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The CHA2DS2-VASc score for predicting atrial fibrillation 
in patients presenting with ST elevation myocardial 
infarction: prospective observational study
Fatih AksoyI, Hasan Aydin BaşII, Ali BağcıIII, Tulay OskayIV

Süleyman Demirel Üniversitesi Tıp Fakültesi, Eğitim ve Araştırma Hastanesi, Isparta, Turkey

INTRODUCTION
Atrial fibrillation (AF) presents increasing prevalence with increasing age and is the most 
common type of arrhythmia in clinical practice, affecting 1%-2% of the general population.1,2 
Thromboembolic events, which can cause death, disability and impaired quality of life, are 
important complications of AF.3 AF is the most common type of supraventricular arrhyth-
mia following ST-segment elevation myocardial infarction (STEMI), and its prevalence is 
even higher among elderly patients with heart failure and severe left ventricular impairment.3 
Patients who develop AF following STEMI are at higher risk of stroke and death than are those 
who do not develop AF. Older age, female gender, low blood pressure, higher heart rate, higher 
Killip class, history of hypertension, prior myocardial infarction, diabetes mellitus and low ejec-
tion fraction can be predisposing factors for the development of AF following STEMI.3

The CHA2DS2-VASc risk score is a cheap and easy-to-use scoring system that is calculated by 
assigning one point for each of the following: congestive heart failure (ejection fraction < 40%), 
hypertension, age between 65 and 74 years, diabetes mellitus, vascular disease (myocardial infarc-
tion or peripheral arterial disease) and female sex; and two points for a history of stroke or tran-
sient ischemic attack (TIA) and age > 75 years. Additionally, the CHA2DS2-VASc risk score is 
used to predict the risk of thromboembolism among non-valvular AF patients.3

OBJECTIVE 

In this study, we aimed to evaluate the association between the CHADS2 and CHA2DS2-VASc 
risk scores and the development of AF in patients presenting with STEMI.
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ABSTRACT
BACKGROUND: Atrial fibrillation (AF) is the most common form of supraventricular arrhythmia following 
ST-elevation myocardial infarction (STEMI). The CHA2DS2-VASc and CHADS2 scores are used to estimate 
thromboembolic risk in cases of AF. Their usefulness in predicting the development of AF in patients pre-
senting STEMI is unknown. 
OBJECTIVE: To evaluate the predictive value of the CHADS2 and CHA2DS2-VASc scores in patients with AF 
following STEMI.
DESIGN AND SETTING: This prospective cohort study on 696 patients with STEMI was conducted at a 
tertiary-level cardiology clinic in a public university hospital.
METHODS: Models including clinical and laboratory parameters were constructed to test the predictive 
value of CHADS2 and CHA2DS2-VASc scores. Patients were divided into two groups: with and without AF. 
Predictors of AF were determined using multivariate regression analysis.
RESULTS: In the patients with AF, CHADS2 and CHA2DS2-VASc scores were significantly higher than in 
those without AF (for both P < 0.001). Factors associated with AF in multivariate analyses included 
CHA2DS2-VASc score (odds ratio, OR: 1.48; 95% confidence interval, CI: 1.25-1.75; P < 0.001), peak creatine 
kinase-myocardial binding (OR: 1.002; 95% CI: 1.00-1.003; P = 0.0024), duration of the coronary intensive 
care unit stay (OR: 1.69; 95% CI: 1.24-12.30; P = 0.001) and no use of renin-angiotensin system block-
ers (OR: 2.16; 95% CI: 1.14-4.10; P = 0.0017). Receiver operating characteristic curve analyses showed 
that CHA2DS2-VASc scores were significant predictors for new-onset AF (C-statistic: 0.698; 95% CI: 0.631-
0.765; P < 0.001). 
CONCLUSION: CHADS2 and CHA2DS2-VASc scores predicted new AF in patients presenting STEMI. 
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METHODS
In this prospective study, 724 consecutive patients with STEMI 
who were admitted to the cardiology clinic of Süleyman Demirel 
University Hospital (a tertiary-level cardiology clinic in Isparta, 
Turkey) were screened between January 2014 and December 
2015. The inclusion criteria included age greater than 18 years 
and presence of acute STEMI. The exclusion criteria included 
unstable angina pectoris, non-ST-elevation myocardial infarc-
tion, hyperthyroidism, history of AF (paroxysmal, persistent or 
permanent), moderate to severe heart valve disease, advanced 
chronic obstructive pulmonary disease, infection, sepsis, rheu-
matic or inflammatory disease, history of malignancy and use of 
antiarrhythmic drugs. 

