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KEYWORDS: : Introduction: Atrial fibrillation is the most common postoperative arrhythmia and is associated
: with increased length of stay, cost, morbidity and mortality."* The incidence of postoperative atrial

Arrhythmia ¢ fibrillation for noncardiac, nonthoracic surgeries ranges from 0.4% to 26%.° The incidence increases to
Atrial fibrillation 20%-50% in cardiac surgery, occurring in approximately 30% of isolated coronary artery bypass grafting

¢ (CABG), approximately 40% of isolated valve surgeries and up to 50% of CABG plus valve surgeries.®
Cardiac surgery ¢ Our aim was to identify risk factors that may predispose patients to postoperative atrial fibrillation

and compare the efficacy of previously developed prediction tools to a new bedside prediction tool.
We sought to develop a bedside screening tool using 4 easily identifiable variables: body mass index,
age, congestive heart failure and hypertension (BACH). We predicted that our model would compare
similarly to previously developed and validated prediction models but would be easier to use.

Postoperative
atrial fibrillation

Methods: We retrospectively identified 672 patients without a history of atrial fibrillation who had
undergone cardiac surgery from July 2011 to December 2018. The risk factors for atrial fibrillation
were evaluated alongside previously developed prediction tools. Using logistic regression, t tests and
receiver operator characteristic (ROC) analysis, we compared previously used risk stratification scores
of CHA,DS,-VASc, CHARGE-AF and age. We also compared our proposed BACH risk prediction tool to
our population and compared it against CHA,DS -VASc, CHARGE-AF and age. In a subpopulation analysis
of 259 people, we evaluated if left atrial size was an independent risk factor for the development of
postoperative atrial fibrillation.

Results: A total of 131 patients—approximately 20%—developed postoperative atrial fibrillation.
CHA,DS,-VASc had the lowest area under the curve (AUC) and did not perform as well at classifying
patients with postoperative atrial fibrillation as the other 3 predictors. CHARGE-AF, age by itself and
age per 5 years performed relatively similarly to one another. ROC was greatest for age alone (ROC
area .634, 95% Cl: .581-.688), followed by CHARGE-AF (ROC area .631, 95% Cl: .577-.684), and finally
CHA,DS,-VASc (ROC area .564, 95% Cl: .509-.619). A logistic model was fit for the BACH variables
(continuous versions of body mass index, age, congestive heart failure and hypertension). The model
achieved good fit, X671, N=672)=633.029, P=.816, Nagelkerke R?=.070. However, only the predictors
of age and prior heart failure were found to be significant. For BACH, the C-statistic (and AUC) for the
model was .645 (95% Cl: .601, .707), which was marginally better than age alone. All the models that
were fit using ROC analyses were not statistically different from one another in terms of performance.
No statistical significance was found between the 2 groups for preoperative left atrial size.

Conclusion: These findings suggest that age may be the
highest risk factor for postoperative atrial fibrillation. The

CORRESPONDENCE: bedside prediction tool BACH compared slightly better
lan Cahatol, DO | icahatol@cmhshealth.org than age alone but was not statistically different from the

other prediction tools’ performance. The BACH prediction
Copyright© 2022 by the American College of Osteopathic Family tool is easy to use, includes only 4 factors that are readily
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available at the bedside and improves prediction over
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age alone.
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INTRODUCTION

Atrial fibrillation is the most common postoperative arrhythmia
and is associated with increased mortality and significant
morbidity including increased risk of stroke, myocardial infarction
and persistent congestive heart failure.'-* Additionally, it leads
to an increase in healthcare resources including cost, prolonged
intensive care unit stay and length of hospital stay.>* In various
studies it has been linked to an average increased length of stay
of 3 days and an increase in total hospital cost of nearly $10,000.°
The incidence of postoperative atrial fibrillation for noncardiac,
nonthoracic surgeries ranges from 0.4% to 26%.> The incidence
increases to 20%-50% in cardiac surgery, occurring in up to 30%
of isolated coronary artery bypass grafting (CABG), approximately
40% of isolated valve surgeries, and up to 50% of CABG plus valve
surgeries.6-810

