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Summary
Objective: To identify factors associated with a higher likelihood of in-hospital death in patients submitted to coronary
artery bypass graft surgery (CABG) who developed atrial fibrillation (AF) postoperatively.

Methods: The authors analyzed data from 397 consecutive patients submitted to CABG that developed AF postoperatively
between 2000 and 2003. The patients were divided into 2 groups: group 1 (G1) comprised patients who survived
(n=369); and group 2 (G2) comprised patients who died during hospital stay (n=28). Statistical analysis was performed
using Student’s t test and chi-square test, and p values < 0.05 were considered significant.

Results: A comparative analysis between G1 and G2 showed that there was no difference between the groups as regards
age (67.3 = 8.4 versus 69.3 = 9.6; p = 0.4), male gender (75.9% versus 64.3%; p = 0.1), systemic arterial hypertension
(75.3% versus 85.7%; p = 0.2) and congestive heart failure (17% versus 17%; p = 1). Group 2 presented higher rates
for previous acute myocardial infarction (14.6% versus 28.6%; p = 0.05), left ventricular ejection fraction < 40% (12.2%
versus 32.1%; p = 0.003), previous cerebrovascular accident (0.8% versus 17.9%; p = 0.03), previous percutaneous
coronary intervention (19.5% versus 39.3%; p = 0.01) and previous CABG (19.3% versus 35.7%; p = 0.03).

Conclusion: Clinical history of acute myocardial infarction, CABG, percutaneous coronary intervention, cerebrovascular
accident and severe ventricular dysfunction were significantly more frequent in the group that died during hospital
stay, which suggests a possible association of these factors with a higher likelihood of death following CABG. (Arq Bras
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Introduction

Atrial fibrillation (AF) is a frequent complication after
heart surgery which affects approximately 10% to 40% of the
patients undergoing coronary artery bypass graft surgery. It is
known that 70% of the cases occur within the first three days,
with a peak at the second day postoperatively'*.

Unlike nonsurgical cases, the etiology of postoperative
AF is not well defined, although recent studies suggest that a
multifactoral mechanism is involved which includes oxidative
stress, inflammation, atrial fibrosis, excessive production
of cathecolamines, changes in autonomic tonus and in the
expression of connexins. These changes result in an increase
of atrial refractive index dispersion and in the formation of a
pro-arrythmic substrate>.

Some risk factors are related to an increase in the
occurrence of postoperative AF, such as old age, history of
paroxistic AF, previous myocardial infarction, left ventricular
dysfunction, systemic arterial hypertension, diabetes mellitus,
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chronic obstructive pulmonary disease, discontinuation of beta
adrenergic drugs prior to surgery, aortic cross-clamp time, use
of extracorporeal circulation, postoperative ischemia, use of
vasoactive amines and the need for mechanical ventilation
for more than 24 hours postoperatively'®-'2.

The presence of this arrhythmia following coronary artery
bypass graft surgery is associated with a two-fold increase
in cardiovascular morbidity and mortality. There is a higher
occurrence of heart failure and cerebral ischemic accident,
both related to longer hospital stay, and consequently, with
very high surgery costs' 7.

We carried out a study with patients who presented atrial
fibrillation following coronary artery bypass graft surgery to
identify any characteristics related to the occurrence of in-
hospital death.

Methods

This is a nonconcurring cohort study, with a fixed
population that included 1,490 patients with coronary failure
who underwent isolated coronary artery bypass graft surgery
with extracorporeal circulation. It reflects the record of
surgeries of this type carried out in the period from January
2000 to December 2003 in our institution.
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Of these patients, 993 (73%) did not present AF in the first
24 hours postoperatively, whereas 397 (26%) did. The mean
age of patients with atrial fibrillation was 67.6 = 8.7 years;
297 (75%) of them were male. They were divided into two
groups; group 1 was formed by 369 (93%) survivors during
the hospital stay phase with a mean age of 67.3 = 8.4 years;
277 (75%) of these were male. Group 2 was composed of the
28 (7%) deceased patients, whose mean age was 69.3 + 9.6
years; 18 (64.3%) of these patients were male.

We carried out a comparative analysis of the following
variables of the clinical profile between the groups: gender,
age, systemic arterial hypertension (SAH), diabetes mellitus
(DM), smoking habit, dyslipidemia, chronic kidney failure, left
ventricular systolic dysfunction [according to ventriculography
and classified as mild (ejection fraction between 50 and
60%), moderate (40 to 49%) and severe (< 40%)], previous
acute myocardial infarction, previous heart failure, previous
cerebral vascular accident, previous coronary artery bypass
graft surgery and previous percutaneous coronary intervention.
We assessed the differences between the groups as to the
rates of reversion and duration of arrhythmia (< 24 hours
versus > 24 hours), and as to the therapeutics employed
in reversion attempts (amiodarone versus quinidine versus
electrical cardioversion).