Out of 724 consecutive patients with acute STEMI, the fol-
lowing were excluded: four patients with hyperthyroidism, five 
patients with severe heart valve disease, five patients with advanced 
chronic obstructive pulmonary disease, one patient with sepsis, 
three patients with a history of malignancy, two patients using 
antiarrhythmic therapy and eight patients with a history of AF. 
Therefore, the study cohort consisted of 696 patients with STEMI 
(Figure 1). 

Our institutional ethics committee approved the study (date: 
July 29, 2011; session number: 25; decision no: 18) and all partici-
pants provided written informed consent.

Diagnoses were recorded by the participating physicians based 
on clinical, electrocardiographic and biochemical (elevated troponin 
level) criteria. The type of myocardial infarction (ST-elevation ver-
sus non-ST-elevation) and situation of unstable angina were homo-
geneously defined and based on current guidelines.4 The CHADS2 

and CHA2DS2-VASc risk scores were calculated according to cur-
rent guidelines.3

Each patient was questioned about major cardiovascular risk 
factors, including family history of coronary artery disease, cur-
rent smoking status, hyperlipidemia, hypertension, diabetes mel-
litus and obesity. A family history of coronary artery disease was 
defined as manifestation of the disease in first-degree male rela-
tives younger than 55 years of age or in first-degree female rela-
tives younger than 65 years. Hyperlipidemia was defined as fast-
ing total cholesterol level > 200 mg/dl or pharmacotherapy with 
lipid-lowering agents. Hypertension was defined as systolic blood 
pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg, 
measured before hospitalization or pharmacotherapy with antihy-
pertensive drugs. Diabetes mellitus was defined as fasting plasma 
glucose ≥ 126 mg/dl or pharmacotherapy with insulin or oral anti-
diabetic agents. Obesity was defined as body mass index > 30 kg/m2. 
Patients who were smoking prior to hospitalization were deemed 
to be smokers.

Clinical data on the patients, their previous medication 
histories and medications started after hospitalization were 

recorded. The patients were divided into two groups: those 
with AF and those without AF. A 12-lead electrocardiogram 
was recorded upon admission to the hospital. AF was defined as 
an irregular rhythm with the absence of discrete P waves in the 
12-lead electrocardiogram.3 Patients were followed up through 
continuous electrocardiography (ECG) monitoring during their 
stay at the coronary intensive care (CICU), to detect any occur-
rence of AF, which was defined as an irregular narrow complex 
rhythm (in the absence of bundle branch block) with absence 
of discrete P waves. The patients did not undergo continuous 
ECG monitoring during their stay in the wards, and therefore 
rhythm follow-up was not evaluated in the wards. An AF epi-
sode lasting > 30 seconds during hospitalization at the CICU 
was taken to be an endpoint. 

All patients were treated in accordance with the currently 
available guidelines.5 Primary percutaneous coronary interven-
tion (PCI) was performed on all patients. The patients underwent 
transthoracic echocardiography, and the left ventricular ejection 
fraction was calculated by means of Simpson’s method.6

Blood sampling
Blood samples were drawn from the antecubital vein by means 
of careful venipuncture, using a 21 G sterile syringe without sta-
sis. This was done between 08.00 and 10.00 AM after a fasting 
period of 12 hours. Glucose, creatinine and lipid profiles were 
determined using standard methods. Hemogram parameters 
were measured in blood samples collected in dipotassium EDTA 

Assessed for eligibility
(n = 724)

Excluded (n = 28) 
   Hypertension (n = 4)
   Severe heart valve disease (n = 5)
   Advanced chronic obstructive
   pulmonary disease (n = 5)
   Sepsis (n = 1)
   History of malignancy (n = 3)
   Using antiarrhythmic therapy (n = 2)
   History of atrial fibrillation (n = 8)

Included
(n = 696)

Without atrial fibrillation
 (n = 626)

With atrial fibrillation 
(n = 70)

Figure 1. Flow diagram for patient selection.
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tubes (Vacuette). An automatic blood counter (Beckman-Coulter 
Co, Miami, FL, USA) was used for whole blood counts. 

Statistical analysis
The Statistical Package for the Social Sciences software, version 
16.0, was used in the statistical analyses of this study. 

Categorical variables were expressed as frequencies (%) and 
were compared using the χ2 test. A Kolmogorov-Smirnov test was 
used to test the distribution of numerical variables. Those with nor-
mal distribution were expressed as the mean ± standard deviation 
and were compared using Student’s t test. Data without normal 
distribution were expressed as the median with the inter-quartile 
range (IQR) from the 25th to the 75th percentile, and were compared 
using the Mann-Whitney U test. In all statistical analyses, P-values 
< 0.05 were considered to be statistically significant. 

