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ABSTRACT

Background and Objectives © Several studies have reported that Brain Natriuretic Peptide (BNP) were increased
in patients with chronic atrial fibrillation (AF). The objective of this study was to assess the factors influencing
plasma BNP levels in patients with chronic AF and preserved left ventricular (LV) systolic function. Subjects and
Methods : Transthoracic echocardiography was performed in 55 patients (25 men, 30 women; mean age 66.6
11.5 years) with chronic AF. At the same time, plasma BNP was measured with a Triage® kit (Biosite, San Diego,
California). Results : Women, long duration of AF and hypertension were more prevalent in the highest quartile
group of BNP levels than in the lowest quartile group of BNP levels. Significant correlations were observed bet-
ween plasma BNP levels and the following: mitral E velocity (r=0.339), mitral annular E’-velocity (r=-0.396),
ratio of mitral E-velocity and mitral annular E’ velocity (r=0.473), left atrium (LA) size (r=0.648), LA volume
index (r=0.744), right atrium (RA) volume index (r=0.554), maximal velocity (Vmax) of mitral regurgitation
(MR) (r=0.444), tricuspid regurgitation (TR) Vmax (r=0.544), MR grade (r=0.431), TR grade (r=0.427) and
LV mass index (r=0.570). In stepwise multiple linear regression analysis, LA volume index (8 =0.299, p=0.014),
LV mass index (8 =0.404, p<0.001) and duration of AF (8=0.488, p<0.001) independently predicted plasma
BNP levels in this study subjects. The patients with increased LA volume index exhibited longer duration of AF,
larger RA volume index and LV mass index, higher MR Vmax, TR Vmax, MR and TR grade and plasma BNP
level. Conclusion : LA volume index, LV mass index and duration of AF were independent predictors of plama BNP
level in patients with chronic AF and preserved LV systolic function. (Korean Circulation ] 2005;35:605—612)
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Table 1. Baseline characteristics of the study groups variables
Variables

Baseline characteristics

Age (years) 66.611.5
Sex (men/women) 25/30
Systolic blood pressure (mm/Hg) 128.0£12.9
Diastolic blood pressure (mm/Hg) 79.4%6.5

16 (29.1%)

Current smoker
Medical history

Duration of atrial fibrillation (years) 5.1%+6.2
Hypertension 30 (54.5%)
Diabetes 14 (25.5%)
Hyperlipidemia 13 (24.2%)
Previous history of IHD 7 (12.7%)

Previous history of CVA
Medications

ACE inhibitor or ARB

Beta-blocker

Calcium-channel blocker

10 (18.2%)

32 (58.2%)
28 (50.9%)
21 (38.2%)
Digoxin 12 (22.2%)
BNP (pg/mL) 2425+ 104.4
Values are number (percent) or mean = SD (95% confidence interval).
IHD: ischemic heart disease, CVA: cerebrovascular accident, ACE:

angiotensin-converting enzyme, ARB: angiotensin receptor blocker,
BNP: brain natriuretic peptide
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Table 2. Association between plasma BNP level and covariates among study groups

Quartiles of plasma BNP levels (pg/mL)

Variable p for trend T
Lowest (£76.8) Second (76.8-220) Third (220-301) Highest (>301)

