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Objectives: New-onset postoperative atrial fibrillation (POAF) is a common complication after cardiac surgery. A targeted approach is neces-
sary for prophylactic handling of the complication. The authors tested the performance of the C,HEST score to predict POAF in patients under-
going cardiac surgery.

Design: Register-based cohort study.

Setting: Three cardiothoracic centers.

Participants: All adult patients undergoing cardiac surgery in Western Denmark between January 1, 2010, and December 31, 2018, were
included. Data on patient comorbidities before surgery were obtained from the Western Denmark Heart Registry, the Danish National Patient
Registry, and the Danish National Prescription Registry.

Interventions: The C,HEST score (C,: Coronary Artery Disease/Chronic Obstructive Pulmonary Disease [1 point each]; H: Hypertension;
E: Elderly [Age >75, 2 points]; S: Systolic Heart Failure [2 points]; T: Thyroid disease [hyperthyroidism]) was calculated for each patient. The
primary outcome was POAF within the primary hospital stay. The C,HEST score’s discriminative ability was evaluated and compared with an
age-stratified version (mC,HEST) as well as 2 validated clinical risk models (CHADS, and CHA,DS,-VASc).

Measurements and Main Results: Among the 14,279 patients included, 4,298 (30.1%) developed POAF. The C,HEST score’s performance was
not significantly better than the CHADS, and CHA,DS,-VASc scores (area under the curve [AUC] 0.553 [95% confidence interval {CI} 0.543;
0.563] v 0.543 [95% CI 0.535; 0.552] and 0.565 [95% CI 0.555; 0.574], respectively). The age-modified (mC,HEST) score showed only modest
improvement in the risk model, with an AUC of 0.580 (95% CI 0.570; 0.590).

Conclusion: The discriminative ability of the C,HEST score, measured by the AUC, was limited in this population, and was not proven to be
superior to the CHADS,, CHA,DS,-VASc, and mC,HEST scores in predicting POAF after cardiac surgery.

© 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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NEW-ONSET postoperative atrial fibrillation (POAF) is
the most common arrhythmia after cardiac surgery. This
complication is associated with longer hospital stay and
intensive care unit stays and higher healthcare costs.' Fur-
thermore, patients with POAF have a higher morbidity and
mortality than patients not experiencing the complication.””
Recent meta-analyses and reviews have shown a reduced risk
of POAF after prophylactic treatment with beta-blockers,
sotalol, amiodarone, or atrial pacing on the risk of POAF.*’
Other preventive measures that have shown promising
results include posterior pericardiotomy and epicardial fat
Botox injections.”’ Meanwhile, possible adverse side
effects from prophylactic drugs and restricted healthcare
budgets make individual risk assessment necessary, and an
early detection of patients at risk who may benefit from an
early prophylactic strategy and a more intensive surveil-
lance could potentially be an effective strategy for improv-
ing patient outcomes. Earlier studies investigating
predictors of POAF reflect the multifaceted complication
that are most likely a result of predisposing factors in the
cardiac tissue, patient comorbidities, type of surgery, and
inflammatory response. Overall, among the factors with the
strongest association with POAF are age, type of surgery,
and atrial remodeling.®’

The C,HEST score (C,: Coronary Artery Disease/Chronic
Obstructive Pulmonary Disease [1 point each]; H: Hyperten-
sion; E: Elderly [Age >75, 2 points]; S: Systolic Heart Failure
[2 points]; T: Thyroid disease [hyperthyroidism]) was devel-
oped to predict incident atrial fibrillation (AF) and has since
been tested and validated in different subgroups of patients
with good predictive performance.'”'" Recently, an age-strati-
fied criterion was added to the C,;HEST score (mC,HEST, m:
Age >65, 1 point), taking into account the increased risk of
incident AF with increasing age, and improving the prediction
model’s area under the curve (AUC), at least statistically.12
Many attempts have been made to provide surgeons with a
risk model to assess the patient’s risk of POAF, but most rely
on advanced techniques (eg, echocardiography, electrocardio-
gram) or biomarkers not routinely collected in a surgical set-
ting. Furthermore, several studies have tested the ability of the
CHADS, (congestive heart failure, hypertension, 75 years of
age or older, diabetes mellitus, and previous stroke or transient
ischemic attack) and CHA,;DS,-VASc (congestive heart fail-
ure, hypertension, 75 years of age and older, diabetes mellitus,
previous stroke or transient ischemic attack, vascular disease,
65 to 74 years of age, female) scores to predict POAF after car-
diac surgery and found they had good performance,'” "’
although these scores were initially introduced to predict the
risk of embolic stroke in patients with AF.'® The usefulness of
these risk scores has been proven in different study popula-
tions, and an easy-to-remember bedside tool is especially
needed in a busy clinical setting. Recently, the C,HEST score
has proven valid and with high performance in predicting AF