Correlations between CHA2DS2-VASc risk score, presence of 
AF and other clinical, laboratory and echocardiographic param-
eters were performed using Pearson and Spearman correlation 
analyses, when appropriate. Univariate analysis on binary logistic 
regression was performed to identify which factors were associ-
ated with incident AF. After including each of these potential con-
founding factors, backward conditional binary logistic regression 
analysis was performed to estimate the odds ratio (OR) and 95% 
confidence interval (95% CI) for incident AF. 

We carried out multivariate analysis on two models. Firstly, risk 
factors involved in the CHA2DS2-VASc score were excluded from 
this analysis to avoid multicollinearity. Secondly, risk factors and 
other factors except the CHA2DS2-VASc score were subjected to 
multivariate analysis. Receiver operating characteristic (ROC) curve 
analysis was used to analyze the prognostic value of the CHA2DS2-
VASc score for new-onset AF, following STEMI. The C-statistic 
(area under the curve) was presented as a unified estimate of sen-
sitivity and specificity. The area under the curve for AF was com-
puted to identify the Youden index (best cutoff).7 The Youden 
index was defined for all points of a ROC curve, and the maxi-
mum value of the index was used as a criterion for selecting the 
optimum cutoff point for detecting new-onset AF. According to 
the cutoff value that was obtained through ROC curve analysis, 
the study population was divided into two groups, named the low-
risk and high-risk groups. 

RESULTS 
A total of 696 patients (mean age: 62 ± 12 years; range: 23-92 years) 
with STEMI were included in this study. During the follow-up 
period, 70 patients (10.1%) developed AF. The demographic and 
clinical characteristics of the patients with and without AF are 
listed in Table 1. The patients with AF were older, and more of 
them were female, compared with the patients without AF (P < 
0.001 and P = 0.011, respectively). While hypertension was more 

Table 1. Demographic and clinical characteristics of the 
patients with and without AF

Without AF 
(n = 626)

With AF 
(n = 70)

P-value

Age (years) 61.8 ± 13 69.4 ±11 < 0.001

Body mass index 26.7 ± 4.3 27.5 ± 5.1 0.154

Heart rate at admission 77.4 ± 16.3 79.8 ± 18.3 0.256

Female gender (n, %) 117 (18.7) 22 (31.4) 0.011

Diabetes mellitus (n, %) 155 (24.8) 20 (28.6) 0.28

Hypertension (n, %) 275 (43.9) 44 (62.9) 0.002

Hyperlipidemia (n, %) 136 (21.7) 15 (21.4) 0.547

Smoking (n, %) 361 (57.7) 29 (41.4) 0.007

Ejection fraction (%) 45 ± 9.6 40 ± 9.8 < 0.001

Left atrial diameter (mm) 38 ± 4.1 39.7 ± 4.9 0.002

Location of MI 0.207

Anterior (n, %) 306 (49.4) 29 (43.3)

Non-anterior (n, %) 314 (50.6) 38 (56.7)

History of stroke (n, %) 7 (1.1) 3 (0.4) 0.07

Pre-hospital treatment
Statins (n, %) 75 (12) 7 (10) 0.400

Beta-blockers (n, %) 104 (16.6) 14 (20) 0.285

RAS blockers (n, %) 108 (17.3) 5 (7.1) 0.016

Acetyl salicylic acid (n, %) 144 (23) 18 (25) 0.353

Clopidogrel 24 (3.8) 4 (0.6) 0.308

Hospital treatment
Statins (n, %) 603 (96.3) 69 (98.6) 0.284

Beta-blockers (n, %) 590 (94.2) 61 (87.1) 0.02

RAS blockers (n, %) 554 (88.5) 52 (74.3) 0.002

Acetyl salicylic acid (n, %) 619 (98.9) 70 (100) 0.475

Clopidogrel (n, %) 576 (92.0) 62 (88.6) 0.217

Ticagrelor (n, %) 49 (7.8) 7 (10) 0.328

Amiodarone (n, %) 3 (0.5) 21 (30) < 0.001

Total cholesterol (mmol/l) 173.2 ± 41.3 168.9 ± 39.4 0.41

HDL cholesterol (mmol/l) 40.3 ± 9 41.4 ± 8.4 0.46

LDL cholesterol (mmol/l) 107.2 ± 32.5 105.9 ± 29.3 0.71

Triglycerides (mmol/l) 128.8 ± 88.5 107.7 ± 32.5 0.002

BUN (mmol/l) 19.5 ± 6.8 21.5 ± 5.7 0.008

Creatinine (lmol/l) 1.0 ± 0.2 1.1 ± 0.2 0.56

CK-MB at peak (median) 170.9 ± 120 232.6 ± 209 0.002

Troponin T at peak (lg/l) 
(median)

4.6 ± 2.6 5.5 ± 5.1 < 0.001

Duration of hospitalization in 
the coronary intensive care 
unit (days)