Given the high frequency of postoperative atrial fibrillation
combined with the associated increase in mortality, morbidity
and healthcare costs, significant efforts have been made to
predict patients who are at the highest risk. These efforts are to
attempt to decrease postoperative atrial fibrillation occurrence
by using prophylactic antiarrhythmics. Over the past 2 decades,
numerous studies have attempted to decrease the occurrence of
postoperative atrial fibrillation with beta blockers, amiodarone,
sotalol, magnesium, digoxin and non-dihydropyridine calcium
channel blockers with inconsistent results. Beta blockers
and amiodarone have shown the most promising results in
decreasing postoperative atrial fibrillation.*"-'¢ Unfortunately
these treatments are associated with increased side effects.
Prophylactic use of beta blockers has been associated with
hypotension, bradycardia, and pulmonary edema due to its
suppression of myocardial inotropy. These risks are amplified in
beta blocker-naive patients."'® Amiodarone is also associated
with hypotension and bradycardia in addition to QT prolongation
and pulmonary, hepatic and thyroid toxicity.*' In the past few
years, Skiba et a/ completed a prospective, randomized, single-
blind, controlled pilot study in patients undergoing elective
cardiac surgery to receive either standard therapy, metoprolol
or amiodarone. They were able to identify that perioperative
metoprolol but not amiodarone was associated with a significant
reduction in postoperative atrial fibrillation.?® This blanket
prophylactic study also demonstrated the significance of
bradycardia, as 40% were unable to be assigned treatment due
to bradycardia.?®

Although these studies have demonstrated the possibility of
decreasing postoperative atrial fibrillation, they have also shown
risks and decreased efficacy when using a blanket prophylaxis
strategy. As a result, many studies have attempted to identify
predictors of post-cardiac surgery atrial fibrillation. These
have been developed in attempts to determine which patients
would have the greatest benefit of a prophylaxis strategy while
mitigating the possible medication side effects.?’?” Ferreira
et al also found that larger left atrial diameter is an independent
risk factor for postoperative atrial fibrillation. This was also
supported by Osranek et al, who suggested that left atrial volume
was a strong and independent predictor of postoperative atrial

fibrillation.?® Although supported by few studies, the left atrial
size or volume has not consistently been demonstrated to be
an independent risk factor. Left atrial size or volume has not
been included in any of the previously published risk calculators.
Despite the high number of trials and development of multiple
risk calculators, advanced age has consistently been shown to be
the most significant risk factor for increased risk of postoperative
atrial fibrillation.#6-9212227 Other predictive tools have been studied
and shown to be somewhat predictive; however, few have shown
to be better than age alone. In a recent large study comparing
the CHA DS -VASc score, Cohorts for Heart and Aging Research
in Genomic Epidemiology (CHARGE)-AF score, and a risk model
for predicting postoperative atrial fibrillation following cardiac
operations (POAF score) with age, only CHARGE-AF performed
better than age alone in the prediction of postoperative atrial
fibrillation. Despite the large number of studies, there remains
no consensus of who or how to prophylactically treat in order
to decrease occurrence of postoperative atrial fibrillation. In this
study, we investigated the ability of CHARGE-AF, CHA,DS,-VASc,
BACH (body mass index [BMI], age, congestive heart failure and
hypertension) and age to predict new-onset postoperative atrial
fibrillation in a community setting after cardiac surgery.

METHODS

This single center retrospective study identified 672 patients
without a prior history of atrial fibrillation who underwent cardiac
surgery including CABG, aortic or mitral valve surgery, or any
combination of these from July 2011 to December 2018 in a
community hospital in California. The study used electronic health
information combined with data from the Society of Thoracic
Surgeons cardiothoracic database. Postoperative atrial fibrillation
development was determined by ICD billing codes. This included
development of atrial fibrillation any time in the postoperative
inpatient treatment period. Any length or burden of atrial
fibrillation was included. Additional subpopulation was developed
using ICD billing codes for atrial fibrillation, and manual chart
review was completed on 259 patients to obtain echocardiogram
metrics for left atrial size.

