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CHA,DS,-VASc Scores are Proportionally Associated with Left Atrial Enlargement and Serum
D-dimer Levels in Patients with Non-valvular Atrial Fibrillation
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Background: Virchow’s triad, consisting of atrial tissue damage, a hypercoaqgulable state, and Received Jun1,2016

blood stasis, has been used to explain the thrombogenic mechanisms of non-valvular atrial Revised  Jul1,2016

fibrillation (NVAF). Blood stasis is thought to be attributable to loss of left atrial systole and left Accepted Jul 5, 2016

atrial enlarggment, yvhile the hypercoagulable state is partly reﬂecteq by elevated serum D-dimer Corresponding Author:

levels. The aim of this study was to evaluate the correlation between risk factors for CHA,DS,-VASc Si-Ryung Han, MD, PhD

and left atrial enlargement/serum D-dimer levels in order to explore whether LAE with D-dimer Department of Neurology, The Catholic
elevation is one of the key factors in the thrombogenic mechanisms of atrial fibrillation. University of Korea St. Vincent's Hospital,
Methods: Consecutive patients with acute ischemic stroke due to NVAF who were 93 Jungbu-daero, Paldal-gu, Suwon
anticoagulation-naive were enrolled. All patients were evaluated for left atrial volume index 16247, Korea

(LAVI) by transthoracic echocardiography. The association between CHA,DS,-VASc scores Tel: +82-31-249-7156

and LAVI/D-dimer levels was evaluated. E-mail: srhan@catholic.ac.kr

Results: A total of 98 anticoagulation-naive patients who presented with acute ischemic

stroke due to NVAF were enrolled in this study. CHA,DS,-VASc scores were significantly Copyright © 2016 The Korean Neurocritical
correlated with left atrial volume index (r=0.325, P=0.002). There was also a significant Care Society

correlation between CHA,DS,-VASc scores and serum D-dimer levels (=0.309, P=0.006).

Conclusions: CHA,DS,-VASc scores were associated with left atrial enlargement (LAE) and increased
D-dimer levels in anticoagulation-naive patients with acute ischemic stroke due to NVAF. LAE may play a
crucial role in the link between CHA,DS,-VASc risk factors and the development of ischemic stroke, and
these hypercoagulable conditions seem to be reflected by an elevation in D-dimer levels.
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(SPSS) software package version 15.0 (SPSS Inc., Chicago, IL,
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Table 1. Demographic and clinical characteristics of anticoag-
ulation-naive patients with acute ischemic stroke due to non-
valvular AF

Characteristic Total (N=98)
Age (yr.) 72.2+9.1
Male, No. (%) 64 (65.3)
Initial NIHSS score 8.4+75
Location of stroke in left hemisphere, No. (%) 48 (49.0)
Posterior circulation infarction”, No. (%) 6 (16.3)
Hypertension, No. (%) 3(64.3)
Diabetes mellitus, No. (%) 5(25.5)
Smoking, No. (%) 37 (37.8)
Previous stroke, No. (%) 2(12.2)
Ischemic heart disease, No. (%) 9 (19.4)
Peripheral vascular disease, No. (%) 2 (2.0
Body mass index 23.8+3.5
History of taking antiplatelet agents, No. (%) 50 (51.0)
Statin use, No. (%) 20 (20.4)

Diagnosed as AF previously, No. (%) 45 (45.9%)

Pre-stroke CHA,DS,-VASc scores

0 8(8.2%)
1 17 (17.3%)
2 12 (12.2%)
3 26 (26.5%)
4 18 (18.4%)
5 9 (9.2%)
6 4 (4.1%)
7 2 (2%)
8 2 (2%)
PT INR 1.1+0.1
D-dimer (ug/mL) — mean (SD) 2.6+5.0
Left atrium volume index (mL/m?) 57.1+25.4
Median (Interquartile range) 52.3(39.3-67.1)
Left ventricular ejection fraction (%) 58.0+10.6

Values are presented as mean + SD unless otherwise indicated.
Analyses were performed with the independent sample t-test,
Fisher's exact test, or y” test.

AF, atrial fibrillation; NIHSS, National Institudes of Health Stroke
Scale; PT INR, prothrombin time international normalized ratio; T,
total participants; M, male; F, female.

*Posterior circulation infarction includes infarction in the regions
of the vertebral, basilar, and/or posterior cerebral arteries;
'P<0.05; *P<0.01.
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Figure 1. Scatterplot and the result of correlation coefficient
analysis between CHA,DS,-VASc scores and left atrial volume
index.
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Figure 2. Scatterplot and the result of correlation coefficient
analysis between CHA,DS,-VASc scores and serum D-dimer lev-
els.
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Table 2. Associations of left atrial volume index with CHA,DS,-VASc risk factors as determined by multiple linear regression analysis in

patients with acute ischemic stroke due to non-valvular AF

Variables B +SE tvalue P-value
Congestive heart failure 28.615+14.034 2.039 0.045"
Hypertension 12.482+4.964 2.515 0.014"
Age -0.442+0.287 -1.539 0.127
Diabetes mellitus 3.780+5.435 0.695 0.489
Prior Stroke or TIA or thromboembolism 12.443+7.514 1.656 0.102
Ischemic heart disease -4.091+6.140 -0.666 0.507
Peripheral vascular disease 66.705+17.310 3.853 0.000"
Female sex 7.319+5.004 -1.463 0.147

AF, atrial fibrillation; SE, standard error; TIA, transient ischemic attack.

*Adjusted R?=0.286; F=5.550 (P=0.000).
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