Age, years* 63.9%10.1 65.0t14.9 66.0+49.40 71.0£10.5 0.102
Women sex 6 (46.2%) 5(35.7%) 7 (50.0%) 12 (85.7%) 0.026*
Systolic BP (mm/Hg) * 126.1£12.4 126.1£11.8 132.7+12.6 127.2+249 0.537
Diastolic BP (mm/Hg) T 79.2%+6.1 79.61+5.7 78.6 6.6 127.2+14.9 0.874
Current smoker 4 (30.8%) 8 (57.1%) 3(21.4%) 1( 7.1%) 0.091
Duration of AF, years ' 1.34£1.2 24104 39+44 11.4£79 0.024*
Hypertension 2 (15.4%) 4 (26.7%) 4 (26.7%) 5(33.3%) 0.012*
Diabetes 3 (21.4%) 2 (14.3%) 4 (28.6%) 5(35.7%) 0.099
Hyperlipidemia 2 (15.4%) 3 (21.4%) 3(23.1%) 5(35.7%) 0.122
History of IHD 3(23.1%) 1( 7.1%) 2 (14.3%) 1( 7.1%) 0.322
History of CVA 1( 7.7%) 2 (14.3%) 3 (21.4%) 4 (28.6%) 0.140
ACEi or ARB use 6 (46.2%) 9 (64.3%) 6 (46.2%) 11 (78.6%) 0.184
Beta-blocker use 5(38.5%) 8 (57.1%) 6 (42.9%) 9 (64.3%) 0.308
CCB use 6 (46.2%) 5(35.7%) 5(35.7%) 5(35.7%) 0.607
Digoxin use - 4 (28.6%) 3(21.4%) 5(35.7%) 0.062

Data are No. (%) unless otherwise specified. BNP: brain natriuretic peptide, BP: blood pressure, AF: atrial fibrillation, IHD: ischemic heart disease,
CVA: cerebrovascular accident, ACEi: angiotensin-converting enzyme inhibitor, ARB: angiotensin receptor blocker, CCB: calcium channel blocker. *:
denotes statistically significant value (p<0.05), T: p for trend as linear by linear association in chi square test, F: expressed as mean+SD
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Table 3. Cortlerations between echocardiographic parameters and
plasma BNP levels among study groups

Mean £SD
(range)

81.8+31.7 0.339 <0.011*
Mitral annular E’-velocity (cm/s)  6.8%£2.3 -0.396 <0.003*
E/E’ 14.3£104 0.473 <0.001*

Variables r p

Mitral E-veolicty (cm/s)

DT (ms) 201.4+99.2  0.087 <0.533
IVRT (ms) 79.6+13.2 -0.118 <0.395
PVs (cm/s) 40.2+13.4 -0.169 <0.236
PVd (cm/s) 4711151 0.252 <0.075

PV S/D 0.8*0.3 -0.318 <0.057
48*0.6 0.648 <0.001*
50.3*T19.6 0.744 <0.001*
53+72 -0.041 <0.769
27.8+14.1 0.554 <0.001*

Left atrium size (cm)

LAVI (mL/m?)

Right atrium size (cm)

Right atrium volume
index (mL/m?)

Left ventricular mass index

Left ventricular EF (%)

108.9+33.3 0.570 <0.001*
58.81T6.8 -0.247 <0.069

MR Vmax (m/s) 3.2%2.2 0.444 <0.001*
TR Vmax (m/s) 2.1£0.9 0.544 <0.001*
MR grade, No. (%) 0.431 <0.001*
Grade 0 10 (18.2%)
Grade 1 24 (43.6%)
Grade 2 14 (25.5%)
Grade 3 4( 7.3%)
Grade 4 2( 3.6%)
TR grade, No. (%) 0.427 <0.001*
Grade 0 5( 9.1%)
Grade 1 28 (50.9%)
Grade 2 13 (23.6%)
Grade 3 7 (12.7%)
Grade 4 1( 1.8%)

1! Pearson’s correlation coefficient, E/E’: ratio of mitral E-veolicty and
mitral annular E’-velocity, DT: deceleration time, [IVRT: isovolumic
relaxation time, PVs: pulmonic vein systolic velocity, PVd: pulmonic
vein diastolic velocity, PV S/D: ratio of PVs/PVd, LAVI: left atrium
volume index, EF: ejection fraction, MR: mitral regurgitation, TR:
tricuspid regurgitation. *: denotes statistically significant value (p<

0.05). T: expressed as number (%)
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Table 4. Relations of clinical and echocardiographic parameters to
plasma BNP level by stepwise multiple linear regression analysis