In the statistical analysis, when the variable compared
between the groups was a categorical one, we employed
the chi-square test, and for numeric variables, we employed
Student’s t test. Values of p < 0.05 were considered significant.
We used the logistic regression model to assess whether AF is
an independent risk factor for in-hospital death.

In order to identify predictors of in-hospital death in
patients who presented AF following coronary artery bypass
graft surgery we employed the logistic regression model;
variables with a value of p < 0.1 in the multivariate analysis
were included in this model.

Results

The demographic characteristics of the patients included
in this study are shown on Table 1.

As regards the clinical profile, patients who died during

hospital stay presented the following conditions with greater
frequency: previous cerebrovascular accident, previous acute
myocardial infarction, severe left ventricular dysfunction,
previous percutaneous coronary intervention and previous
coronary artery bypass graft surgery (Tables 2 and 3).

There was no difference between the groups as regards the
rates and time of atrial fibrillation reversion, and the therapy
used to achieve it (Figures 1 and 2).

The variables included in the multivariate analysis model
with logistic regression were: male gender, previous acute
myocardial infarction, smoking habit, previous cerebrovascular
accident, severe left ventricular systolic dysfunction, previous
percutaneous coronary intervention and previous coronary
artery bypass graft surgery. None of these was an independent
predictor of death in patients with postoperative AF (Table 4).

The number of in-hospital death of patients who
progressed to AF within the first 24 hours postoperatively
was higher as compared with death of those without such

Table 1 - Demographic characteristics of patients with AF (n=397)

Variable Patients (%)
SAH 75.8 %
DM 29.9 %
DLP 48.8 %
Smoking habit 36.5 %
Previous AMI 15.6 %
CHF 17.1 %
CVA 2%
PCI 20.9 %
MR 20.4 %
CKF 8.5%

SAH - systemic arterial hypertension; DM - diabetes mellitus; DLP -
dyslipidemia; AMI - acute myocardial infarction; CHF - congestive heart
failure; CVA - cerebrovascular accident; PCI - percutaneous coronary
intervention; MR - myocardial revascularization; CKF - chronic kidney
failure.

Table 2 - Comparative analysis of clinical profile

Variables
Age, years
Male gender
DM

DLP

Previous AMI
SAH

Smoking habit
CKF

G1 G2 p
67.3 = 8.4 69.3 = 9.6 0.4
75.9% 64.3% 0.1
29.8% 32.1% 0.9
47.8% 50.0% 0.8
14.6% 28.6% 0.05
75.3% 85.7% 0.2
35.2% 43.6% 0.1
8.2% 13.6% 0.2

DM - diabetes mellitus; DLP - dyslipidemia; IAM - acute myocardial infarction; SAH - systemic arterial hypertension; CKF - chronic kidney failure.
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Table 3 - Comparative analysis of clinical characteristics and ventricular function

Variables

Mild LV dysf
Moderate LV dysf
Severe LV dysf
Previous CHF
Previous CVA
Previous PCl

Previous MR

G1 G2 p
75.3% 85.7% 0.2
29.8% 32.1% 0.9
12.2% 32.1% 0.003

17% 17% 1
0.8% 17.9% 0.03
19.5% 39.3% 0.01
19.3% 35.7% 0.03

Dysf. - dysfunction; LV - left ventricle; CHF - congestive heart failure; CVA - cerebrovascular accident; PCl - percutaneous coronary intervention; MR -

myocardial revascularization.

Quinidine p=0.9
Amiodarone p=0.09
G2
BG1
Cardioversion 4.8
7.9 p=0.6
Spontaneous 4.8
reversion 2.3 p=0.4
0 20 40 60 80 100%
Fig. 1 - Comparison between AF types and reversion rates (G1 - group 1 and G2 - group 2).

arrhythmia (7% vs 2.1%, p < 0.001). In the multivariate
analysis with logistic regression, atrial fibrillation was not a
predictor of in-hospital death.

Of the 28 deaths of patients with postoperative AF, 26 died
from cardiovascular causes.

Discussion

Until recently, postoperative atrial fibrillation was considered
a transitory event with a benign prognosis. However, many
studies have demonstrated that this condition is associated
with a significant increase in short and long term morbidity
and mortality'®'".