in multiple larger populations.'”'® Because of the overlap
between predictors and risk factors in AF/POAF patients, the
authors thought it interesting if the score would show similar
good results in a cardiac surgery population, where an easy
clinical tool for prediction of POAF is still warranted.

The aim of this study was to investigate the performance of
the C,HEST score in predicting POAF after cardiac surgery
and to compare its performance to the mC,HEST, CHADS,,
and CHA,DS,-VASc scores. The authors hypothesized that
the simple clinical C,HEST score would show similar predic-
tive abilities for POAF as previously shown in other subgroups
of patients.

Methods

This study followed the proposed checklist for Transparent
Reporting of a Multivariable Prediction Model for Individual
Prognosis or Diagnosis (TRIPOD): the TRIPOD statement,
prediction model validation.'

This study was approved by the institutional review board at
Aalborg University Hospital (id-number 2020-022). Ethical
approval is not required for registry-based studies in Denmark.

Data Sources

The data used for this study were retrieved from 3 regis-
ters: the Western Denmark Heart Registry (WDHR), The
National Patient Registry (NPR), and the Danish National
Prescription Registry (DNPR). The WDHR contains data
on all patients referred for diagnostic, invasive, and cardiac
procedures in Western Denmark since 1999 (approximately
3.5 million inhabitants).zo This clinical database contains
data on the clinical characteristics of patients and cardiac
procedures. Patient demographics, perioperative data, and
postoperative data were collected at the time of the
patient’s surgery and entered by the responsible physicians
and secretaries. The reliability of the WDHR data has pre-
viously been assessed,”’ and the positive predictive value
of the diagnosis of POAF has been proven valid.”> Using
the unique person identification number, which is given to
all Danish citizens at birth or immigration, the authors
linked the patients to the NPR and the DNPR for complete
preoperative data on all cardiac surgical patients. The NPR
holds information on all admissions from all Danish hospi-
tals with one primary discharge diagnosis code and possi-
bly one or more secondary discharge diagnoses according
to the ICD-10 (International Classification of Diseases,
10th revision). Information regarding all redeemed pre-
scriptions, date of dispensation, strength, and quantity of
medications is registered in the DNPR. This database has
been shown to be valid and the degree of completeness is
exceptional.” The specific ICD and ATC (Anatomic
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Therapeutic Chemical) codes used in the study can be seen
in Supplemental Table 1.

Study Population

The study population consisted of all patients >18 years of
age who underwent cardiac surgery in Western Denmark
between January 1, 2010, and December 31, 2018. If patients
had undergone multiple cardiac surgeries during the study
period, only the first procedure was included.

Patients with preoperative ongoing AF or a history of AF
before the surgery and patients who underwent cardiac trans-
plants performed were excluded.

Variables

Patients were considered to have coronary artery disease
(CAD) if they were registered with a previous acute myocar-
dial infarct and/or percutaneous coronary intervention or
scheduled for a coronary artery bypass grafting either isolated
or in combination with other procedures registered in the
WDHR. Likewise, the diagnosis of chronic obstructive pulmo-
nary disease (COPD) was accepted if registered in WDHR
and/or in the NPR.

