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Abstract

CHA,DS,-VASc score is used to predict risk of embolic stroke in patients with atrial fibrillation.
Various studies have shown that CHA,DS,-VASc score can be used in atrial fibrillation free
patients to predict various outcomes. Role of CHA,DS,-VASc score has been described to predict
outcomes in chronic heart failure with reduced ejection fraction, myocardial infarction, post
transcatheter aortic valve implantation, post atrial flutter ablation, and Takotsubo
cardiomyopathy. Similarly, CHA,DS,-VASc score has been used to predict severity of coronary
artery disease, no reflow phenomenon post stenting, contrast induced nephropathy and
transradial approach failure.
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CHA,DS,-VASc score is a simple easy to use tool which can be used in assessing and risk
stratifying various cardiovascular and cerebral vascular conditions in the absence of atrial
fibrillation.
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Introduction

European Society of Cardiology (ESC) and American Society of Cardiology (ASC) guidelines
recommend using CHA,DS,-VASc score in the management of atrial fibrillation to decide which
individuals can benefit from oral anticoagulation for stroke prevention [1,2]. Interestingly, many
elements of CHA,DS,-VASc score are important risk factors for various other cardiovascular
conditions besides atrial fibrillation; therefore, many studies have been done to assess the
effectiveness of CHA,DS,-VASc score in non-atrial fibrillation patients. Due to emerging and
increasing use of CHA,DS,-VASc score in patients without atrial fibrillation, there is a need for
review of literature including studies evaluating the role of CHA,DS,-VASc score in non-atrial
fibrillation patients. Our review article provides a comprehensive summary of previous research
on this important topic.

Discussion

Table 1 describes the review of studies evaluating the use of CHA,DS,-VASc score in non-atrial
fibrillation patients.

Study No. of Patients Indication for use of
CHA,DS,-VASc score

Ntaios et al. [3] 1,756 Predict long-term stroke
outcomes in non-AF patients

Koene et al. [4] 10,671 Predict long-term stroke
outcomes in non-AF patients

Mitchell et al. [5] 20,970 Predict long-term stroke
outcomes in non-AF patients

Parsons et al. [6] 1,606 Predict thromboembolic
events and overall mortality in
patients without atrial
fibrillation who have
implantable devices.

Peguero et al. [7] 3,492 Predict postoperative strokes
independent of the presence
of AF

Temizer et al. [8] 106 Risk stratification and

mortality prediction in patients
with reduced LVEF

Li et al. [9] 29,452 Predict 1-year MACCE in
patients with AMI
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Predict in-hospital and long-
term adverse clinical
outcomes in STEMI

Peng [11]

3,745

Predict MACE in the ACS
patients without AF who
underwent PCI

Kundi et al. [12]

4,373

Predict long-term prognosis in
patients with AMI

Lee et al. [13]

431

Risk stratification of hospital
admissions among patients
with cardiovascular diseases
receiving a fourth-generation
synchronous telehealth
program

Andrianto et al. [14]

210

Predict the risk of severe CAD

Modi et al. [15]

2,976

Predict the risk of severe CAD

Cetin et al [16]

407

Predict the risk of severe CAD

Ciftci et al. [17]

72

Predict the risk of severe CAD

Mirbolouk et al. [18]

396

Predict no-reflow before
primary PCl in STEMI patients

Ipek et al. [19]

2,375

Predict risk of no-reflow and in-
hospital mortality rates post
primary PCI

Chaudhary et al. [20]

300

Predict Contrast Induced
Nephropathy (CIN) in patients
with ACS undergoing PCI

Liu et al. [21]

103

Predict new-onset AF after
ablation of typical atrial flutter

Tahir et al. [22]

1,775

Predict failure of radial access
for cardiac catheterization

Orvin et al. [23]

633

Predict 1-year clinical
outcomes including death and
stroke in patients who
underwent TAVI.

Parodi et al. [24]

371

Predict cardiovascular events
and mortality at long-term
follow-up in Takotsubo
syndrome

Unal et al [25]

1371

Predict acute stent thrombosis
before PCI

Table 1: Studies evaluating role of CHA,DS,-VASc score in non-atrial fibrillation patients.
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CHA,DS,-VASc score as a predictor of stroke risk in non-atrial fibrillation
individuals

