1
DOI: 10.5152/eurasianjmed.2019.18342
Manuscript Type: Original Article

Title: The Novel CHA2DS2-VASC-FSH Score is Predictive of Severe Coronary Artery Disease on
Coronary Angiography in Patients with Atrial Fibrillation and Unstable Symptoms

Authors: Orçun Çiftci1, Kerem Can Yılmaz1, Emir Karaçağlar1, Mustafa Yılmaz 2, Bülent Özin1, İ.
Haldun Müderrisoğlu1
Institutions: 1Başkent University Faculty of Medicine, Department of Cardiology, Ankara
Hospital,
Ankara, Turkey
2 Başkent University Faculty of Medicine, Department of Cardiology, Adana Hospital, Adana,
Turkey
Correspondence to: Orçun Çiftci
You may cite this article as: Çiftçi O, Yılmaz KC, Karaçağlar E, Yılmaz M, Özin B, Müderrisoğlu İH.
The Novel CHA2DS2-VASC-FSH Score is Predictive of Severe Coronary Artery Disease on
Coronary Angiography in Patients with Atrial Fibrillation and Unstable Symptoms. Eurasian J
Med 2019; DOI: 10.5152/eurasianjmed.2019.18342.

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Çiftçi O,
Yılmaz KC, Karaçağlar E, Yılmaz M, Özin B, Müderrisoğlu İH. The Novel CHA2DS2-VASC-FSH
Score is Predictive of Severe Coronary Artery Disease on Coronary Angiography in Patients with
Atrial Fibrillation and Unstable Symptoms. Eurasian J Med 2019; DOI:
10.5152/eurasianjmed.2019.18342. ©Copyright 2019 by Atatürk University School of Medicine
- Available online at www.eajm.org