In this record on the in-hospital progression of patients who
underwent coronary artery bypass graft surgery, the mortality
of patients who progressed to AF was higher as compared with
the mortality of those without such arrhythmia.

Arq Bras Cardiol 2007; 89(1) : 15-19

Studies reported that the presence of postoperative AF
increases the risk for ischemic cerebral accident, ventricular
tachycardia and ventricular fibrillation'.

Patients with AF after coronary artery bypass graft surgery
are at a higher risk of cerebrovascular accident than those
who do not develop AF (3.3% vs 1.4%)*. The presence of
cerebrovascular accident in these patients causes a five-fold
increase in the rate of in-hospital death'2°.

The recognition of risk factors for the occurrence of
postoperative AF is of paramount importance for the
adoption of prophylactic and therapeutic measures for
these patients, with a view to reducing rates of heart failure,
kidney failure, pneumonia, prolonged mechanical ventilation,
cerebrovascular accident and early and late deaths™“.

Several risk factors are related with the occurrence of AF
with old age being one of the most important ones, as well as
being an independent predictor of this arrhythmia after heart
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Fig. 2 - Comparison of AF reversion time (G1 - group 1 and G2 - group 2).

Table 4 - Multivariate analysis with logistic regression

OR (CI 95%,

Variable lower - upper) p value
Male gender 0.6 (0.1 -2.6) 0.5
Previous AMI 1.2(0.3-4.2) 0.6
Smoking habit 2.5(0.8-7.3) 0.09
Previous CVA 1.6 (0.5-5.4) 0.3
Previous PCl 3(0.4-22.6) 0.2
Previous MR 0.6 (0.08-5.2) 0.7
Severe LV dysfunction 2.5(0.7 - 8.9) 0.1

IAM - acute myocardial infarction; CVA - cerebrovascular accident;
PCI - percutaneous coronary intervention; MR - surgical myocardial
revascularization; LV - left ventricle.

surgery, especially after coronary artery bypass graft surgery.
In this case, atriums may be dilated, hypertrophied or with
areas of fibrosis, thus affecting the structure and function of
the sinus node. These patients frequently have atherosclerotic
disease, systemic arterial hypertension, and diabetes mellitus,
in addition to reduced cardiopulmonary reserve as compared
with younger patients’.

In this study, patients who died in hospital presented
higher rates of previous acute myocardial infarction, previous
coronary artery bypass graft surgery, previous percutaneous
coronary intervention, previous cerebrovascular accident and
severe left ventricular dysfunction, which suggests a possible

association between these clinical characteristics and a higher
likelihood of deaths.

Previous acute myocardial infarction is considered an

independent predictor of mortality in patients who develop
atrial fibrillation after coronary artery bypass graft surgery*. It
has been described that the occlusion or major stenosis of
the proximal segment of the right coronary artery (RCA) is
an important predictor of such arrhythmia. This occurs due
to the fact that the blood is supplied to the right atrium, the
sinoatrial node and the atrioventricular node by the RCA when
the coronary circulation is right-dominant*':?2,

Ventricular dysfunction and congestive heart failure are
associated with the development of AF in the population in
general, especially after heart surgery?. This arrhythmia in turn
is related to higher early or late mortality in the postoperative
period following coronary artery bypass graft surgery, which is
directly related to the degree of ventricular dysfunction. Stahle
et al** demonstrated an operative mortality rate of 6.6% in
patients with ejection fraction < 35%, as compared with 2.6%
in those patients with ejection fraction = 50%?.

It is believed that patients with a history of myocardial
revascularization (percutaneous or surgical) have some
clinical characteristics, such as ischemic substrate, myocardial
dysfunction and others that may contribute to hospital
mortality increase.

Prophylactic measures in patients at a high risk for
developing atrial fibrillation after coronary artery bypass
graft surgery can translate into a strategy able to reduce the
morbidity and mortality of these patients. For instance, the
use of beta blockers preoperatively is considered an effective
measure in the prophylaxis of this arrhythmia'0!"1424,

Conclusions

The results of this study allowed us to identify clinical
characteristics associated with hospital mortality in patients
undergoing coronary artery bypass graft surgery who presented
atrial fibrillation within the first 24 hours postoperatively.
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The patients who died presented a more severe clinical

profile, i.e. a greater association of comorbidities, and in
the multivariate analysis with logistic regression we did not
identify any independent predictor of in-hospital death.
It is possible that one single isolated characteristic is not a
likely determinant of death in this population, but rather an
association of comorbidities.
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