The authors defined hypertension from either a registration
in WDHR, treatment with at least 2 antihypertensives, or a
diagnosis of hypertension registered in the NPR 10 years
before the date of surgery. If patients were registered with a
diagnosis of hypertension in the WDHR but not in the NPR or
DNPR, the patients were categorized as not having hyperten-
sion. Likewise, if patients had a registration of a reimburse-
ment of antihypertensive drugs, with or without a diagnosis in
NPR, the patients were considered hypertensive. Congestive
heart failure was defined as left ventricular ejection fraction
<40% registered in WDHR and/or a registered diagnosis in
the NPR. Thyroid disease is not registered in the WDHR;
therefore, patients were considered to have thyroid disease if
treated with antithyroid medicine up to 10 years before sur-
gery or if a thyroid diagnosis was registered in the NPR. A his-
tory of peripheral vascular disease and stroke or transient
ischemic attack was a composite of a registration in WDHR
and NPR. Patients were considered to have a diagnosis of dia-
betes mellitus if they had a registration of the use of insulin
and/or medically treated diabetes in the WDHR and/or by an
inpatient or outpatient hospital diagnosis of type 1 or type 2
diabetes in the NPR (Supplementary Table 1).

Outcome

The study outcome POAF was defined as an episode of any
length of new-onset AF recorded by continuous telemetry and/
or with a standard 12-lead electrocardiogram during the post-
operative period and until discharge from the surgical ward in
patients who had sinus rhythm before admittance. Patients
who developed POAF/incident AF after transfer to other spe-
cialist wards or hospitals later were not recorded in the
WDHR.

Data Statement

Data are available as presented in this paper. According to
Danish legislation, the authors’ approvals to use the Danish
data sources for the current study do not allow them to distrib-
ute or make patient data directly available to other parties.

Statistical Methods

Continuous variables are represented as the mean =+ stan-
dard deviation when appropriate, and categorical variables are
represented as frequency and percentage. Comparisons were
made with Student’s t test and Fisher’s exact test or the
Pearson’s X test for continuous and categorical variables,
respectively.

The associations of the respective C,HEST score, the
mC,HEST score, CHADS, score, and the CHA,DS,-VASc
score with the risk of POAF were evaluated by logistic regres-
sion. Furthermore, the association between the individual com-
ponents of the risk scores and POAF was assessed by
multivariable logistic regression analyses.

The predictive ability of the C,HEST score, the mC,HEST
score, the CHADS, score, and the CHA,DS,-VASc score
were estimated with receiver operating characteristic (ROC)
curves and AUCs. The equality of the AUCs was tested using
Delong’s test.”* The authors used bootstrapping over 1,000
samples to calculate 95% confidence intervals (Cls) for the
AUGCs.

For statistical analyses, STATA software version 17 (Stata
Corp, StataCorp LLC, College Station, TX) was used.

Results

Of the 16,762 cardiac surgeries performed during the study
period, 226 of the entries were excluded because of multiple
new surgeries on the same patient. Furthermore, 2,142 patients
were excluded owing to preoperative arrhythmia, 105 patients
were excluded because of non-Danish citizenship, and 10
patients were under the age of 18 at the time of surgery.

A total of 14,279 patients were included in the analysis of
who 4,298 (30.1%) of these developed POAF. Male patients
comprised 75.9% of the population. All continuous variables
appeared normally distributed. The patient clinical characteris-
tics are presented in Table 1. Patients who developed POAF
were older than those not experiencing the postoperative
arrhythmia. Furthermore, when compared with patients with-
out POAF, patients with POAF had a significantly higher prev-
alence of hypertension, COPD, and thyroid disease. There
were no significant differences in terms of sex, diabetes, his-
tory of stroke or transient ischemic attack, previous acute myo-
cardial infarct, or left ventricular ejection fraction.

The group of patients experiencing POAF had significantly
higher mean C,HEST scores than those with those without
POAF (3.1 £ 1.5 v 2.75 £+ 1.49, respectively; p < 0.001). The
trend was the same for the CHADS, and CHA,DS,-VASc
scores. Table 2 shows the univariate and multivariate regres-
sion analysis for POAF with all of the components of the
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Table 1
Baseline Characteristics of the Patients Undergoing Cardiac Surgery