2 ± 0.5 2.5 ± 1.3 < 0.001

Glucose (mg/dl) 169.6 ± 78.8 182.1 ± 82.3 0.212

CHA2DS2-VASc score 1.5 ± 1.4 2.7 ± 1.3 < 0.001

CHADS score 1.0 ± 0.9 1.5 ± 1.0 < 0.001

Data are presented as mean ± standard deviation or number (%) of the 
patients. 
AF = atrial fibrillation; MI = myocardial infarction; RAS = renin-
angiotensin system; HDL = high-density lipoprotein; BUN = blood urea 
nitrogen; CK-MB = creatinine kinase-myocardial binding; CHA2DS2-
VASc = congestive heart failure, hypertension, age ≥ 75 years, diabetes 
mellitus, previous stroke, vascular disease, age 65 to 74 years, female 
gender.
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common (P = 0.002), smoking was less common among the 
patients with AF than among those without AF (P = 0.007). The 
diabetes mellitus, obesity and hyperlipidemia rates were similar 
between the patients with and without AF (for all parameters P 
> 0.05). 

The triglyceride levels were lower among the patients with AF 
than among those without AF (128.8 ± 88.5 versus 107.7 ± 32.5; 
P = 0.002), but there were no statistically significant differences 
between the patients with and without AF regarding other cho-
lesterol parameters (for all parameters P > 0.05). The left ventricle 
ejection fraction was lower (P < 0.001) and the left atrial diameter 
was higher in the patients with AF than in the patients without 
AF (P = 0.002). 

There were no statistically significant differences between the 
patients with and without AF regarding previous use of renin-
angiotensin system (RAS) blockers, beta-blockers, acetyl salicylic 
acid, clopidogrel or statins. Use of in-hospital treatments, beta-
blockers and renin-angiotensin system blockers was lower among 
patients with AF (P = 0.02 and P = 0.002, respectively), but use 
of other medications was similar between the patients with and 
without AF (P > 0.05). The patients with AF had a longer period 
of CICU follow-up than did the patients without AF (2.5 ± 1.3 
versus 2.0 ± 0.5; P < 0.001). 

The mean CHA2DS2-VASc and CHADS2 scores were signifi-
cantly higher in the group with AF than in the group without AF 
(2.7 ± 1.3 versus 1.5 ± 1.4; P < 0.001; and 1.5 ± 1.0 versus 1.0 ± 0.9; 
P < 0.001, respectively).

Binary logistic regression regarding incident AF
Univariate analysis showed that high CHA2DS2-VASc score, 
enlarged left atrium, high peak creatine kinase-myocardial bind-
ing (CK-MB) level, low left ventricle ejection fraction, long dura-
tion of hospitalization in the CICU, advanced age, female gen-
der and history of hypertension were significantly associated 
with higher risk of incident AF (Table 2). On the other hand, 
use of renin-angiotensin system (RAS) blockers and beta-block-
ers in hospital was inversely associated with the risk of incident 
AF (Table 2).

Multivariate binary logistic regression analysis was firstly 
conducted including the characteristics associated with new-
onset AF in univariate analysis except for CHA2DS2-VASc score. 
This showed that no use of RAS blockers in hospital (OR: 2.40; 95% 
CI:  1.25-4.53; P = 0.006), age (OR: 1.03; 95% CI: 1.017-1.062; P = 
0.001), left ventricle ejection fraction (OR: 0.972; 95% CI: 0.94-
0.99; P = 0.039) and duration of hospitalization in the CICU (OR: 
1.63; 95% CI:  1.19-2.23; P = 0.002) remained independent factors 
related to incident AF (Table 3). 

Following this, multivariate binary logistic regression analy-
sis was then conducted including the characteristics associated 

with new-onset AF in univariate analysis except for hyperten-
sion, age and left ventricle ejection fraction. This showed that 
no use of RAS blockers in hospital (OR: 2.16; 95% CI: 1.14-4.10; 
P = 0.017), duration of hospitalization in the CICU (OR: 1.69; 
95% CI: 1.24-2.30; P = 0.001), peak CK-MB level (OR: 1.002; 95% 
CI: 1.00-1.003; P = 0.024) and CHA2DS2-VASc score (OR: 1.48; 
95% CI: 1.25-1.75; P < 0.001) were significant predictors for new-
onset AF. Furthermore, individuals with high CHA2DS2-VASc 
scores exhibited higher risk of incident AF than did those with 
low scores (Table 3).