2

Introduction
Atrial fibrillation (AF), is a common cause of emergency department admission,
particularly when associated with a rapid ventricular response [1]. AF may create
myocardial ischemia or injury in the case of underlying severe CAD, but it may also
mimic cardiac ischemia or infarction through elevated cardiac biomarkers and ECG
changes indicative of ischemia in the absence of underlying severe or unstable coronary
artery disease (CAD) [2]. Thus, there is a need for reliable predictors of severe or unstable
CAD as the cause of signs and symptoms of patients with atrial fibrillation and unstable
symptoms. It has been reported that CHADS2 and CHA2DS2-VASc scores, which were
originally developed for risk prediction of stroke and death [3-6]. could predict severe
CAD in various clinical settings [7-9]. Recently, the CHA2DS2-VASc-FSH score was
formulated, which includes hyperlipidaemia, smoking, and family history for CAD in
addition to the original CHA2DS2-VASc score and substitutes male gender for female
gender. Hence, by incorporating the majority of risk factors for CAD, this newly
developed score provides a comprehensive risk assessment for CAD [9]. The aim of this
study was to determine the prevalence of severe CAD and the predictive ability of the
newly developed CHA2DS2-VASc-FSH score for the prediction of severe CAD in
comparison of conventional risk scores developed for AF as well as other demographic,
clinical, electrocardiographic, and biochemical parameters in patients with AF and
unstable symptoms.
Materials and Methods
This study was approved by XXXXX University Institutional Review Board (Project
No:KA17/104) and supported by XXXXX University Research Fund. We retrospectively
analysed the medical records of 72 patients older than 18 years who presented to the
emergency department of XXXXX Universtiy Faculty of Medicine Hospital between
April 2011 and January 2016. All study subjects presented with symptomatic AF and a
unstable clinical symptoms suggestive of cardiac ischemia, including chest pain or one or
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more of its equivalents, including resting dyspnea, palpitations, altered consciousness,
syncope, diaphoresis, agitation, decompensated heart failure or pulmonary edema, and all
of them underwent invasive coronary angiography in the index hospitalization.
AF was classified into the categories of new-onset, paroxysmal, persistent, and permanent
AF categories that were determined according to the 2014 American College of
Cardiology/American Heart Association/Heart Rhythm Society (AHA/ACC/HRS) task
force on practice guidelines, and the 2010 European Society of Cardiology (ESC)
Guidelines [10,11]. Rapid ventricular response was defined as resting heart rate of greater
than 100/min during AF at rest. Severe chronic renal disease referred to severely (GFR ≤
30 ml/min) or very severely (GFR ≤ 15 ml/min and/or receiving renal replacement
therapy) reduced renal function (stage 4 and 5 chronic kidney disease, respectively).
Previous coronary artery disease was defined as invasively or non-invasively detected
coronary luminal irregularities, plaques, or insignificant narrowings (≤50%) previously
treated medically, and also significant (≥50%) lesions previously treated with either
medical therapy, percutaneous coronary intervention, or coronary bypass surgery. Family
history for coronary artery disease was defined as having a first degree relative having
CAD before the age of 65 for women and 55 for men. History of smoking included past
or current smoking. History of heart failure included past or current signs and symptoms
of heart failure with both low (<40%) and preserved ejection fraction (≥40%) and/or other
objective evidence of cardiac dysfunction. Hypertension was defined as ongoing therapy
for hypertension, systolic blood pressure (SBP) of ≥ 140mmHg or diastolic blood pressure
(DBP) of ≥ 90mmHg; diabetes mellitus was defined as a fasting blood glucose level >
126 mg/dL or blood glucose ≥ 200 mg/dL or using antidiabetic drugs; hyperlipidemia was
defined as hypercholesterolemia (serum TC > 5.72 mmol/L), high levels of LDL-c (> 3.1
mmol/L), low levels of HDL-c (< 0.9 mmol/L), hypertriglyceridemia (serum TG > 1.70
mmol/L), or taking antihyperlipidemic medications. History of ischemic cerebrovascular
accident was defined as having a history of ischemic transient ischemic attack or ischemic
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cerebral stroke. Previous non-cerebral embolic events were defined as thromboembolic