The data was then used to identify age in addition to calculating
the CHARGE-AF and CHA,DS,-VASc scores.?*® Preoperative intra-
aortic balloon pump utilization (IABP) was not available on many
patients and was unable to be included in the analysis for risk
factor. This precluded the ability to evaluate POAF score against
the prior studies and our proposed bedside tool, BACH. BACH was
developed as a historical tool that could be used at the bedside
prior to surgery to determine if these factors combined could
be used to predict new-onset postoperative atrial fibrillation.
The CHARGE-AF tool uses 10 different variables and barely
outperforms age alone; this is more cumbersome in beside use.
We hypothesized that we could use BACH variables with similar
performance. This study was approved by the institutional review
board.
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Study data

Patient data was obtained from a single hospital's electronic
health record (EHR) system combined with data provided to the
Society of Thoracic Surgeons cardiothoracic database. The data
was then used to identify age, in addition to calculating CHARGE-
AF and CHA,DS,-VASc scores.?3°

INCLUSION AND EXCLUSION

Inclusion criteria were all patients older than 18 who underwent
cardiac surgery including CABG, valvular or both, July 2011-
December 2018. Exclusion criteria included those with any history
of atrial fibrillation preoperatively. In total, there were 263 of
935 patients excluded from the cohort analysis due to missing
information or prior history of atrial fibrillation. Of the remaining
672 patients, 115 did not undergo CABG, while 557 did, and 202
patients had valvular surgery, while 470 did not. Of the patients
who did not undergo CABG, 4 had no valvular surgery, while
111 did, and of the patients who did undergo CABG, 466 had no
valvular surgery, while 91 did. A visual breakdown of patients is
provided in Figure 1.

FIGURE 1: 935 Patients
263 Patients
excluded
627 Patients
for main
analyses
tano 557 CABG
4 no 11 466 no 91
valvular valvular valvular valvular
surgery surgery surgery surgery
STATISTICAL ANALYSES

To investigate demographic differences, chi-square tests of
independence were performed to test for differences in the
discrete variables of patients: sex; diabetes; current smoker status;
hypertension; whether patients were taking antihypertension
medication; and whether patients had a stroke, congestive heart
failure or myocardial infarction in the past. Independent-samples
t tests were performed to test for differences in continuous
demographic variables of patients: age, BMI, height, weight,
preoperative blood pressure (systolic and diastolic), the 2 risk
scores (CHA,DS -VASc, CHARGE-AF), and preoperative left atrial
size (pre-op LA size). Pre-op LA size was measured for only a
portion of the sample: 259 patients.

To investigate how well different scores could identify
postoperative atrial fibrillation, receiver operator characteristic
(ROCQ) curve analyses were performed for age, CCHA,DS,-VASc and
CHARGE-AF. Logistic regression was performed with the variables
used in the formation of CHARGE-AF scores to determine how well
the prediction model worked in the current sample. Afterward,

another logistic regression was performed using uncategorized
versions of the categorical variables used in the CHARGE-AF
model (age, weight, height, systolic blood pressure and diastolic
blood pressure). Finally, the BACH model proposed in this study
(age, BMI, congestive heart failure and hypertension defined
using systolic and diastolic blood pressure) was fit to the data to
investigate its predictive power.

A combination of the variables used to create CHARGE-AF and
CHA,DS,-VASc scores were included in ROC analyses to determine
whether better classification could be achieved in the current
sample. In addition to the ROC analyses, logistic regression
models were fit on the variables included in CHA,DS -VASc and
CHARGE-AF, as well as a combination of the variables, including
potential confounding variables, used to create the risk scores to
determine the most important predictors of postoperative atrial
fibrillation.

RESULTS

Demographic analyses

Demographics of the 672 patients in the study cohort were
summarized in Table 1. Incidence of postoperative atrial fibrillation
was 19.5%. A total of 131 patients developed postoperative atrial
fibrillation and 541 did not. The 2 groups of patients were quite
similar to one another, only statistically differing on a few variables.
Regarding discrete variables, only history of prior congestive heart
failure significantly differed between groups, (1, N=672)=4.028,
P=0.045, ®=0.07. Despite being statistically significant, the
relationship between heart failure and postoperative atrial
fibrillation was rather weak.

For the continuous variables, age and the 2 risk scores were
statistically significant. For age, t(670)=-4.694, P<.001, d=0.46,
and Levene’s test of homogeneity of variance was non-significant,
P=.577, suggesting the variances were the same in both groups.
The groups differed by 4.761 years (95% Cl: —6.749, —-2.773) on
average. The effect size of the difference between the 2 groups
was medium in size.?® For CHA,DS -VASc, t(670)=-2.175, P=.030,
d=0.21, and Levene's test was nonsignificant, P=.753. The groups
differed by 0.502 points (95% Cl: -0.723, -0.280), a small effect
size. Finally, for CHARGE-AF, (670)=-4.450, P<.001, d=0.44, and
Levene's test was nonsignificant, P=.513. The groups differed by
0.502 points (95% Cl: -0.723, -0.280), a medium effect size.