Prediction of incident AF
ROC curve analysis showed that both the CHADS2 score (C-statistic: 
0.663; 95% CI: 0.595-0.758; P < 0.001) and the CHA2DS2-VASc 
score (C-statistic: 0.698; 95% CI: 0.631-0.765; P < 0.001) were sig-
nificant predictors of AF following STEMI (Figure 2). We cal-
culated cutoff points of 1.5 for the CHADS2 and CHA2DS2-VASc 
scores, to estimate the presence of AF, with sensitivities of 56% and 
75% and specificities of 71% and 54%, respectively. 

According to the cutoff point of 1.5 that was obtained through 
ROC analysis, the patients were divided into two groups, with 
high and low risk. Both for higher CHADS2 score and for higher 
CHA2DS2-VASc score, the predicted risk of incident AF was 
higher: OR: 3.14; 95% CI: 1.89-5.22; P < 0.001; and OR: 3.72; 
95% CI:  2.10-6.57; P < 0.001, respectively. 

According to the CHA2DS2-VASc score, the duration of hospi-
talization in the CICU was longer among the patients with higher 
risk than among the patients with lower risk (2.18 days ± 0.7 ver-
sus 2.04 days ± 0.4; P < 0.001). The time when AF started was ear-
lier in the low-risk group than in the high-risk group (median of 
5 hours versus 20 hours; P = 0.02). The time at which AF started 
and the duration of hospitalization in the CICU presented a cor-
relation with each other (r: 0.698; P < 0.001).

Table 2. Univariate regression analysis of study variables

Odds ratio
Confidence 

interval
P-value

CHA2DS2-VASc score 1.5 1.33-1.82 < 0.001
HT 2.1 1.29-3.59 < 0.001
Non-use of ACE blocker in hospital 2.6 1.47-4.80 0.001
Left atrial diameter 1.0 1.003-1.16 0.002
Peak CK-MB level 1.0 1.001-1.003 0.005
Duration of hospitalization in the 
coronary care unit

1.99 1.54-2.64 < 0.001

Female gender 1.99 1.15-3.43 0.013
Age 1.02 1.0-1.073 < 0.001
Left ventricle ejection fraction 0.952 0.92-0.97 < 0.001

CHA2DS2-VASc = congestive heart failure, hypertension, age ≥ 75 years, diabetes 
mellitus, previous stroke, vascular disease, age 65 to 74 years, female gender.
HT = hypertension; ACE = angiotensin converting enzyme; CK-MB = creatinine 
kinase-myocardial binding.
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DISCUSSION
The main findings of this study indicated that CHA2DS2-VASc and 
CHADS2 scores were independently associated with the develop-
ment of AF in patients presenting with STEMI. Consequently, 
both of these scores may be helpful and appropriate scoring sys-
tems for predicting AF following STEMI. 

Atrial fibrillation following acute coronary syndromes 
Atrial fibrillation is the most common type of supraventricular 
arrhythmia following STEMI.3 Although AF that is developed 
following acute coronary syndrome is rare, it is associated with 
worse clinical signs and prognosis. Rapid management of arrhyth-
mia is required in order to reduce the risk of complications.8 

Left and right ventricular dysfunction, atrial ischemia, pericar-
ditis, drugs, acute hypoxia and hypokalemia have been correlated 
with development of AF in the course of STEMI.7

In the GUSTO I trial,9 which included patients with acute 
coronary syndrome (AMI) who were eligible for thrombolysis, 
an incidence of AF of 10.4% was reported. Similarly, in the pres-
ent study, the incidence of AF was 10.1%. 

Among acute coronary syndromes that were logged in the 
Global Registry of Acute Coronary Events (GRACE),10 develop-
ment of new-onset AF was predicted by older age, female gender, 
history of hypertension, presence of STEMI or non-STEMI, higher 
Killip class, higher heart rate, lower blood pressure, cardiac arrest 
on presentation and high initial serum creatinine levels. 

In the Platelet Glycoprotein IIb/IIIa in Unstable Angina: 
Receptor Suppression Using Integrilin Therapy (PURSUIT) trial,11 
AF was found more often in elderly patients with comorbidities 
like heart failure, hypertension and diabetes, and in those who 
were taking treatment with aspirin, oral anticoagulants, digoxin 
or antiarrhythmics before hospitalization. Patients with AF had 
higher heart rate at presentation, higher rates of ST depression, 
higher CK-MB levels and pulmonary edema. Similarly, in two 
studies, the predictors of AF in following up STEMI were found 
to be old age, female sex, higher Killip class, chronic kidney dis-
ease, large left atrium and low left ventricular ejection fraction.11 

In our study, older age, large left atrium, female gender, low left 
ventricular ejection fraction, history of hypertension, higher peak 
CK-MB levels and long hospitalization in the CICU were deter-
mined to be predictors of AF. 

