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Background : The level of plasma brain natriuretic peptide (BNP) is known to increase as
a result of secretion from the left ventricle as heart failure progresses. One report, however,
states that 239§ of the BNP mRNA exists in the atrium of normal heart. We investigated the
plasma BNP levels and echocardiographic findings of outpatients with heart disease in order
to clarify the relationship between the plasma BNP level and the progression of heart disease.
Methods : 267 patients with no apparent heart failure symptoms (178 male, 89 females ; mean
age 65.0t11.8 years old ; 60 patients with atrial fibrillation and 207 patients with sinus rhythm)
but with a plasma BNP level more than 20 pg/ml were selected from outpatients at our hospital
between January, 2004 and December, 2004. These patients were examined to see whether or
not the increased plasma BNP level was affected by gender or the presence of atrial fibrillation.
We evaluated the relationships between the plasma BNP level, left ventricular ejection fraction
(LVEF), left ventricular mass index (LVMI), and left atrium dimension (LAD). Results:
Gender had no significant influence on the plasma BNP level. The plasma BNP level was
higher in the atrial fibrillation group than in the sinus rhythm group (P <0.01). The rise in the
plasma BNP level correlated with age (»=0.219, P<0.01), LVEF (»=0.172, P<0.01), and
LVMI (r=0.159, P<0.01). In the sinus rhythm group, the BNP level correlated with age
(r=0.226, P<0.01), LAD (»=0.181, P<0.01), LVEF (r=0.154, P<0.05), and LVMI (»=
0.137, P<0.05). The plasma BNP level strongly correlated with LAD when the ejection
fraction was =>45% (»=0.157, P<0.05). Multivariable linear regression analysis revealed
that the plasma BNP level correlated more strongly with LAD than with LVEF or LVMI.
Conclusion : In outpatients with heart disease and without symptomatic heart failure, left
atrium enlargement seemed to be associated with an increase of the plasma BNP level.

(Tokyo Jikeikai Medical Journal 2006 ; 121: 305-14)



306 KH

1EH

Key words : brain natriuretic peptide, left atrium dimension, echocardiography, left ventricular
mass index, left ventricular ejection fraction

I. #&

BRI BV T  OEELAEEBEI
EEL, ZoRERIEEBEMOHEZE, FRE, O
i, SIMEEOCERESIESETHS, 02
NoDLAEEEZEZHET 21CH72D, $ETO
SRR E TILEEE EREN LD RWigE L
BoTwad, L UBEFEMMA L, AZEBRHE
(Left ventricular ejection fraction: LVEF) 23
BRINTWRI b ST OAREERIET 2
BInE R SN 2HELHY, L IEMHELLAEFH
FERTOIRREHUE S B &35 2 o iz, SEF DR
WEYD L DTLH~NDAFIZLY ERT LS
#1% BNP (Brain Natriuretic Peptide) #31EH &
nTwah, ZoAMERI, MELREM, v=
Ve VX Ty e 7IVRAT O (Renin-

[l

BNP <500pg/dl
N=267(M178+F89)

**LVEF >45%
N=235(M153-F82)

N=56(M44-F12)

Sinus rhythm
N=179(M109-F70)

Atrial fibrillation ]

Angiotensin-Aldosterone : RAA) R ¥ L UK
MR OIS, -+ NV v AFIRER? 2 LR
HIRMERF & OFELBEREED 5, RAOKRHE
FEABR CTIXEMREME O L2 EE (LVEF 409% #
) ENRCHEER SR F O T BNP BE 2
bok b TFREDODEEMNENLZ EXREINTWY
29, UL LAk Tl BNP BEic b b S
F, DAEKEEZED L WEFNICEEL, A2
& OBEIC BT Z OFRUC & 72 % 72 RBH . 5
MWL LFFAET 5., 2 2 CBNP L EEHEB LV
DR MR R OBSEIZ D W T, MERGERE
oL ERERSEEEE 2GR L L BNP 23 Y
D &S RRFIC L VEET % 2T OXXHEE
LKEMIBET LTz, o BLEERGERES L
X, ssk@EbealaEss NYHA (New York Heart
Association) 4348 I ~ 11, BNP 20 pg/ml &

All outpatients
N=381(*M265-F116)
BNP>20pg/dl
N=277(M187-F90)
BNP>500pg/dl
N=10(M9-F1)

BNP<20pg/di
N=104(M78+F26)

Sinus rh;

ythm Atrial fibrillation
N=207(M130-F77) N=60(M48-F12)

]

Fig. 1.

Enrollment and retention of the study group.

Stable circulatory outpatients without obvious heart failure symptom in our hospital from January,
2004 to December, 2004. Normal BNP level group (n=104: BNP<20 pg/dl) and clearly increased
BNP level group (z=10: BNP>500 pg/dl) are excluded from all outpatients.