Covariates Total N: 14279 POAF:4298 (30.1%) No POAF: 9,981 (69.9%) p Value
Age,y, (SD) 66.8 £10.4 69.7+£9.0 65.6 +10.7 <0.001
Sex, male, (%) 10,844 (75.9) 3,250 (75.6) 7,594 (76.1) 0.55
Hypertension 12,601 (88.3) 3,879 (90.3) 8,722 (87.4) <0.001
CAD 10,946 (76.7) 3,174 (73.9) 7,772 (77.9) <0.001
COPD 1,657 (11.6) 589 (13.7) 1,068 (10.7) <0.001
Diabetes mellitus 2,963 (20.8) 839 (19.5) 2,124 (21.3) 0.054
Thyroid disease 329 (2.3) 137 (3.2) 192 (1.9) <0.001
Stroke/TIA 1,113 (7.8) 353 (8.2) 760 (7.6) 0.129
Vascular disease 3,489 (24.4) 1,039 (24.2) 2,450 (24.6) 0.148
Dialysis 117 (0.82) 25(0.58) 92 (0.92) 0.11
Former AMI 2,543 (17.8) 736 (17.1) 1,807 (18.1) 0.373
Former PCI 2,079 (14.6) 578 (13.5) 1,501 (15.04) 0.044
LVEF (%), (SD) 54 +10.9 54 +10.8 53.9+10.9 0.612
Previous cardiac surgery (%)

0 13,585 (95.1) 4,111 (95.7) 9,474 (94.9) 0.302
1 520 (3.6) 144 (3.4) 376 (3.8)

>2 67 (0.5) 16 (0.4) 51(0.5)

Procedure (%)

Aortic valve surgery 3,209 (22.5) 1,103 (25.7) 2,106 (21.1) <0.001
CABG 8,293 (58.1) 2,195 (51.1) 6,098 (61.1)

Mitral valve surgery 1,057 (7.4) 352 (8.2) 705 (7.1)

Double procedure* 1,646 (11.5) 625 (14.5) 1021 (10.2)

Triple procedure 33 (0.23) 16 (0.37) 17 (0.17)

Other 41(0.3) 7(0.2) 34(0.3)

C,HEST score points (%)

0 552 (8.9) 119 (2.8) 433 (4.3) <0.001
1 1,841 (12.9) 487 (11.3) 1,354 (13.6)

2 4,771 (33.4) 1,165 (27.1) 3,606 (36.1)

3 1,726 (12.1) 623 (14.5) 1,103 (11.1)

4 3,765 (26.4) 1,279 (29.8) 2,486 (24.9)

5 759 (5.3) 301 (7) 458 (4.6)

6 679 (4.8) 247 (5.8) 432 (4.3)

7 179 (1.3) 74 (1.7) 105 (1.1)

8 7(0.1) 3(0.1) 4(0.04)

Mean C,HEST, (SD) 29+1.5 31£1.5 2.8+1.5 <0.001
Mean CHA,DS,-VASc, (SD) 28+1.5 3+14 27+1.5 <0.001

Abbreviations: AMI, myocardial infarction; CABG, coronary artery bypass grafting; CAD, coronary artery disease, COPD, chronic obstructive pulmonary disease;
LVEEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention; TIA, transient ischemic attack.

*Double/triple procedure: concomitant CABG and aortic/mitral valve replacement; C,HEST, coronary artery disease or chronic obstructive pulmonary disease (1
point each), hypertension (1 point), elderly (age >75 years, 2 points), systolic heart failure (2 points), thyroid disease (1 point); CHA,DS,-VASc, congestive heart
failure, hypertension, age >75 years (2 points), diabetes mellitus, stroke or transient ischemic attack (2 points), vascular disease, age 65 to 74 years, sex category.

C,HEST score, mC,HEST score, CHADS,, and CHA,DS,-
VASc scores. On multivariable analysis, COPD, hypertension,
and thyroid disease were shown to be independently related to
the development of POAF (odds ratio [OR] 1.25 [1.12-1.40],
OR 1.29 [1.13-1.47], and OR 1.55 [1.23-1.94], respectively).
The variable associated with the greatest risk of POAF was
age, especially age >65 years, and all 4 risk scores were sig-
nificant predictors of POAF after cardiac surgery.