No statistical significance was found between the 2 groups for
pre-op LA size, t(96.85)=-0.276, P=.730, d=0. Levene's test of
homogeneity of variance was significant, P=.004, suggesting
the variances were different between groups, so a correction
for heterogeneity of variance was performed. Additionally,
an independent-samples Mann-Whitney U test also found
nonsignificance, P=.709. The difference of 0.035 cm (95% Cl:
-0.233, -0.164) was negligible.
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TABLE 1:

Patient characteristics

POST-OP AFIB | NO POST-OP
CHARACTERISTIC | (N=131, AFIB P VALUE
19.5%) (N=541,80.5%)
feemean®sD1709£1033 | 66210437 | <0001"
Body @gsgjpg/en@ 28.6+5.1 28.6+5.0 968
Egieht mean = 1734£104 | 171.4+10.3 057
D gbmeant | 862180 84.2+17.1 242
Sex .680
Female 32(24.4) 123(22.7)
Male 99 (75.6) 418 (77.3)
Diabetes 46(35.1) 230(42.5) 122
Current smoker 16(12.2) 82(15.2) 392
Hypertension 98 (74.8) 440 (81.3) 094
Antifypertensive | 110 (84.0) 484 (89.5) 078
Stroke TIA 9(0.07) 41(0.08) .782
Congestiveheart | 19 (.15) 47(0.09) 045*
Prior MI 56(42.7) 206 (38.1) .325
Preoperative blood
pressure, mean *
SD, mm Hg
Systolic 135.9+23.5 136.4+22.7 .819
Diastolic 71.1+15.0 73.6+14.4 064
Fnrféc’)j%;_A size 730
N 48 211
Mean = SD, cm 4.1+0.6 4.0+0.8
Risk scores
CHA,DS -VASc .030*
Mean + SD 3.8£1.9 3.4+1.8
Median (IQR) | 4.0(3.0) 3.0(3.0)
CHARGE-AF <.0001*
Mean + SD 13.4+1.1 12.9+1.2
Median (IQR) | 13.6(1.6) 13.0(1.6)
Note: * denotes P<.05. For continuous variables, the P value
represents that of an independent-samples t-test.
For discrete variables, the P value represents that of a chi-square
test of independence.
Abbreviations: afib, atrial fibrillation; SD, standard deviation; TIA,
transient ischemic attack; MI, myocardial infarction;
LA, left atrial; IQR, interquartile range.

Receiver operator characteristic curve analyses

To investigate whether the scores accurately classified patients,
ROC analyses using CHA,DS,-VASc and CHARGE-AF scores, age
by itself, and age per 5 years were entered into the area under
the curve (AUC) analyses using 131 individuals who experienced
postoperative atrial fibrillation and 541 who did not. A comparison
of the ROC curves for each of these 4 analyses can be found in
Figure 2. AUC was significant for all 4 analyses. For CHA,DS -VASc,
the AUC was .564 (P=.24, 95% ClI: .509, .619), for CHARGE-AF, the
AUC was .631 (P<.001, 95% Cl: .577, .684), for age by 5 years the
AUC was .627 (P<.001, 95% Cl: .573, .681), and for age by itself,
the AUC was .634 (P<.001, 95% Cl: .581, .688). AUC=.5 represents
chance accuracy, while AUC=1 indicates perfect accuracy.®
CHA,DS -VASc had the lowest AUC and did not perform as well
at classifying patients with postoperative atrial fibrillation status
as the other 3 predictors. CHARGE-AF, age by itself and age per 5
years performed relatively similarly to one another.

FIGURE 2:

Graphic representation of ROC analyses
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Logistic regression analyses
CHARGE-AF

A logistic regression analysis was performed using the predictors
from the CHARGE-AF score to determine how the model fit for
the sample in the current study, and its results are displayed in
Table 2. The model achieved good fit, yA661, N=672)=622.126,
P=.884, Nagelkerke R?*=.094. The C-statistic for the model was
.675 (95% Cl: .624, .726). Although the model achieved good fit,
many predictors were found to be nonsignificant. Only age,
antihypertensive medication use and prior congestive heart
failure were significant predictors.