Various factors in CHA,DS,-VASc score can predict the risk of future ischemic strokes even in the
absence of atrial fibrillation. In addition to predicting stroke, CHA,DS,-VASc score also has a
prognosis value. It can predict further neurology deterioration, clinical outcome after tissue
Plasminogen Activator (tPA), and stroke-related mortality [3]. There are several studies done in
this regard. One study performed by Koene et al. analyzed the Atherosclerosis Risk In
Communities (ARIC) study data [4]. Participants with the history of atrial fibrillation,
anticoagulation, and history of stroke were excluded. Amongst 10,671 participants who did not
have atrial fibrillation but did have cardiac risk factors, 280 patients were found to have an
ischemic stroke. Most of these strokes (146) were thrombotic, 57 were embolic, and 77 were
unclassified. The study results also revealed a direct relationship between increased
CHA,DS,-VASc score and incidence of stroke. A high CHA,DS,-VASc score (>5) was associated
with increased risk of stroke to 8.9 per 1000 person-years as compared to 1.3 per 1000 person-
years in individuals who had a lower CHA,DS,-VASc score (0-1). Mitchell, along with his
colleagues, concluded that CHA,DS,-VASc score can be useful in predicting the incidence of
stroke in patients who were discharged after getting treated for the acute coronary syndrome
(ACS) [5]. Higher CHA,DS,-VASc score (>4) was associated with a higher occurrence of ischemic
stroke in individuals with ACS in the absence of atrial fibrillation [5].

In the comprehensive study done in Mayo Clinic, individuals with no atrial fibrillation on
implantable cardiac monitoring devices, CHA,DS,-VASc score still predicted mortality and
thromboembolic events [6]. The total number of thromboembolic events, along with mortality,
increased with increments of CHA,DS,-VASc score. Incidence of thromboembolism was
calculated first at 6-month, and later at 5 years. The cumulative incidence for CHA,DS,-VASc
score 0 to 2, 3to 5, and 6 to 9 at 6 months was 0.5%, 3.9% and 8.2% respectively. At 5 years,
the cumulative incidence was 1.9%, 14.1%, and 29.4% respectively. The study also showed that
an elevated CHA,DS,-VASc score was associated with an increased risk of new-onset of atrial
fibrillation. The CHA,DS,-VASc score with a range of 6-9 showed 31.7% risk of new atrial
fibrillation compared to 6.9% in individuals with a score between 0-2 [6]. Peguero et al. studied
the usefulness of the CHA,DS,-VASc score to predict postoperative stroke in patients having
cardiac surgery independent of atrial fibrillation [7]. The CHA,DS,-VASc score turned out to be an
independent predictor of postoperative stroke in the absence of atrial fibrillation (OR of 1.25;
p=0.014).

CHA,DS,-VASc score use as a prognostic tool in patients with heart failure
with reduced ejection fraction

The CHA,DS,-VASc score is useful in assessing mortality in individuals with heart failure with
reduced ejection fraction, irrespective of presence or absence of atrial fibrillation. Orkun and
colleagues, in their study, analyzed the data of a total of 106 patients with reduced ejection
fraction [8]. Multi-regression analysis showed higher CHA,DS,-VASc score was associated with
higher mortality [HR 2.15, (Cl) 95% 1.48-3.15, p3 showed increased mortality with 60%
sensitivity and specificity of 77%. The study also showed that with a one-point increase in
CHA,DS,-VASc, there was a two-fold increase in mortality.

CHA,DS,-VASc score role in predicting cardiovascular and cerebrovascular
outcomes after Acute Myocardial Infarction (AMI)

A retrospective study done by Li et al. found that CHA,DS,-VASc score >4 was an independent
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predictor of major adverse cardiovascular and cerebrovascular event in acute Myocardial
Infarction (MI) patients [9]. Data of 29,000 patients with non-fatal Ml were analyzed. Study
showed CHA,DS,-VASc score variables had a directly proportional association with an increase in
the incidence of an adverse cardiac events. Patients with a CHA,DS,-VASc score >4 were found
to have an increased incidence of recurrent Myocardial Infarction (MI). This study also
demonstrated CHA,DS,-VASc score >7 was associated with 100% mortality within 1 year after
Myocardial Infarction (MI). In addition to long-term outcomes, the CHA,DS,-VASc score can be
used to identify elevated risk individuals regarding in-hospital mortality after acute coronary
syndrome. A study done by Bozbay et al. showed that a higher score (>2) had increased
mortality (8.7% vs. 1.9%: P<0.001) [10]. Higher CHA,DS,-VASc score has been reported in
various studies to be associated with low Ejection Fraction (EF) and higher Killip class in patients
with acute Myocardial Infarction (MlI) [11,12].

Use of CHA,DS,-VASc score to prevent hospital readmission

CHA,DS,-VASc is also beneficial in identifying patients who have a higher risk of admission to the
hospital. In the study done by Lee et al.,, patients were risk-stratified according to their
CHA,DS,-VASc score. Individuals with a score greater than 4 received a telehealth program that
was beneficial in decreasing admission to the hospital (46.5% vs. 54.8%, P=0.003) [13].