The predictive values of the C,HEST, mC,HEST,
CHADS,, and CHA,DS-VASc scores are depicted in
Figure 2 and Table 3. All AUCs were in the range of 0.55
to 0.58, with mC,HEST reaching the highest AUC of 0.58.
When calculating the AUC for C,HEST, CHADS,, and
CHA,DS,-VASc in stratified risk groups, the authors found
no differences in predictive capabilities.

Discussion

In this study, the authors tested the performance of the
C,HEST score for predicting the risk of POAF in individual
patients undergoing cardiac surgery and compared this risk
model with the predictive abilities of the mC,HEST, CHADS,,
and CHA,DS,-VASc scores. Although, the mean C,HEST
score was higher in the patients who developed POAF, the
C,HEST score seems to be of a limited value as an initial
screening tool for identifying patients at high risk of POAF, and
the score did not perform better than the mC,HEST, CHADS,,
and CHA,DS,-VASc scores in the present study population.

Earlier studies have shown that age, hypertension, heart fail-
ure, COPD, and CAD were strong predictors of POAF.>>*¢
However, the occurrence of CAD was more frequent in the
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Univariable and Multivariate Regression Analysis for Variables in the
C,HEST, mC,HEST, CHADS,, and CHA,DS-VASc Scores

Component Univariable OR (95% Multivariable OR
CI) (95% CI)
CAD 0.80 (0.74-0.87) 0.76 (0.69-0.83)
COPD 1.32 (1.19-1.48) 1.25 (1.12-1.40)
Hypertension 1.34 (1.19-1.51) 1.29 (1.13-1.47)
Age =75y 1.83 (1.69-1.99) 1.78 (1.64-1.94)
Systolic heart failure 1.06 (0.96-1.16) 1.01 (0.92-1.12)
Thyroid disease 1.67 (1.34-2.09) 1.55(1.23-1.94)
Age >65y 2.21 (2.04-2.40) 2.70 (2.44-2.97)
Diabetes mellitus 0.90 (0.82-0.98) 0.90 (0.82-0.99)
Stroke/TIA/ 1.08 (0.95-1.24) 1.02 (0.89-1.17)
thromboembolism
Vascular disease 0.98 (0.90-1.06) 0.95 (0.87-1.03)
Age 65-75y 1.26 (1.17-1.35) 1.98 (1.81-2.16)
Female sex 1.03 (0.94-1.12) 0.92 (0.84-1.00)
C,HEST 1.14 (1.11-1.17)
C,HEST score >4 0.09 (0.01-0.16)
points
mC,HEST 1.18 (1.15-1.20)
CHADS, 1.14 (1.10-1.18)

CHA,DS,-VASc
CHAzDSZ—VASC
score >4 points

1.16 (1.13-1.18)
1.00 (0.93-1.08)

Abbreviations: C,HEST, coronary artery disease or chronic obstructive
pulmonary disease (1 point each), hypertension (1 point), elderly (age >75
years, 2 points), systolic heart failure (2 points), thyroid disease (1 point);
CAD, coronary artery disease; CHADS,, congestive heart failure,
hypertension, age >75 years, diabetes mellitus, previous stroke/TTA(2 points);
CHA,DS,-VASc, congestive heart failure, hypertension, age >75 years (2
points), diabetes mellitus, stroke or transient ischemic attack (2 points),
vascular disease, age 65 to 74 years, sex category; CI, confidence interval;

COPD, chronic obstructive pulmonary disease; E, elderly (age >75); OR, odds
ratio; S, systolic heart failure; T, thyroid disease; Vascular disease, myocardial
infarction, complex aortic plaque, and peripheral artery disease.

non-POAF group in the present study population, suggesting
that this variable was not a risk factor for later POAF. This
was confirmed when testing using multivariable analyses.