Independent variables s t P
Age 0.008 0.083 0.934
Sex -0.024 -0.242 0.811
Systolic BP 0.063 0.710 0.483
Diastolic BP 0.053 0.591 0.559
Presence of hypertension -0.033 -0.370 0.714
Duration of AF 0.488 4.673 <0.001*
ACEi or ARB use 0.082 0.878 0.378
Beta blocker use -0.034 -0.373 0.712
CCB use -0.003 -0.038 0.970
Digoxin use -0.021 -0.239 0.813
E/E’ -0.183 -1.616 0.117
Left atrium volume index 0.299 2.602 0.014*
Right atrium volume index 0.006 0.048 0.962
MR grade 0.021 0.223 0.825
TR grade -0.025 -0.275 0.785
MR Vmax 0.094 0.836 0.410
TR Vmax 0.002 0.018 0.985

Left ventricular mass index 0.404 4.105 <0.001*

B

/3 standardized coefficent, t: t-statistic, BNP: brain natriuretic peptide,
BP: blood pressure, AF: atrial fibrillation, ACE: angiotensin conver-
ting enzyme inhibitor, ARB: angiotensin receptor blocker, CCB: cal-
cium channel blocker, E/E’: ratio of mitral E-veolicty and mitral
annular E’-velocity, MR mitral regurgitaion, TR: tricuspid regurgi-
tation. *! denotes statistically significant value (p<0.05)
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Table 5. Comparison of clinico-echographic and labaratory parame-
ters in patients with normal or increased left atrial volume index*

Normal LAVI Increased LAVI
(n=9) (n=46)

59.8+17.8 67.9+11.7  0.064
126.8+13.7 128.0+13.0 0.797

Variables

Age, years
systolic BP (mmHg)

diastolic BP (mmHg) 80.6 4.2 79.4+t6.7 0.606
Duration of AF, years 1.0£1.1 56+6.5 <0.0017T
Mitral E-veolicty (cm/s)  68.5%£23.5  84.0%33.0 0.208
Mitral annular 78139 6.6*11.9 0.423
E’-velocity (cm/s)
E/E’ 9.61t3.3 15.1%11.0 0.169
DT (ms) 216.3£84.0 198.8+102.2 0.650
IVRT (ms) 825+13.6 79.1%x13.2  0.503
PVs (cm/s) 44.6+18.1  39.2£12.0 0.296
PVd (cm/s) 429+13.6 483%+152 0.352
PV S/D 1.1£04 09%0.3 0.087
Right atrial size (cm) 7.2+11.7 5.0%6.2 0.619
Right atrium volume 13.8+t4.7 30.2+13.8 <0.0017T

index (mL/m?)

LV mass index 81.9+19.1 114.3+33.1 0.010"

Left ventricular EF (%) 60.0t4.3 58.5*t17.1 0.557
MR Vmax (m/s) 17423 35421 00297
TR Vmax (m/s) 1L1+1.0 23+0.7  <o.001"
MR grade, No. (%) 0.0107
Grade 0 5 (50.0%) 5 (50.0%)
Grade 1 3 (12.5%) 21 (87.5%)
Grade 2 - 14 (100%)
Grade 3 - 4 (100%)
Grade 4 2 (100%)
TR grade, No. (%) 0.0431
Grade 0 3 (60.0%) 2 (40.0%)
Grade 1 3 (10.7%) 25 (89.3%)
Grade 2 2 (15.4%) 11 (84.6%)
Grade 3 - 7 (100%)
Grade 4 - 1 (100%)
BNP (pg/mL) 62.9+95.5 273.9+206.2 0.007T

Values are mean =SD or No (%) Abbreviations are same as in Table 3.
*! comparison between groups were performed by independent sam-
ple t-test in continuous variables and by chi-square test in categorical
variables, T: p<0.05 between groups
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