CHA,DS,-VASc score utility in predicting severity of coronary artery
disease

CHA,DS,-VASc score is also valuable for predicting the severity of coronary artery disease
irrespective of atrial fibrillation status [14-17]. Various studies have shown that the patients with
elevated CHA,DS,-VASc score are associated with more severe coronary artery disease than
patients who have lower score. In one study, a CHA,DS,-VASc score of greater than 3 was able to
diagnose severe coronary artery disease with a good (77%) sensitivity and reasonable specificity
(56%) [17].

CHA,DS,-VASc role in predicting no-reflow phenomenon post percutaneous
intervention (PCI)

CHA,DS,-VASc score also can predict risk of having significant complications of PCIl. A study done
by Mirbolouk and colleagues showed that higher CHA,DS,-VASc score could anticipate
possibilities of no-reflow phenomena [18]. Another study also showed similar findings that in
patients with no-reflow phenomena, CHA,DS,-VASc score was substantially increased (OR: 1.58,
9 1.33-1,88, P<0.001) [19].

CHA,DS,-VASc role in predicting contrast-induced nephropathy post
percutaneous intervention (PCI)

CHA,DS,-VASc score is also valuable for predicting contrast-induced nephropathy in patients
undergoing PCl. A study done by Chaudhary included 300 patients who had PCl. The
CHA,DS,-VASc score of 3 was used as a cutoff to divide subjects into two groups [20]. The group
with elevated CHA,DS,-VASc score appeared to have more contrast-induced nephropathy (56.8%
vs. 4.8%; p=0.0001). The author concluded that CHA,DS,-VASc score is a simple and quick
method for predicting Contrast-Induced Nephropathy (CIN) in patients with ACS undergoing PCI
[20].
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CHA,DS,-VASc score use to assess outcomes of an atrial flutter ablation
procedure

Following atrial flutter ablation, CHA,DS,-VASc score can be helpful to predict incidence of new-
onset atrial fibrillation. According to the study done by Liu et al., individuals with CHA,DS,-VASc
score >3 carried a significant increased risk of new-onset atrial fibrillation after ablation of atrial
flutter as compared to the individuals with low CHA,DS,-VASc score of <3 (67 % vs. 18.7%, P
<0.001) [21].

CHA,DS,-VASc score use in predicting transradial approach failure

CHA,DS,-VASc score was used in one study to predict failure of successful coronary angiogram
or PCI via right radial access [22]. Radial access failure and crossover to femoral access was
highest (19.2%) in the high CHA,DS,-VASc score (>5) score group (P<0.0001). The crossover
rate reached almost 42.9% in patients with CHA,DS,-VASc score of 8. High CHA,DS,-VASCc score
was also associated with more contrast volume, radiation exposure and fluoroscopy time [22]. In
addition, vascular complications were also noted to be higher in patients who underwent
crossover to femoral access.

CHA,DS,-VASc score use in predicting clinical outcomes after
Transcatheter Aortic Valve Implantation (TAVI)

CHA,DS,-VASc score has been studied to predict clinical outcomes in patients after
Transcatheter Aortic Valve Implantation (TAVI) [23]. A study performed by Orvin et al. showed
that high CHA,DS,-VASc score was associated with increased mortality and stroke 1 year after
TAVI (p=0.012 and p=0.025, respectively). A 38% increase in the 1-year combined outcome of
mortality or stroke (p=0.022) was noted with each point increase in CHA,DS,-VASc Score.

CHA,DS,-VASc score use in predicting outcomes in Takotsubo patients

Use of CHA,DS,-VASc score to predict adverse events in Takotsubo patients was studied by
Parodi et al. [24]. The authors concluded that CHA,DS,-VASc score can be used to predict
cardiovascular events and mortality in patients with Takotsubo syndrome.

CHA,DS,-VASc score use in predicting acute stent thrombosis

One study evaluated the use of the CHA,DS,-VASc score in predicting acute stent thrombosis
before PCl in atrial fibrillation free patients [25]. The study concluded that a CHA,DS,-VASc score
of greater than 2 was an independent predictor of acute stent thrombosis.

Conclusion

Although CHA,DS,-VASc score is widely used in atrial fibrillation patients to predict embolic
stroke, several studies have demonstrated that its scope extend beyond atrial fibrillation.
CHA,DS,-VASc score is a simple easy to use tool which can be used in assessing and risk
stratifying various cardiovascular and cerebral vascular conditions in the absence of atrial
fibrillation.
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