events to any organ other than the brain.
Cardiac biomarkers of injury, namely mass CK-MB and troponin I (cTnI), were measured
both at admission and at 3 hours of follow-up. cTnI testing was performed with Architect
STAT troponin I analyzer (Abbott Diagnostics) with 99th percentile cut-off value of 0.01
μg/L. Numerical troponin I values and binary (present-absent) troponin I positivity were
recorded at admission and at follow-up. Troponin positivity referred to a troponin I
measurement above the upper reference limit (URL). A delta troponin I change between
the admission and follow-up troponin I values was recorded for every patient and defined
by either as a 50% increase in the follow-up troponin I value compared to the admission
value when the latter was below the upper reference limit (URL), provided that either of
the measurements was above the URL; or a 20% increase in the follow-up troponin I
value when the admission value was above URL [12]. Renal function tests, electrolytes,
and complete blood count parameters including leucocyte count, neutrophil count,
lymphocyte count, red cell distribution width (RDW), hemoglobin level, platelet count,
platelet/lymphocyte ratio (PLR), and neutrophil/lymphocyte ratio (NLR) were also
measured.
Electrocardiographic changes suggestive of myocardial ischemia or injury were analyzed
from 12-lead ECG recordings made at admission and 3-6 hour later, and were defined as
≥ 1.0 mm horizontal or downsloping ST segment depression 0.08 seconds after the J
point, symmetrical T inversion in at least 2 contagious precordial leads excluding V1 and
V2, newly developed pathological Q waves defined as initial negative waves at least 0.04
sec in duration and 0.1 mv or > ¼ of the proceding R wave in size, or newly developed
loss of R wave progression across the precordial leads. Echocardiographic examinations
were performed using Vivid 7 Vingmed echocardiography device (Horten, Norway).
Echocardiographic left ventricular ejection fraction (LVEF) was determined by the
Modified Simpson’s method and systolic wall motion abnormality for each left
ventricular segment was assessed by 2-D echocardiography. Left ventricular hypertrophy
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was defined as interventricular septal and/or posterior left ventricular wall thicknesses
exceeding 11 mm.
All patients in this study underwent invasive coronary angiography at consulting
physician’s discretion, on the basis of signs of symptoms suggesting acute cardiac
ischemia or infarction. A significant coronary lesion was defined as luminal narrowing of
≥50% in any major epicardial vessel or one of its branches. In patients with previous PCI,
significant coronary lesions were defined as significant stent restenosis (≥50%) in
previously stented vessels or de novo significant luminal narrowing (≥50%) in previously
untreated vessels. In patients who underwent a prior coronary bypass grafting operation,
severe coronary artery disease was defined as significant de novo lesions in bypass grafts
supplying one or more epicardial vessels, in non-bypassed coronary vessels, or in native
vessels at sites distal to the insertion sites of bypass grafts. A non-significant coronary
lesion was defined as luminal irregularities or plaques, or non-severe coronary lesions not
exceeding 50%. The study population was classified into two groups depending on
coronary angiography on invasive coronary angiography, and the two groups were
compared with respect to the CHADS2, CHA2DS2-VASc, and CHA2DS2-VASc-FSH
scores as well as demographic, clinical, electrocardiographic, echocardiographic, and
laboratory results.
The CHADS2 score was the sum of 1 point each for heart failure (HF), HT, age ≥ 75
years, and DM and 2 points for prior stroke or transient ischemic attack. The CHA2DS2VASc score was calculated by assigning 1 point each for CHF, HT, age 65–74 years, DM,
vascular disease, and female gender and 2 points each for prior stroke or TIA and age ≥
75 years. The newly formulated CHA2DS2-VASc-FSH score consists of CHF, HT, age ≥
75 years (double score), DM, previous stroke/TIA (double score), vascular disease, age
65–74 years, sex category (male sex), hyperlipidaemia, smoking, and family history of
CAD.
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The exclusion criteria included asymptomatic AF cases, cardiovascular arrest or asystole,
any wide complex tachyarrhyhtmia presumed or suspected to be of ventricular origin,
presistent