CHA,_DS,-VASc
— Reference Line
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TABLE 2:
Logistic regression with CHARGE-AF

TABLE 3:

Logistic regression using uncategorized CHARGE-AF predictors

CHARGE-AF UNCATEGORIZED

A logistic regression analysis was also performed using
uncategorized predictors from the CHARGE-AF score (using
continuous versions of age, weight, height, systolic blood pressure,
and diastolic blood pressure rather than categorized versions) to
attempt to form a better prediction model for postoperative atrial
fibrillation. Results from this model are displayed in Table 3. Using
the CHARGE-AF model achieved good fit, Y3661, N=672)=617.833,
P=.884, Nagelkerke R*=.104. The C-statistic for the model
was .689 (95% Cl: .638, .739). However, only the predictors of
antihypertensive medication, prior heart failure and age were
found to be significant.

BACH

A logistic model was fit for the BACH variables (using continuous
versions of age, BMI, systolic blood pressure, and diastolic
blood pressure along with congestive heart failure), to attempt
to create a better bedside prediction model for postoperative
atrial fibrillation. Results from this model are displayed in
Table 4. The model achieved good fit, (671, N=672)=633.029,
P=.816, Nagelkerke R?=.070. However, only the predictors of
age and prior heart failure were found to be significant. Figure
3 displays an ROC analysis comparing the BACH model to just
using age. For BACH, the C-statistic (and AUC) for the model was
.645 (95% Cl: .601, .707), which was marginally better than age
alone, but again all of the models fit using ROC analyses were not
statistically different from one another in terms of performance.

continuous rather than discrete.

Abbreviations: BP, blood pressure.

PREDICTOR B S.E. SIG. OR PREDICTOR B S.E. SIG. OR
Age (5yr) 0.247 0.056 .000** 1.280 Age 0.053 0.011 .000** 1.054
Height (10 cm) 0.095 0.114 404 1.100 Height 0.013 0.012 257 1.014
Weight (15 kg) 0.181 0.101 075 1.198 Weight 0.013 0.007 075 1.013
Systolic BP (20 0,035 0.102 732 1035 Systolic BP 0.001 0.005 791 1.001
mm He) Diastolic BP -0.012 0.009 187 0.988
mﬁg‘g;c BP(10 | 9109 0.880 212 0.897 Current smoker 0086 | 0316 785 1.090
Currentsmoker | 0.63 0315 | .842 1.065 Antihypertensive | (a0 | 0307 | 025 | 0502
Antihypertensive medication use
medicationuse | 0-067 0.305 028 0512 Diabetes -0297 | 0225 | .186 0743
i -0. . . . C tive heart
Diabetes 0.299 0.223 181 742 fa(i)lr;grzs ive hear 0.740 0313 018* 2096
Congestive heart | 714 0.310 022 2.036
failure Myocardial
Myocardial infarction 0.362 0213 090 1437
infarction 0.351 0.212 .099 1.420
Constant -7.304 2.156 .001 .001
Constant -6.447 2112 002 002 — - -
—— Note. * is significant at the .05 level and ** at .001. Variables in
Note. " is significant at the .05 level and ™ at .001. bold differ from the previous model in that they were included as

TABLE 4:

Logistic regression using BACH predictors

PREDICTOR B S.E. SIG. OR
Age 0.048 0.011 .000** 1.049
BMI 0.017 0.020 377 1.018
Systolic BP -0.001 0.005 914 0.999
Diastolic BP -0.009 0.009 .308 0.991
E;’:ii::‘::e 0.701 0.302 021 2105
Constant -4.535 1.173 .000** 0.011
Note. * is significant at the .05 level and ** at .001.
Abbreviations: BMI, body mass index; BP, blood pressure.
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FIGURE 3:

ROC curves comparing age and BACH

ROC Curve
101 Source of the
Curve

—Age

0a | BACH
=——Raference Ling

o0& |

§ D4
o2
oo |
oo 02 a4 o0& 08 10
1 . Specificity

Investigating a better model

Using the CHARGE-AF model with continuous versions of each
variable, additional predictors were investigated to determine
whether a better predictive model could be built using readily
available variables. The inclusion of CHA,DS,-VASc predictors
such as prior stroke/transient ischemic attack (y%(1)=0.259, P=.611),
vascular disease (x%((1)=0.048, P=.827), and gender (y¥(1)=1.271,
P=.260), failed to statistically improve the model based on chi-
square difference tests.