According to the CHA2DS2-VASc score, the time taken for AF 
to start was longer among patients who presented high risk than 
among those presenting low risk. However, also according to this 

Table 3. Multivariate regression analysis on study variables
Model 1 Model 2

Odds ratio Confidence interval P-value Odds ratio Confidence interval P- value
Non-use of ACE in hospital 2.40 1.28-4.53 0.006 2.16 1.14-4.10 0.017
Age 1.03 1.017-1.062 0.001
Duration of hospitalization in 
the coronary care unit

1.63 1.196-2.230 0.0039 1.69 1.24-2.30 0.001

Left ventricle ejection fraction 0.972 0.94-0.99 0.002
Peak CK-MB level 1.002 1.00-1.003 0.0024
CHA2DS2-VASc score 1.48 1.25-1.75 < 0.001

Model 1: risk factors and other factors except CHA2DS2-VASc score; Model 2: Variables except risk factors involved in CHA2DS2-VASc score. 
CHA2DS2-VASc = congestive heart failure, hypertension, age ≥ 75 years, diabetes mellitus, previous stroke, vascular disease, age 65 to 74 years, female gender; 
ACE = angiotensin-converting enzyme; CK-MB = creatinine kinase-myocardial binding.

Figure 2. Receiver operating characteristic (ROC) curve with 
calculated area under the curve and optimal cutoff point for 
the CHA2DS2-VASc score and CHADS2 score, for identifying 
the presence of AF. C-statistic (area under the curve) and 
95% confidence interval (95% CI) for CHADS2: 0.663 (0.595-
0.731); P < 0.001; and for CHA2DS2-VASc: 0.698 (0.631-0.765); 
P < 0.001. We calculated a cutoff point of 1.5 with the Youden 
index for CHADS2 and CHA2DS2-VASc scores, to estimate 
the presence of atrial fibrillation, with sensitivities of 56% and 
75% and specificities of 71% and 54%, respectively. 

0 20

100

80

60

40

20

0

40 60

CHA2DS2VASc score
CHADS2 score

CHA2DS2VASc score

ROC curve

CHADS2 score

100 - Specificity
80 100

Se
ns

iti
vi

ty



The CHA2DS2-VASc score for predicting atrial fibrillation in patients presenting with ST elevation myocardial infarction: prospective observational study | ORIGINAL ARTICLE

Sao Paulo Med J. 2019; 137(3):248-54     253

score, the patients who presented high risk spent longer times in 
the CICU than did the low-risk patients. Additionally, the length of 
time spent in the CICU and the time taken for AF to start showed 
a correlation with each other. Multiple risk factors may have con-
tributed towards long times spent in the CICU. It is possible that 
new-onset AF continued to be diagnosed for as long as the stay 
in the CICU lasted.

Although it has been reported that pre-hospital treatment 
with RAS blockers and beta-blockers protects against AF fol-
lowing acute coronary syndrome,13 this was not the case in 
our study. Nonetheless, we found that in-hospital treatment 
with RAS blockers and beta-blockers had a protective effect 
against AF. 

CHA2DS2-VASc and CHADS2 scores and atrial fibrillation
The most relevant finding of our study was that CHADS2 and 
CHA2DS2-VASc scores are relatively strongly predictive of new-
onset AF following STEMI. Previous studies had shown that both 
of these scores were associated with the risk of incident or recur-
rent AF. Yin et al.14 reported that CHADS2 and CHA2DS2-VASc 
scores were directly associated with the incidence of postoperative 
AF following valve surgery, and that higher scores were strongly 
predictive of postoperative AF. Barkas et  al.15 reported that 
both scores were predictive of new AF in dyslipidemic patients. 
These  findings were not surprising, since  CHA2DS2-VASc and 
CHADS2 scores contain causal risk factors for AF. 

Diabetes mellitus, hypertension, older age, congestive heart 
failure and cerebrovascular disease, which are components of 
CHA2DS2-VASc and CHADS2 scores, are associated with higher 
inflammatory status among patients.16 An association between 
inflammation and AF has been indicated in the literature.17,18 
We previously reported that oxidative stress and inflammation 
parameters were associated with development of AF in patients 
presenting with STEMI.19 Inflammation may have provided a 
strong relationship between development of AF and both scores. 

Increased left atrium size is the best-known predictive factor 
for AF.20 Studies evaluating patients with myocardial infarction 
have reported that these patients present greater incidence of AF, 
in relation to left atrial enlargement.21,22 The present study found 
a similar association between left atrial diameter and develop-
ment of AF. Additionally, left atrial diameter was found to be an 
independent predictor for the development of AF. Hypertension 
causes structural changes, including left ventricular hypertrophy, 
impaired diastolic dysfunction and increased left atrial pressure 
and volume.23 Similarly, in the present study, hypertension was 
more often seen in patients with AF. Furthermore, left atrial diam-
eter was greater in patients with AF than in patients without AF. 