The authors did find a strong association between the devel-
opment of POAF and age, which also explains the slightly bet-
ter performance of the mC,HEST score compared with
C,HEST score. Mathew et al.” reported a 75% increase in the

Table 3
Comparison of Area Under the Curves for the Prediction Models

AUC 95% C1
C,HEST 0.553 0.543; 0.563
mC,HEST 0.580 0.570; 0.590
CHADS, 0.543 0.535; 0.552
CHA,DS-VASc 0.565 0.555;0.574

Abbreviations: AUC, area under the curve; C,HEST, coronary artery disease
or chronic obstructive pulmonary disease (1 point each), hypertension (1
point), elderly (age >75 years, 2 points), systolic heart failure (2 points),
thyroid disease (1 point); CHADS,, congestive heart failure, hypertension, age
>75 years, diabetes mellitus, previous stroke/TIA(2 points); CHA,DS,-
VASc, congestive heart failure, hypertension, age >75 years (2 points),
diabetes mellitus, stroke or transient ischemic attack (2 points), vascular
disease, age 65 to 74 years, sex category; CI, confidence interval.

odds of developing POAF with every 10-year increase in age
indicating that an age of >70 years places patients at high
risk. However, a point to note about that study was the inclu-
sion of patients with a history of AF.

In accordance with the present results, most other studies
reported a higher frequency of POAF in valve or double proce-
dure surgery compared with isolated coronary artery bypass
grafting. Furthermore, the authors found that the incidence of
POAF in this heterogenic population was corroborated with
that of other studies.”””® All 4 risk scores had low predictive
abilities, which is not consistent with previous reports of mod-
els used for predicting POAF.

The C,HEST score has shown promising results as a simple
practical tool for predicting incident AF based on clinical risk
factors. Since its development and validation in a Chinese/
Korean population,'” this risk model has been validated in both
Western'” and Asian populations'"'® with good results. Corre-
spondently, the CHA,DS,-VASc score has been tested in many
populations undergoing cardiac surgery and a recent meta-anal-
ysis found a pooled AUC of 0.76 (95% CI 0.72-79)."*

Possible explanations for the dissimilar findings in the pres-
ent study could be (1) misclassifications in databases, (2) vari-
ous definitions of AF/POAF in the study populations, (3)
differences in ethnicity and access to healthcare, and (4) selec-
tion bias in the study populations, which was underlined in the
study by Lip et al.,”” where an investigation of the C,HEST
score as a screening tool in a healthy Danish population was
evaluated.

Early detection and treatment of POAF are vital in prevent-
ing thromboembolic events and early death; therefore, a
shorter follow-up and/or remote monitoring may be needed in
selected high-risk patients postoperatively. Larger retrospec-
tive studies have shown an association between POAF and
later atrial fibrillation,**! and early identification and treat-
ment may improve long-term outcomes for this patient group.
Yin et al.'” found increasing predictive abilities for patients
with a CHADS, score >2 and CHA,DS,-VASc score of >4
and recommended the initiation of prophylactic use of B-
blockers and antiarrhythmic agents before cardiac surgery.
Likewise, the authors of the aforementioned meta—analyses13
recommended that patients with a CHA,DS,-VASc score of
>3 receive prophylactic treatment. In contrast, the present
study was unable to demonstrate a significant difference in
various risk groups of the risk models with logistic regression
analyses. The authors conjecture that the distribution of predic-
tors included in the C,HEST score may be similar in POAF
patients versus non-POAF patients. Therefore, identifying
patients at high risk of development of POAF (C,HEST score
>4) based on these variables alone results in an apparent para-
dox (OR 0.09 [0.01-0.16]).

A direct comparison between AUCS in this study and others
testing the C,HEST score’s abilities should be made with cau-
tion, as the value depends both on the individual component’s
weights in the risk scores as well as the distribution of risk fac-
tors in the sample population. This study population differs
from previous studies investigating the Co,HEST score in sev-
eral aspects. Patients undergoing cardiac surgery are a selected
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(n=16762)
Excluded (n=2483)
- multiple procedures on the same patient (n=226)
—— | -patients with foreign ID-numbers (n=105)
- patients under 18 years (n=10)
- patients with preoperative arrhythmia (n=2142)
Patients with POAF Patients withoutPOAF
(n=4298) (n=9981)
Fig. 1. Flowchart of patient selection.
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=
=
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—@—— C2HEST score AUC: 0.5532
—@—— CHADS2 score AUC: 0.5426

Reference

—@®—— mC2HEST score AUC: 0.5798
—@&—— CHA2DS2-VASc score AUC: 0.5645

Fig. 2. Performance of the risk scores for predicting postoperative atrial fibrillation after cardiac surgery.