To determine whether the model would benefit from the inclusion
of BMI instead of having height and weight separately, model
comparisons were performed between nested models. First, a
base model including all variables from Table 3 besides height
and weight was fit. Next, BMI was introduced as a predictor.
The inclusion of BMI did not significantly improve the model,
x4(1)=2.129, P=.145. Height and weight were added into the
base model, which resulted in a significant improvement to the
model, ¥3(2)=9.369, P=.009. This suggests that despite not being
significant predictors, height and weight were important for the
overall performance of the model. This was true for height and
weight by themselves, but not when combined into BMI.

ROC analyses using CHARGE-AF, age, age by 5 years, the logistic
model using CHARGE-AF variables, the logistic model using
CHARGE-AF variables without categorizing age, weight, height,
systolic blood pressure and diastolic blood pressure, and BACH
showed that overall the final model, utilizing uncategorized
variables, was more successful than others. However, all models
performed quite similarly to one another as seen in Figure 4.

FIGURE 4:

ROC curves comparing prediction model
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The ROC analysis for age along with the computation of Youden's
J to balance sensitivity and specificity found that the age of 66 was
the ideal cut point between those at greater risk for developing
postoperative atrial fibrillation.3 Similarly, the use of Youden's J
with age by 5 years found the age of 65 as an ideal cut point.

Overall, the CHA,DS,-VASc and CHARGE-AF criteria performed
relatively poorly in this sample compared to previous studies.?®
The BACH model did not significantly improve over CHARGE-
AF, and age by itself performed similarly to the more complex
models. Although prediction could be improved by fitting a
logistic regression to obtain new coefficients for CHARGE-AF,
and prediction could be further improved by using continuous
variables rather than categorized ones, the improvements were
considered marginal.

DISCUSSION

The incidence of postoperative atrial fibrillation for this cohort
was 19.5%, which is similar to previously published literature.
This information is supportive and also helps illustrate the
burden of this arrhythmia postoperatively. The overall goal of
this investigation was to determine predictors of atrial fibrillation
and evaluate prediction tools in a community setting. During this
process we evaluated if left atrial size would be an independent
risk factor. Based on this review using a subpopulation of patients,
we determined left atrial size was not an independent risk factor.
This is similar to some prior studies but contrary to others.?%33

Our primary investigation compared the performance of well-
known predictive tools CHARGE-AF, CHA,DS,-VASc and age in
a community hospital patient population undergoing cardiac
surgery. We also developed a bedside prediction tool using
historical data that is readily available and easy to use, consisting
of only 4 factors. Unfortunately, the previously developed POAF
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calculator was excluded from our study due to inadequate
numbers/missing data of preoperative intra-aortic balloon
pump placement in our cohort.* However, the POAF calculator
has been compared to CHARGE-AF and age alone in a study of
9416 consecutive patients by Pollock et al, revealing it to be less
predictive of postoperative atrial fibrillation than CHARGE-AF
and age but slightly better than CHA,DS,-VASc.?” Additionally,
preoperative intra-aortic balloon pump placement does not apply
to patients undergoing elective cardiac surgery.

Our evaluation and comparison of CHARGE-AF, age and CHA,DS,-
VASc revealed each of these risk stratification tools showed
statistically significant differences in the group of patients who
developed postoperative atrial fibrillation. The difference was
larger in CHARGE-AF and age when compared to CHA,DS,-VASc.
Interestingly, age was a better predictor of postoperative atrial
fibrillation when compared to the aforementioned tools in our
cohort. The findings of Pollock et al were similar in that they found
age and CHARGE-AF to be the best predictors. In their evaluation,
however, they found that CHARGE-AF was slightly better than age
alone. Logistic regression showed a history of congestive heart
failure and increasing age in this sample resulted in increased risk
of postoperative atrial fibrillation. These predictors alone, or in
combination, did not prove to be a better predictive model when
compared to age alone, CHARGE-AF or BACH.