(>

20

minutes)

ST

segment

elevation;

electrical

cardioversion

(pharmacological and spontaneous cardioversion were permissible) or chest
compressions causing troponin I elevation; and recent history of myocardial infarction in
the last 15 days. All study data were accessed via XXXXX University Hospital’s
automation system.
Statistical Analysis
Continuous study data were presented as mean ±standard deviation or median (minimummaximum) depending on the normality of their distribution assessed by KolmogorovSmirnov test. Categoric variables were presented as number and percentage. The
difference between the groups with respect to continuous variables was tested with the
Student’s t test or Mann Whitney-U test, with the former being used for normally
distributed variables and the latter for non-normally distributed ones. The difference with
regard to categoric variables was tested using the Chi-squared test. Two separate
univariate analyses were then performed to determine the correlation between examined
study parameters and severe CAD and unstable CAD on coronary angiography. A binary
logistic regression analysis was performed to determine the significant independent
predictors of severe coronary artery disease on coronary angiography.
Results: The overall study population consisted of 72 patients with a mean age of 65.7
±11.2 years, of whom 43 were male and 29 were female. Thirty-five (48.6%) patients had
new-onset AF; 13 (18.1%) patients had paroxysmal AF; 4 (5.6%) had persistent AF; and
20 (27.8%) had permanent AF. Twenty-six (36.1%) patients had a history of coronary
artery disease, with 6 (8.3%) having a history of stent implantation, 7(9.7%) having a
history of CABG operation, and 2 (2.8%) having a history of both stent implantation and
CABG operation. Fifty-two (72.2%) patients presented with chest pain, of whom 46
(63.9%) had typical chest pain (Table 1).
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A total of 30 (41.7%) patients had admission troponin I positivity; 44 (61.1%) had followup troponin I positivity, 50 (69.4%) patients had overall troponin I positivity, and 38
(52.8%) patients had a clinically significant delta troponin I change.
Thirty-seven (51.4%) patients were not found to have severe coronary lesions. A total of
35 (48.6%) patients had severe single- or multi-vessel coronary artery disease on coronary
angiography. Twenty-four (68.6%) patients with severe coronary lesions underwent
coronary intervention. A total of 24 (33.3%) patients underwent coronary intervention.
Among these, 7 (29.2%) underwent coronary artery bypass grafting 17 (70.8%)
underwent percutaenous coronary intervention and stenting (Table 2).
The comparison of the two groups with and without severe CAD revealed that the
significant CAD group had significantly greater rates of hypertension, diabetes mellitus,
CAD, CVA, severe renal disease, chest pain as the presenting symptom, and unstable
lesions (p<0.05 for all comparisons); significantly greater CHA2DS2-VASc (p<0.01) and
CHA2DS2-VASc-FSH scores (p<0.05), and significantly greater RDW and creatinine
levels (p<0.05 for both). The two groups did not significantly differ with respect to
cardiac biomarker levels, any troponin I positivity, ischemic ECG changes,
echocardiographic wall motion abnormalities or left ventrciular hypertrophy (Table 3).
On univariate analysis, the rate of severe CAD was significantly correlated to
CHA2DS2VASc score (p<0.05), CHA2DS2VASc-FSH score (p<0.05), hypertension
(p<0.05), coronary artery disease (CAD) ( p<0.05), chronic severe renal disease (p<005),
chest pain as the presenting symptom (p<0.01), creatinine (p<0.01), and RDW (p<0.01).
Binary logistic regression analysis revealed that the CHA2DS2VASC-FSH score
(OR=1.80 (95% CI 1.24-2.61; p<0.05) and severe chronic renal disease (OR=7.96 (95%
CI 1.46-43.51; p<0.05) were the only significant predictors of severe coronary artery
disease (Table 4). Among the three CAD prediction scores, the CHADS2 score had an
area under the curve (AUC) of 0.689 (0.567-0.811), the CHA2DS2VASc score had an
AUC of 0.690 (0.568-0.813), and the CHA2DS2VASc-FSH score an AUC of 0.703
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(0.582-0.825) A CHA2DS2VASc-FSH score of 3 or greater had a sensitivity of 77.1%
and a specificity of 56.8% for predicting severe CAD (Figure 1).
The same correlation analyses were performed for patients with new-onset and
paroxysmal AF (n=48). In univariate analysis, severe coronary lesions were correlated to
CHA2DS2VASc score (p<0.05), CHA2DS2VASc-FSH score (p<0.05), left ventricular
hypertrophy (p<0.05), history of coronary artery disease (p<0.05), chronic severe renal
disease (p<0.05), HT (p<0.05), creatinine (p<0.05), and chest pain as the chief presenting
symptom (p<0.05). On binary logistic regression analysis the CHA2DS2VASC-FSH score
(OR=3.03 (95% CI 1.19-7.63); p<0.05) remained the only significant predictor of severe
coronary artery disease (Table 4). Among the three scores, the CHADS2 score had an
AUC of 0.670 (0.514-0.827); CHA2DS2VASc score had an AUC of 0.671 (0.516-0.826),
and the CHA2DS2VASc-FSH score had an AUC of 0.679 (0.517-0.842). A
CHA2DS2VASc-FSH score of greater than 3 had a sensitivity of 80% and a specificity of
60.9% for predicting severe CAD (Figure 2).
Discussion
Atrial fibrillation (AF) may complicate an acute coronary syndrome [13,14] or it may
also cause myocardial injury or infarction by creating myocardial supply-demand
mismatch (type 2 myocardial ischemia), particularly when associated with rapid
ventricular response, or by coronary embolism [15,16]. Unfortunately, AF may also be
associated with electrocardiographic ST-T changes and troponin positivity mimicking
myocardial ischemia and injury in the absence of severe CAD [2]. It is often difficult to
discern AF-induced pseudo-infarction/ischemia patterns from type 2 myocardial ischemia
resulting from underlying severe CAD, or a true acute coronary syndrome plus AF.
Among patients with AF and unstable signs and symptoms, clinicians should determine
the pretest probability of underlying severe or unstable CAD in order to make decisions
about hospitalization and invasive coronary angiography.
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So far, only a few studies have studied the prevalence and predictors of severe CAD in
patients with AF and unstable symptoms and found prevalences ranging from 18.2% to
32.5% [17,18]. Androulakis A et al [17] reported that there was no significant correlation
between ischemic ECG changes and underlying occult CAD in patients with atrial
fibrillation paroxysms. Alghamry et al [18] found that dyspnea, ST depression and history
of coronary artery disease predicted significant CAD in patients hospitalized for AF but
concludedthat troponin elevation was common among these patients and was not a
reliable predictor for underlying severe coronary lesions. Our study revealed that among
patients with AF and unstable symptoms the prevalence of severe CAD was 48.6%, and
it revealed that neither cardiac biomarkers nor ischemic electrocardiographic changes
were able to predict underlying severe CAD. On the other hand, CHA2DS2VASc-FSH
score and severe chronic renal disease emerged as significant independent predictors of
severe CAD. Our results suggest that among patients presenting with AF and unstable
symptoms, severe CAD can be independently predicted by the CHA2DS2VASc-FSH
score irrespective of the type of AF, so that a score of 3 or greater had a relatively fair
sensitivity and a moderate specificity for severe CAD. Whereas CHA2DS2-VASc score
is originally designed to assess the risk of ischemic stroke and other thromboembolic
events in AF [10], it gives an overall estimate of overall atherosclerotic burden on patients
with AF since it incorporates many, albeit not all, risk factors for CAD. According to the
Framingham study, AF and severe CAD share similar risk factors [19]. Given the
multitude of common risk factors for both stroke and CAD, it has been suggested that
CHA2DS2-VASc may provide aprognostic information in CHD without known AF [20].
In support of this view, the CHA2DS2-VASc score has been used for determining CAD
severity in various populations other than in AF setting. Cetin et al [7] reported that
CHADS2, CHA2DS2-VASc, and especially CHA2DS2-VASc-HS scores could