Although it has been suggested that better management of 
myocardial infarction will lead to improved outcomes for patients 

with AF,24,25 development of AF during STEMI still significantly 
influences short and long‐term mortality rates, including occur-
rences of sudden cardiac death.26 In the light of this evidence, our 
study may give rise to suggestions regarding screening for AF, espe-
cially among high-risk groups. Physicians should carefully screen 
for AF among patients with high CHA2DS2-VASc and CHADS2 
scores and/or long hospitalization in the CICU. They should also 
screen for high peak CK-MB levels, especially among patients with 
symptoms of cardiac arrhythmia or with a diagnosis of thrombo-
embolic cardiovascular events. Prompt management of arrhyth-
mia is required, to reduce the risk of complications.

There are several limitations to our study. First, this study was 
observational and was conducted in a single center. Therefore, fur-
ther studies are needed in order to reach definite conclusions. 
Lastly, our analysis involved a simple baseline determination at 
a single time point, but this may not reflect the patients’ status 
over long periods.

CONCLUSION 
CHADS2 and CHA2DS2-VASc scores predicted new-onset AF fol-
lowing STEMI. These data may inform AF screening strategies. 

REFERENCES 
1. Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for the 

Management of Atrial Fibrillation Developed in Collaboration with 

EACTS. Rev Esp Cardiol (Engl Ed). 2017;70(1):50. PMID: 28038729; doi: 

10.1016/j.rec.2016.11.033. 

2. Uyarel H, Onat A, Yüksel H, et al. Türk halkında kronik atrial fibrilasyon 

insidansı, prevalansı ve mortalitesine ilişkin tahminler [Incidence, 

prevalence, and mortality estimates for chronic atrial fibrillation in 

Turkish adults]. Turk Kardiyoloji Dern Ars. 2008;36(4):214-22. PMID: 

18765964.

3. Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for the 

management of atrial fibrillation developed in collaboration with 

EACTS. Eur Heart J. 2016;37(38):2893-962. PMID: 27567408; doi: 10.1093/

eurheartj/ehw210.

4. Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition of 

myocardial infarction. Eur Heart J. 2012;33(20):2551-67. PMID: 22922414; 

doi: 10.1093/eurheartj/ehs184.

5. The Task Force on the management of ST-segment elevation acute 

myocardial infarction of the European Society of Cardiology (ESC) 

Steg PG, James SK, et al. ESC Guidelines for the management of acute 

myocardial infarction in patients presenting with ST-segment elevation. 

Eur Heart J. 2012;33(20):2569-619. PMID: 22922416; doi: 10.1093/

eurheartj/ehs215.

6. Folland ED, Parisi AF. Noninvasive evaluation of left ventricular function: 

the ejection fraction. Compr Ther. 1979;5(7):47-54. PMID: 477284.

7. Youden WJ. Index for rating diagnostic tests. Cancer 1950;3:32e35. 

PMID: 15405679.



ORIGINAL ARTICLE | Aksoy F, Baş HA, Bağcı A, Oskay T

254     Sao Paulo Med J. 2019; 137(3):248-54

8. Kudaiberdieva G, Gorenek B. Post PCI atrial fibrillation. Acute Card Care. 

2007;9(2):69-76. PMID: 17573579; doi: 10.1080/17482940600990285.

9. Tateyama S, Higuma T, Endo T, et al. Prognostic impact of atrial fibrillation 

in patients with acute myocardial infarction. Journal of Arrhythmia. 

2014;30(6):460-5. doi: 10.1016/j.joa.2013.12.006.

10. Mehta RH, Dabbous OH, Granger CB, et al. Comparison of outcomes 

of patients with acute coronary syndromes with and without atrial 

fibrillation. Am J Cardiol. 2003;92(9):1031-6. PMID: 14583352; doi: 

10.1016/j.amjcard.2003.06.001.

11. Al-Khatib SM, Pieper KS, Lee KL, et al. Atrial fibrillation and mortality 

among patients with acute coronary syndromes without ST-segment 

elevation: results from the PURSUIT trial. Am J Cardiol. 2001;88(1): A7, 

76-9. PMID: 11423065; doi: 10.1016/S0002-9149(01)01593-4.

12. Jabre P, Jouven X, Adnet F, et al. Atrial fibrillation and death after myocardial 

infarction: a community study. Circulation. 2011;123(19):2094-100. PMID: 

21536994; doi: 10.1161/CIRCULATIONAHA.110.990192.

13. Ozaydin M, Turker Y, Erdogan D, et al. The association between previous 

statin use and development of atrial fibrillation in patients presenting 

with acute coronary syndrome. Int J Cardiol. 2010;141(2):147-50. PMID: 

1910600; doi: 10.1016/j.ijcard.2008.11.172.