Our bedside prediction tool, BACH, compared similarly to the
previously developed prediction tools. ROC analyses using
CHARGE-AF; age; age by 5 years; the logistic model using CHARGE-
AF variables; the logistic model using CHARGE-AF variables
without categorizing age, weight, height, systolic blood pressure
and diastolic blood pressure; and BACH all showed that overall,
the final model—utilizing uncategorized variables—was more
successful than others. For BACH, the C-statistic (and AUC) for
the model was .645 (95% Cl: .601, .707), which was marginally
better than age alone. When compared using all the models that
were fit using ROC analysis, BACH was not statistically different in
terms of performance. In review of the BACH model, age and prior
heart failure were the strongest predictors. Although the BACH
model did not improve the prediction, surprisingly, it had similar
success with fewer variables. Although the variables needed
to calculate the CHARGE-AF score are readily available in the
electronic health record, simplifying the prediction score to the 4
variables in the BACH score may improve physician utilization and
standardization.

Based on our findings and the importance of age in all of the
previously studied prediction tools, including our BACH tool, we
attempted to further clarify what age would be the ideal cutoff
for classification of patients as high risk. An ROC analysis for age,
along with the computation of Youden’s / to balance sensitivity and
specificity, found that the age of 66 was the ideal cut point between
those at greater risk for developing postoperative atrial fibrillation
and those who are not.*> Further studies are needed to look at
the potential use of age alone in predicting postoperative atrial
fibrillation; the ideal age cutoff that would make a patient “high
risk”; and continued efforts to identify a better predictive model,
which can then possibly lead to firm guidelines of who should be

considered high risk and receive prophylactic arrhythmias per the
2019 American College of Cardiology/American Heart Association/
Heart Rhythm Society guidelines.

A consensus postoperative atrial fibrillation prediction tool
remains elusive. Multiple prediction tools have been developed
with varying predictive capabilities and consistency. Given the
findings in both our study and the larger recent study by Pollock
et al, it seems that age may be the most useful predictor of
postoperative atrial fibrillation.?” Additionally, adding variables
does not improve prediction, and in our setting, the 4 variables of
BACH performed similarly.

STRENGTHS AND LIMITATIONS

As with other retrospective analysis, there is risk for confounding
as well as selection bias, which are the limitations of such study
design. Some patients had to be excluded from analysis due to
lacking data in IABP use and sex. Thus, the POAF score had to
be excluded from this analysis. Researchers attempted to limit
the effects of confounding variables by using case matched
controls with an equal number of all variables in both groups. This
study’s cohort was relatively small when compared to a CHARGE-
AF derivation cohort of over 26,000 participants, and it was
geographically limited to a single center in Southern California,
whereas CHARGE-AF utilized 3 separate cohorts.* The percentage
of women included was 23.1%, which reflects the clinical practice
of a single surgical group and somewhat limits generalizability.
Our findings are similar to Pollock et al, which demonstrated
CHARGE-AF and age as better predictors than the POAF bedside
score.?

Strengths of the study include that patients who had pre-existing
atrial arrhythmias were excluded from analysis. Some of the
previously published prediction models included patients with
preoperative history of atrial fibrillation, which calls into question
the incidence of new-onset atrial fibrillation in these study
cohorts.?* Our study cohort included only patients without known
preoperative atrial fibrillation who developed it during hospital
stay, which is the population who have been shown to have longer
length of stay and are at higher risk of perioperative stroke.'* Our
ROC analysis independently validates BACH, CHARGE-AF and age
alone as potential tools for prediction of atrial fibrillation, adding
evidence to previously reported studies.

Despite many studies, postoperative atrial fibrillation remains
difficult to predict. As per the 2019 AHA/ACC/HRS guidelines,
beta blockers should be continued if already prescribed, and
preoperative administration of amiodarone is reasonable for
prophylactic therapy in patients at high risk for developing
postoperative atrial fibrillation.?* The lack of a consensus on how
to quantify high risk highlights the need for a reliable and easy-
to-use method of identifying those at high risk. This is particularly
important to prevent blanket prophylaxis with medical therapies
thathave been shown to have significant adverse side effects.''7-"°
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CONCLUSION

Our analysis suggests increasing age, BACH and CHARGE-AF
are the best predictors of determining patients at higher risk of
postoperative atrial fibrillation. Increasing age alone carried the
most weight in our study and thus may be considered to identify
high-risk patients preoperatively. Further studies need to be
performed to confirm these findings as well as utilize the BACH
method in a randomized controlled trial for prevention of this
dangerous and costly arrhythmia.
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