be

considered predictive of the risk of severe CAD determined by the Gensini score among
patients undergoing diagnostic coronary angiography who were in sinus rhythm. In a
similar study, Modi et al [9] reported that in 2976 consecutive patients, who were in sinus
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rhythm and underwent coronary angiography, CHADS2, CHA2DS2-VASc, and
especially CHA2DS2-VASc-HS and CHA2DS2-VASc-HSF scores were predictive of
the risk of severe CAD . Hioki et al [20] reported that the CHA2DS2-VASc score was able
to predict MACE at 1 year in patients undergoing percutaneous coronary intervention
who were in sinus rhythm. Subsequently, a number of previous studies used the
modifications of the original CHA2DS2-VASc for predicting the CAD severity in various
settings. Çetin M et al [7] reported that the CHA2DS2VASc-HS score, which added
hyperlipidemia and smoking to the original score, was significantly better at predicting
severe CAD, assessed by the Gensini score and the number of diseased vessels, than the
original CHADS2 and CHA2DS2-VASc scores in 407 consecutive patients undergoing
coronary angiography. Uysal et al [21] used the CHA2DS2VASc- FSH score in patients
with ST elevation myocardial infarction. The authors reported that the score was
significantly correlated to atherosclerosis severity assessed by the SYNTAX score. Our
study is noteworthy because it is the first to use the CHA2DS2VASc- FSH score in a
population having AF and unstable signs and symptoms suggesting CAD. We used the
newly developed CHA2DS2VASc-FSH score instead of the CHA2DS2-VASc score
because the former incorporates a greater number of risk factors for CAD and thus
provides a greater clue about the underlying CAD than the traditional CHA2DS2-VASc
score. Supporting this idea, the CHA2DS2-VASc score was correlated to severe CAD in
univariate analysis but it did not independently predict severe CAD in multivariate
analysis whereas the CHA2DS2VASc-FSH score did. The CHA2DS2VASc-FSH score
was comparably predictive of significant coronary artery disease in early-stage AF types
such as new-onset and paroxysmal AF, and the older AF types such as persistent and
permanent AF. This suggests that it is the combination of risk factors and thus a greater
CAD burden, but not the age of AF, that plays a role in development of CAD, and the
CHA2DS2VASc-FSH score is equally predictive of severe underlying CAD in the overall
AF population with unstable symptoms. It should also be noted that CHA2DS2VAScFSH score helps provide the risk stratification not just in AF, but in all cases of ischemic
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heart disease, and it can be used in all of ischemic heart disease for prognostication.
Therefore its role as a prognostic sign should be further studied.
This study has some limitations. First, it was a retrospective analysis and therefore is
limited by the inherent limitations of its design. Hence, it involved only AF patients who
underwent coronary angiography, and therefore the prevalence and the significant
predictors of CAD remained unclear in the overall AF population including the
conservatively managed ones. Furthermore, we lacked information about in-hospital or
30-day mortality and thus could not ascertain the prognostic value of CHA2DS2VAScFSH score or delta troponin I change beyond coronary lesion characteristics. There is also
a need for the validation of the CHA2DS2VASc-FSH in other AF settings, such as in
outpatients, postoperative period, and ST elevation myocardial infarction.
In conclusion, in patients with AF and unstable symptoms warranting further
management, the newly defined CHA2DS2VASc-FSH score can successfully predict
severe CAD on coronary angiography. In clinical settings where clinical doubt exists
whether symptoms are caused by severe CAD, or when severe CAD should be excluded
for other purposes, a CHA2DS2VASc-FSH score of at least 3 can be used to make a
decision to proceed with invasive coronary angiography. In the future the
CHA2DS2VASc-FSH score can be incorporated with other biochemical and
echocardiographic predictors of atherosclerosis in patients with AF.
Conflict of Interest: The authors declare no conflict of interest.

References:
1.

Chenoweth J, Diercks DB. Management of atrial fibrillation in the acute setting.
Curr Opin Crit Care. 2012;18:333-40.

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Çiftçi O,
Yılmaz KC, Karaçağlar E, Yılmaz M, Özin B, Müderrisoğlu İH. The Novel CHA2DS2-VASC-FSH
Score is Predictive of Severe Coronary Artery Disease on Coronary Angiography in Patients with
Atrial Fibrillation and Unstable Symptoms. Eurasian J Med 2019; DOI:
10.5152/eurasianjmed.2019.18342. ©Copyright 2019 by Atatürk University School of Medicine
- Available online at www.eajm.org

12

2.

Tanindi A, Cemri M. Troponin elevation in conditions other than acute coronary
syndromes. Vasc Health Risk Manag. 2011;7:597–603. (PMID:22102783).

3.

Henriksson KM, Farahmand B, Johansson S, Asberg S, Terént A, Edvardsson N.
Survival after stroke — the impact of CHADS2 score and atrial fibrillation. Int J
Cardiol, 2010;141:18–23.

4.

Biancari F, Asim Mahar MA, Kangasniemi OP. CHADS(2) and CHA(2)DS(2)VASc scores for prediction of immediate and late stroke after coronary artery
bypass graft surgery. J Stroke Cerebrovasc Dis. 2013;22:1304–1311.

5.

Welles CC, Whooley MA, Na B, Ganz P, Schiller NB, Turakhia MP. The
CHADS2 score predicts ischemic stroke in the absence of atrial fibrillation among
subjects with coronary heart disease: data from the Heart and Soul Study. Am
Heart J. 2011;162:555–561.

6.

Poci D, Hartford M, Karlsson T, Herlitz J, Edvardsson N, Caidahl K. Role of the
CHADS2 score in acute coronary syndromes: risk of subsequent death or stroke
in patients with and without atrial fibrillation. Chest. 2012;141:1431–1440.

7.

Cetin M, Cakici M, Zencir C, Tasolar H, Baysal E, Balli M, Aktürk E. Prediction
of coronary artery disease severity using CHADS2 and CHA2DS2-VASc scores
and a newly defined CHA2DS2-VASc-HS score. Am J Cardiol. 2014;113:950-6.

8.

Lu DY, Huang CC, Huang PH, Chen JW, Chen TJ, Lin SJ, Chan WL, Lee CY,
Leu HB. Usefulness of the CHADS2 Score for Prognostic Stratification in Patients
With Coronary Artery Disease Having Coronary Artery Bypass Grafting. Am J
Cardiol. 2017;119:839-844.

9.

Modi R, Patted SV, Halkati PC, Porwal S, Ambar S, Mr P. Metgudmath V, Sattur
A. et al. CHA2DS2-VASc HSF score New predictor of severity of coronary artery
disease in 2976 patients. Int J Cardiol 2017;228:1002-1006.

10. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC Jr, Conti
JB, Ellinor PT, Ezekowitz MD, Field ME, et al. American College of
Cardiology/American Heart Association Task Force on Practice Guidelines. 2014
This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Çiftçi O,
Yılmaz KC, Karaçağlar E, Yılmaz M, Özin B, Müderrisoğlu İH. The Novel CHA2DS2-VASC-FSH
Score is Predictive of Severe Coronary Artery Disease on Coronary Angiography in Patients with
Atrial Fibrillation and Unstable Symptoms. Eurasian J Med 2019; DOI:
10.5152/eurasianjmed.2019.18342. ©Copyright 2019 by Atatürk University School of Medicine
- Available online at www.eajm.org

13

AHA/ACC/HRS guideline for the management of patients with atrial fibrillation:
a report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol
2014;64:e1-76.
11. Camm AJ, Kirchhof P, Lip GY, Schotten U, Savelieva I, Ernst S, Van Gelder IC,
Al-Attar N, Hindricks G., Prendergast B, et al; ESC Committee for Practice
Guidelines. Guidelines for the management of atrial fibrillation: the Task Force
for the Management of Atrial Fibrillation of the European Society of Cardiology
(ESC). European Heart Rhythm Association; European Association for CardioThoracic Surgery. Europace 2010;12:1360-420.
12. Thygesen K, Mair J, Giannitsis E, Mueller C, Lindahl B, Blankenberg S, Huber
K, Plebani M, Biasucci LM, Tubaro M, et al. How to use high-sensitivity cardiac
troponins in acute cardiac care. Eur Heart J 2012;33:2252-2257.
13. Schmitt J. Atrial fibrillation in acute myocardial infarction: a systematic review
of the incidence, clinical features and prognostic implications. EurHeart J
2009;30:1038–1045.
14. Crenshaw BS, Ward SR, Granger CB, Stebbins AL, Topol EJ, Califf RM. Atrial
fibrillation in the setting of acute myocardial infarction: the GUSTO-I experience.
Global Utilization of Streptokinase and TPA for Occluded Coronary Arteries. J
Am Coll Cardiol1997;30:406–413.
15. Sandoval Y, Smith SW, Thordsen SE, Apple FS. Supply/demand

type

2

myocardial infarction: should we be paying more attention? J Am Coll
Cardiol 2014;63:2079–2087..
16. Kolodgie FD, Virmani R, Finn AV, Romero ME. Embolic myocardial infarction
as a consequence of atrial fibrillation: a prevailing disease of the
future. Circulation 2015;132:223–226.
17. Androulakis A,

Aznaouridis KA, Aggeli CJ, Roussakis GN, Michaelides

AP, Kartalis AN, Stougiannos PN, Dilaveris PE, Misovoulos PI, Stefanadis CI,
This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Çiftçi O,
Yılmaz KC, Karaçağlar E, Yılmaz M, Özin B, Müderrisoğlu İH. The Novel CHA2DS2-VASC-FSH
Score is Predictive of Severe Coronary Artery Disease on Coronary Angiography in Patients with
Atrial Fibrillation and Unstable Symptoms. Eurasian J Med 2019; DOI:
10.5152/eurasianjmed.2019.18342. ©Copyright 2019 by Atatürk University School of Medicine
- Available online at www.eajm.org

14

et al. Transient ST-segment depression during paroxysms of atrial fibrillation in
otherwise normal individuals: relation with underlying coronary artery disease. J.
Am. Coll. Cardiol 2007;50:1909–1911.
18. Alghamry A, Hanna J, Pelecanos A, Kyranis S, Khelgi V, O’Rourke
Patients, Carroll O, Oxenford C, Rangaswamaiah S, Tan C. Predictors of
significant coronary artery disease in atrial fibrillation: Are cardiac troponins a
useful measure. Int J Cardiol 2016;223: 744-749.
19. Benjamin E.J, Levy D, Vaziri SM, D'Agostino RB, Belanger AJ, Wolf PA.
Independent risk factors for atrial fibrillation in a population based cohort. The
Framingham Heart Study. JAMA 1994;271:840–844.
20. Hioki H, Miura T, Miyashita Y, Motoki H, Shimada K, Kobayashi Measurement,
Nakajima H, Kimura H, Mawatari E, Akanuma H, et al. Risk stratification using
the CHA2DS2-VASc score in patients with coronary heart disease undergoing
percutaneous coronary intervention; sub-analysis of SHINANO registry. IJC
Heart & Vasculature 2015;7:76-81.
21. Uysal OK, Turkoglu C, Duran M, Kaya MG, Sahin DY, Gur M, Caylı M.
Predictive value of newly defined CHA2DS2-VASc-HSF score for severity of
coronary artery disease in ST segment elevation myocardial infarction. Kardiol
Pol 2016;74:954-60.