C,HEST indicates coronary artery disease or chronic obstructive pulmonary disease (1point each), hypertension (1 point), elderly (age >75 years, 2 points),
systolic heart failure (2 points), thyroid disease (1 point); mC,HEST a modified version with one additional variable (m= age between 65-74 years, 1 point);
CHADS,, congestive heart failure, hypertension, age >75 years, diabetes mellitus, stroke or transient ischemic attack; CHA,DS,-VASc, congestive heart failure,
hypertension, age >75 years, diabetes mellitus, stroke or transient ischemic attack, vascular disease, age 65 to 74 years, sex category.

group of patients with severe cardiac diseases compared with a
population under investigation for incident AF. For example,
88.3% of the patients in this study had a history of hyperten-
sion, and 17.7% had diabetes mellitus requiring either insulin
and/or oral medication before the outcome POAF. For compar-
ison Lip et al.”” reported a prevalence of hypertension of
29.8% and CAD of 9.6% in septuagenarians. Another

important risk factor is age, which is correlated with both
POAF and incident AF. The C,HEST score will most likely
perform better when applied to a sample with a wide age range
when compared with a sample with a narrow age range, which
might be the case in the current study. Overall, the modest
AUC values in this study are in line with other studies’ predic-
tive scores based on cohort data.
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Although it is preferable to introduce an easy tool for
screening (eg, pre surgery), the Co,HEST score might not
reflect the true risk in a patient group undergoing cardiac sur-
gery because it does not consider the type of surgery or the use
and length of cardiopulmonary bypass, which has been shown
to be associated with the development of POAF.***

Other risk scores primarily developed for incident AF pre-
diction were considered in the evaluation of the performance
of the CoHEST score. The Atherosclerosis Risk in Communi-
ties score for Atrial Fibrillation (ARIC-AF)* includes several
potential risk factors, but the variables concerning heart func-
tion (ie, Precordial murmur, LAE, LVH) are not available
from WDHR. The same goes for the Framingham Heart Study
score for Atrial Fibrillation.” Furthermore, this study popula-
tion consisted mainly of patients of Caucasian ethnicity, and
the race component would not come in use. The Maccabi
Healthcare Services score’® contains the variable “female with
autoimmune/inflammatory disease,” which is also out of the
scope of the WDHR registry. The Atrial Fibrillation Risk
Score System,’” a prospectively developed and validated
score, uses 5 clinical variables to predict POAF in patients
undergoing coronary artery bypass grafting, valve surgery, or
both, and reaches an AUC value of (0.7, but this clinical score
includes added points for ethnicity and previously known AF,
where the former is not applicable in every cardiac surgery
center and the latter may mask the true risk of POAF if the
population is pooled with patients with known AF. The patho-
physiological distinction between nonsurgical AF and POAF
is difficult, as the comorbidities, as well as the genetic and
inflammatory responses, both overlap.

Limitations

Although data for the present study were retrospectively
retrieved, the majority of the variables included were registered
prospectively (in WDHR), making the data relatively robust
and with a lower risk of selection bias. However, there are limi-
tations in relation to the study that should be mentioned. The
validity of the hypertension and thromboembolism diagnoses in
the DPR is somewhat low and misclassification bias may have
occurred.”’ However, the authors have tried to minimize this by
combining data from 3 different sources. Some risk factors and
medications also may have changed over time, which the
authors were not able to take into account.

Conclusion

Although higher C,HEST scores are associated with an
increased risk of POAF, the C,HEST score seems to be of lim-
ited value as an initial screening tool for identifying patients at
high risk of POAF, suggesting that clinical predictors alone
may be insufficient for predicting POAF. The predictive abili-
ties of the C,HEST score were similar when compared with
the CHADS, and CHA,DS,-VASc scores in the present study
population. Additional studies are warranted to assess if rou-
tinely collected risk factors should be combined with perioper-
ative data to further enhance the predictive capability of the

C,HEST score. The results from these studies may help to
optimize a future impact analysis of the risk score.
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