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Relationships of Non-valvular Atrial Fibrillation and Brain Natriuretic Peptide
in Patients with Acute Ischemic Stroke
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Background and Purpose: Elevated serum levels of brain natriuretic peptide (BNP) have been associated
with cardioembolic stroke (CES). In this study, we investigated the factors associated with increased BNP levels
in CES due to non-valvular atrial fibrillation (NVAF). Methods: We measured BNP in consecutive acute ischemic
stroke patients aged =18 years who were admitted to our department between 2010 and 2012. Stroke subtypes
were assigned using the Trial of ORG 10172 in Acute Stroke Treatment criteria. Categorical variables included
sex, cigarette smoking, alcohol consumption, hypertension, diabetes mellitus, dyslipidemia, coronary artery dis-
ease, AF, antiplatelet therapy, and anticoagulant therapy. Continuous variables included age and hemoglobin and
creatinine (Cr) levels. We investigated the relationships between serum BNP and left ventricular ejection fraction
(LVEF), National Institutes of Health Stroke Scale score on admission, and modified Rankin Scale (mRS) score at
discharge. We also calculated the CHADS; (congestive heart failure, hypertension, age 275 years, diabetes, prior
stroke) score in the NVAF patients. Results: Of 102 patients with CES, 63.7% were men, and the mean age was
759 £ 96 years. Serum BNP levels were significantly correlated with age, hypertension, Cr, LVEF, CHADS.
score, and mRS score in univariate regression analysis. Higher BNP levels were associated with higher CHADS,
scores in patients with NVAF (p for trend <0.04). The addition of BNP to multivariate models increased their
predictive abilities for functional outcomes (p = 0.03). Conclusions: Serum BNP levels are significantly associated
with functional outcomes following CES in addition to CHADS; scores in patients with NVAF.
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Table 1 Patient characteristics

Age, y (mean = SD) 759+9.6
Men, n (%) 65 (63.7)
Current smoking, n (%) 15 (14.7)
Alcohol consumption, n (%) 21 (20.6)
Hypertension, n (%) 70 (68.6)
Diabetes mellitus, n (%) 35 (34.3)
Dyslipidemia, n (%) 38 (37.3)
TIA/stroke, n (%) 18 (17.6)
Permanent atrial fibrillation, n (%) 59 (57.8)
Coronary artery disease, n (%) 15 (14.7)
Antiplatelet therapy, n (%) 31 (30.4%)
Anticoagulation therapy, % 26 (25.5%)
Hb, g/dl (mean + SD) 136+36
Cr, mg/dl (mean = SD) 1420
BNP, pg/ml (mean = SD) 2936+311.1
LVEF, % (mean * SD) 482+74
CHADS: score (mean = SD) 2211
NIHSS (mean + SD) 8186
mRS score (mean * SD) 23+18

BNP, brain natriuretic peptide; LVEF, left ventricu-
lar ejection fraction; NIHSS, National Institutes of
Health Stroke Scale; mRS, modified Rankin Scale;
TIA, transient ischemic attack.
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Fig. 1 Correlation between the brain natriuretic pep-
tide (BNP) levels and CHADS; scores
As CHADS; score increased, BNP lebels increased.
BNP, brain natiuretic peptide.
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Fig. 2 Correlation between the brain natriuretic pep-
tide (BNP) levels and mRS scores
BNP levels increasea as mRS scores increased.
BNP, brain natriutetic peptide; mRS, modified Rankin
Scale.
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Fig. 3 Correlation between the brain natriuretic pep-
tide (BNP) levels and type of atrial fibrillation
There was no significant difference between parox-
ysmal and permanent atrial fibrillations.
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Table 2 Multiple linear regression analysis, using a stepwise correlation
analysis, between the BNP levels and categorical variables

Univariate Multivariate
R pahe B v
Age 0.22 003 NS
Men -0.02 0381 NS
Current smoking -0.04 0.69 NS
Alcohol consumption ~0.19 0.06 NS
Hypertension 0.24 0.02 NS
Diabetes mellitus -014 0.16 NS
Dyslipidemia -0.03 0.74 NS
Permanent atrial fibrillation -0.061 0.58 NS
Coronary artery disease 0.17 0.08 NS
Antiplatelet therapy 0.14 0.15 NS
Anticoagulation therapy -0.04 0.66 NS
Hb -0.1 0.32 NS
Cr 027 0.008 NS
LVEF -0.24 0.03 NS
CHADS: score 0.2 0.05 NS
NIHSS 745 0.065 NS
mRS 50.77 0.001 776 003

BNP, brain natriuretic peptide; LVEF, left ventricular ejection fraction; NIHSS, Na-
tional Institutes of Health Stroke Scale; mRS, modified Rankin Scale; Hb, hemoglo-

bin; Cr, creatinine.
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