Table 1. Demographic, Clinical, Angiographic characteristics of the study group
Characteristic
Sex (male)
Age (years)

N(%)
43 (59.7%)
65.7 ±11.2
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Atrial fibrillation type
New-onset
Paroxysmal
Persistent
Permanent
History of coronary artery disease
PCI (stenting)
CABG
CABG+stenting
Medically treated
Diabetes mellitus
Hypertension
Smoking
Hyperlipidemia
Severe Renal disease
Receiving Dialysis
Not on dialysis
Heart failure
Chronic obstructive pulmonary disease
Thyroid disease
History of cerebrovascular accident
History of peripheral embolism
Family history for coronary artery disease
CHA2DS2-VASc score
CHA2DS2-VASc score≥2

CHA2 DS2 -VASc-HSF score

35 (48.6%)
13 (18.1%)
4 (5.6%)
20 (27.8%)
23 (31.9%)
6 (8.3%)
7 (9.7%)
2 (2.8%)
8 (11.1%)
25 (34.7%)
48 (66.7%)
26 (36.1%)
31 (43.1%)
13 (18.1%)
6 (8.3%)
7(9.7%)
12 (16.7%)
9 (12.5%)
5 (6.9%)
7 (9.7%)
2 (2.8%)
10 (13.9 %)
3 (0-6)
55 (76.4%)
4 (0-8)

Medications used
Beta blocker
Non-dihydropyridine calcium channel blocker
Digoxin
Propafenone
Amiodarone
Warfarin Na
NOAC
Aspirin
Clopidogrel
ACE inhibitor
ARB
Dihidrooyridine calcium channel blocker
Diuretic
Insulin
Oral antidiabetics
Statins
Thyroid medication

17(23.6%)
7 (9.7%)
7 (9.7%)
2 (2.8%)
1 (1.4%)
7 (9.7%)
3 (4.2%)
21 (29.2%)
3 (4.2%)
10 (13.9%)
11 (15.3%)
6 (8.4%)
19 (26.4%)
6 (8.4%)
14 (19.4%)
6 (8.4%)
2 (2.8%)
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Table-2 Findings on coronary angiography and coronary intervention results
Coronary angiography findings
Severe coronary artery disease
Single vessel disease
Multivessel disease

35 (48.6%)
8 (22.9%)
27 (77.1%)
37 (51.4%)
14 (37.8%)
13 (35.1%)
3 (8.1%)
2 (5.4%)
1 (2.7%)
4 (5.6%)
11 (15.3%)
8 (22.9%)
2 (5.4%)
1 (2.7%)
24 (33.3%)
17 (70.8%)
7 (9.7%)

Non-severe coronary artery disease
Normal coronary arteries
Luminal irregularities
Non-significant single vessel
Non-significant multivessel
Patent stent(s)
Patent bypass graft(s)
Unstable lesions
Thrombosed lesion(s)
Dissection
Markedly slow flow
Coronary intervention
PCI
CABG
Stented vessel (or major branch(es) of)
LMCA
1 (5.9%)
LAD
4 (23.5%)
Cx
6 (35.3%)
RCA
5 (29.4%)
2-vessel coronary disease
1 (5.9%)
Bypassed vessel (or major branch(es) of)
LAD
6 (8.4%)
Cx
4 (5.6%)
RCA
4 (5.6%)
PCI: percutaneous coronary intervention, CABG: coronary artery bypass
grafting, LMCA: Left main coronary artery, LAD: Left anterior
descending artery, Cx: Circumflex artery, RCA: right coronary artery

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Çiftçi O,
Yılmaz KC, Karaçağlar E, Yılmaz M, Özin B, Müderrisoğlu İH. The Novel CHA2DS2-VASC-FSH
Score is Predictive of Severe Coronary Artery Disease on Coronary Angiography in Patients with
Atrial Fibrillation and Unstable Symptoms. Eurasian J Med 2019; DOI:
10.5152/eurasianjmed.2019.18342. ©Copyright 2019 by Atatürk University School of Medicine
- Available online at www.eajm.org

17

Table 3. Comparison of the study groups with respect to demographic,
biochemical, electrocardiographic, and echocardiographic variables
Parameter
Sex (male)
Age (years)
AF type
New-onset
Paroxysmal
Peristent
Permanent
CAD
DM
HT
Smoking
HL
CRD
Heart failure
COPD
Thyroid disease
CVA
History of peripheral embolism
CHA2DS2-VASc score
CHA2 DS2 -VASc-HSF score
Family history for CAD
Chest pain as the chief symptom
Typical angina pectoris
Unstable lesions
Admission troponin I (ng/ml)
Follow-up Troponin I (ng/ml)
Admission troponin I positivity
Follow-up troponin I positivity
Overall troponin I positivity
Delta troponin I change
Admission CK/MB (ng/ml)
Follow-up CK/MB (ng/ml)
Blood Urea Nitrogen (mg/dl)