14. Yin L, Ling X, Zhang Y, et al. CHADS2 and CHA2DS2-VASc scoring systems 

for predicting atrial fibrillation following cardiac valve surgery. PloS One. 

2015;10(4):e0123858. PMID: 25849563; doi: 10.1371/journal.pone.0123858.

15. Barkas F, Elisaf M, Korantzopoulos P, Tsiara S, Liberopoulos E. The CHADS2 

and CHA2DS2-VASc scores predict atrial fibrillation in dyslipidemic 

individuals: role of incorporating low high-density lipoprotein 

cholesterol levels. Int J Cardiol. 2017;241:194-9. PMID: 28442233; doi: 

10.1016/j.ijcard.2017.04.062.

16. Tousoulis D, Antoniades C, Stefanadis C. Assessing inflammatory status 

in cardiovascular disease. Heart. 2007;93(8):1001-7. PMID: 17639118; 

doi: 0.1136/hrt.2006.088211.

17. Ozaydin M. Atrial fibrillation and inflammation. World J Cardiol. 

2010;2(8):243-50. PMID: 21160591; doi: 10.4330/wjc.v2.i8.243.

18. Harada M, Van Wagoner DR, Nattel S. Role of inflammation in atrial 

fibrillation pathophysiology and management. Circ J. 2015;79(3):495-

502. PMID: 25746525; doi: 10.1253/circj.CJ-15-0138.

19. Bas HA, Aksoy F, Icli A, et al. The association of plasma oxidative status 

and inflammation with the development of atrial fibrillation in patients 

presenting with ST elevation myocardial infarction. Scan J of Clin Lab Invest. 

2017;77(2):77-82. PMID: 27905214; doi: 10.1080/00365513.2016.1244857.

20. Vaziri SM, Larson MG, Benjamin EJ, Levy D. Echocardiographic predictors 

of nonrheumatic atrial fibrillation. The Framingham Heart Study. 

Circulation. 1994;89(2):724-30. PMID: 8313561.

21. Asanin M, Perunicic J, Mrdovic I, et al. Prognostic significance of 

new atrial fibrillation and its relation to heart failure following acute 

myocardial infarction. Eur J Heart Fail. 2005;7(4):671-6. PMID: 15921810; 

doi: 10.1016/j.ejheart.2004.07.018.

22. Arslan A, Ozaydin M, Aksoy F, et al. Association between the use of 

renin-angiotensin system blockers and development of in-hospital 

atrial fibrillation in patients with ST-segment elevation myocardial 

infarction. Medicina (Kaunas). 2016;52(2):104-9. PMID: 27170483; doi: 

10.1016/j.medici.2016.02.006.

23. Ogunsua AA, Shaikh AY, Ahmed M, McManus DD. Atrial fibrillation and 

hypertension: mechanistic, epidemiologic, and treatment parallels. 

Methodist DeBakey Cardiovasc J. 2015;11(4):228. PMID: 27057292; doi: 

10.14797/mdcj-11-4-228.

24. Pizzetti F, Turazza F, Franzosi M, et al. Incidence and prognostic 

significance of atrial fibrillation in acute myocardial infarction: the 

GISSI-3 data. Heart. 2001;86(5):527-32. PMID: 11602545.

25. Eldar M, Canetti M, Rotstein Z, et al. Significance of paroxysmal 

atrial fibrillation complicating acute myocardial infarction in the 

thrombolytic era. SPRINT and Thrombolytic Survey Groups. Circulation. 

1998;97(10):965-70. PMID: 9529264.

26. Pedersen OD, Abildstrøm SZ, Ottesen MM, et al. Increased risk of 

sudden and non-sudden cardiovascular death in patients with atrial 

fibrillation/flutter following acute myocardial infarction. Eur Heart J. 

2005;27(3):290-5. PMID: 16267070; doi: 10.1093/eurheartj/ehi629.

Acknowledgements: The authors would like to thank Hikmet Orhan, 

PhD, for providing additional data relating to the statistical analysis; and 

Sreeparna Banerjee, for checking the English language

Sources of funding: None

Conflict of interest: None

Date of first submission: October 11, 2018

Last received: December 15, 2018

Accepted: March 14, 2019

Address for correspondence: 

Fatih Aksoy 

Süleyman Demirel Universitesi Tip Fakultesi 

Çünür Mahallesi, Süleyman Demirel Cd. PK: 32200, Merkez, Isparta, Turkey 

Tel. +90505 2313661 

Fax. +90 2462324510 

E-mail: dr.aksoy@hotmail.com

© 2019 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.


	_GoBack