Severe CAD (+)
(n=35)
21 (60%)
68.34 (11.74)
21 (60%)
4 (11.4%)
0 (0%)
10 (28.6%)
17 (48.6%)
18 (51.4%)
29 (82.9%)
12 (34.3%)
19 (54.3%)
12 (34.3%)
8 (22.9%)
3 (8.6%)
3 (8.6%)
6 (17.1%)
1 (2.9%)
4 (0-6)
5 (1-8)
4 (11.4%)
30 (85.7%)
26 (74.3%)
11 (31.4%)
0.91±3.08
0.42 (0-370.80)
16 (45.7%)
25 (71.4%)
22 (62.9%)
23 (65.7%)
3.62 ±3.65
7.59 ±4.55
20.66 ±7.82

Severe CAD (-)
(n=37)
22 (59.5%)
63.3 (10.3)
14 (37.8%)
9 (24.3%)
4 (10.8%)
10 (27.0%)
7 (18.9%)
7 (18.9%)
19 (51.3%)
14 (37.1%)
12 (32.4%)
1 (2.7%)
4 (10.8%)
7 (18.9%)
2 (5.4%)
1 (2.7%)
0 (0%)
2 (0-5)
3 (0-7)
6 (16.2%)
22 (59.5%)
20 (54.1%)
0 (0%)
1.57 ±4.64
0.06 (0-119.31)
14 (37.8%)
19 (51.4%)
20 (54.1%)
15 (40.5%)
3.33 ±4.17
5.33 ±11.49
21.14 ± 12.94

p
0.963
0.058

0.112

<0.05
<0.05
<0.05
0.627
0.063
<0.05
0.467
0.458
0.584
<0.05
0.782
<0.01
<0.05
0.563
<0.05
0.075
<0.01
0.491
0.428
0.567
0.166
0.099
0.078
0.759
0.150
0.855
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Creatinine (mg/dl)
Sodium (mEq/L)
Potassium (mEq/L)
Hemoglobin count (g/dl)
Leucocyte count (103/µl)
Neutrophil count (103/µl)
Platelet count (103/µl)
Lymphocyte count (103/µl)
NLR
PLR
RDW (%)
Ischemic changes on ECG
Heart rate on ECG (bpm)
WMA
LVEF (%)
LVHT

1.06 (0.61-5.31)
137.34 ±4.11
3.86 ±1.31
12.90 ±3.86
8.31 ±3.36
5.98 (2.06-38.21)
222.54 ±92.22
2.10 ±1.16
3.59 ±2.76
130.43 ±73.86
15.7 (12.0-21.7)
14 (40.0%)
106.8±29.7
19 (54.3%)
46.3 ±11.8)
25 (71.4%)

0.90 (0.66-4.45)
137.78 ±3.19
4.05 ±0.85
13.28 ±3.79
9.16 ±3.82
5.32 (3.25-19.50)
222.34 ±73.12
2.33 ±2.62
3.83 ±3.14
131.18 ±72.59
14.5(11.5-22.7)
8 (21.6%)
111.8±33.2
13 (35.1%)
49.8 ±11.9)
20 (54.1%)

<0.05
0.631
0.487
0.684
0.641
0.741
0.992
0.232
0.098
0.967
<0.05
0.095
0.088
0.232
0.229
0.192

CAD: Coronary artery disease, DM: diabetes mellitus, HT: Hypertension, HL: hyperlipidemi, CRD:
Chronic renal disease, COPD: chronic obstructive pulmonary disease, CVA: cerebrovascular accident,
NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-lymphocyte ratio, RDW: red cell distribution width,
ECG: electrocardiogram, LVEF: left ventricular ejection fraction, LVHT: left ventricular hypertrophy,
WMA: Wall motion abnormality on echocardiography

Table 4. Peredictors of severe CAD on coronary angiography in the overall AF and
new-onset AF populations
Univariate analysis ( p)

Binary logistic regression analysis with
Backward Wald method (OR (95% CI)

CHA2DS2VASC-FSH (<0.05)
CHA2DS2VASC (<0.05)
HT (<0.05)
Overall

Severe

CAD (<0.05)

CHA2DS2VASC-FSH: 1.80 (1.24-2.61)

AF

CAD

CRD (<005)

CRD: 7.96 (1.46-43.51)

Chest pain ( <0.01)
Creatinine (0 <0.01)
RDW ( <0.01)
CHA2DS2VASC-FSH ( <0.05)
CHA2DS2VASC (0<0.05)
LVHT (<0.05),
CAD ( <0.05)

CHA2DS2VASC-FSH: 3.03 (1.19-7.63)
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New-

Severe

CRD ( <0.05)

onset

CAD

HT (<0.05)

AF

Creatinine ( <0.05)
Chest pain ( <0.05)

AF: atrial fibrillation, CAD: coronary artery disease, HT: hypertension, CRD: chronic renal disease

Figure Legends:
Figure 1. ROC curves of the thromboebolic risk scores in the ğrediction of severe
coronary artery disease in the overall atrial fibrillation group.
Figure 2. ROC curves of the thromboebolic risk scores in the ğrediction of severe
coronary artery disease in the combined new-onset and paroxysmal atrial fibrillation
groups.
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