M : Male, F: Female, LVEF =Left ventricular ejection fraction.
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System Five © 3 ¥ L7, EEFE (Left
atrium dimension : LAD), = HRAHAR (Left

Table 1. Characteristcs of the subjects in outpatients with heart disease.

Male (number) (%) Female (number) (%) Total (%)
Total 178 (67) 89 (33) 267 (100)
AF 48 (18) 12 (4) 60 (22)
HT 103 (39) 44 (16) 147 (55)
OMI 38 (14) 6 (2) 44 (16)
HCM 11 4) (3) 18 (7)
DCM 13 (5) 1) 16 (6)
DM 28 (10) (3) 35 (13)
HL 55 (21) 24 9) 79 (30)
Valve dysfunction 23 9 12 (4) 35 (13)
ARB 94 (35) 37 (14) 131 (49)

Male (mean) +SD Female (mean) +SD Total +SD
BNP (pg/dl) 117.6 102.1 98.4 84.1 111.2 96.7
Age (year) 64.7 11.6 65.7 12.3 65.0 11.8
Height (cm) 167.2 6.9 153.3 5.8 162.6 9.3
Weight (kg) 66.9 10.1 53.0 94 62.2 11.8
BMI 23.9 2.9 22.5 3.8 23.4 3.3
LAD (mm) 40.1 7.4 38.0 7.4 39.4 7.5
LVDd (mm) 51.4 7.5 47.3 6.7 50.0 7.5
LVDs (mm) 34.7 9.2 30.2 7.1 33.2 8.8
IVS (mm) 9.8 2.2 94 1.9 9.7 2.1
PW (mm) 9.7 1.3 9.3 1.2 9.6 1.3
LVEF (%) 60.8 13.4 65.9 10.7 62.5 12.8
LVMI 127.5 45.0 120.8 38.91 25.3 43.1

Comparison of characteristics, echocardiography findings and BNP level of the subjects between male and
female. The percentage of subjects is shown in parentheses.

AF = Atrial fibrillation, HT =Hypertension, OMI=0Ild myocardial infarction, HCM =Hypertrophic car-
diomyopathy, DCM =Dilated cardiomyopathy, DM =Diabetes mellitus, HL=Hyperlipidemia, ARB=An-
giotensin I type-1 receptor blocker, BMI=Body mass index, LAD=Left atrium dimension, LVEF =Left
ventricular ejection fraction, LVMI=Left ventricular mass index, LVDd=Left ventricular dimension in
diastole, LVDs=Left ventricular dimension in systole, IVS=Inter-ventricular septum, PW =Posterior LV

wall thickness.
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Table 2. BNP levels in various primary disease.
BNP
Primary disease P-value
(Presence) ( Absence)
AF 157.5+105.2 97.8+90.0 0.01>
HT 116.3+97.9 105+95.3 N.S.
OMI 118.9+103.7 109+95.5 N.S.
HCM 128.4+91.8 110+£97.1 N.S.
DCM 134.3+94.2 109.7+96.9 N.S.
DM 84.6+80.9 115.2+98.4 N.S.
HL 94.14+99.9 118.4+94.7 N.S.
Valve dysfunction 135.9+92.6 107.5£97.0 N.S.

BNP is higher in the atrial fibrillation group than in the sinus rhythm group

(P<0.01).

The significant difference of BNP by presence or absence of

other primary disease is not recognized. Values are expressed as “mean =+

SD”.

AF=Atrial fibrillation, HT =Hypertension, OMI=0Ild myocardial infarc-

tion, HCM =Hypertrophic

cardiomyopathy,

DCM =Dilated car-

diomyopathy, DM =Diabetes mellitus, HL =Hyperlipidemia.

Table 3. Comparison of echocardiography findings in the sinus rhythm group
and in the atrial fibrillation group.

Sinus rhythm group Atrial fibrillation group P-value
LAD (mm) 375+5.6 46.0+9.2 N.S.
LVDd (mm) 50.1+7.6 49.7+6.9 N.S.
LVDs (mm) 33.249.0 33.0+8.1 N.S.
IVS (mm) 9.7+2.2 9.6+1.67 N.S.
PW (mm) 9.6+1.3 9.6+1.2 N.S.
LVEF (%) 62.6+13.2 62.2+11.1 N.S.
LVMI 127.2+43.7 118.7+£40.7 N.S.

The significant difference of echocardiography findings between these two
group was not recognized. Values are expressed as “mean=®SD”.

LAD=Left atrium dimension, LVDd=Left ventricular dimension in diastole,
LVDs=Left Ventricular dimension in systole, IVS =Inter-ventricular septum,
PW =Posterior LV wall thickness, LVEF =Left ventricular ejection fraction,

LVMI=Left ventricular mass index.
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Fig. 2.
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Relations of BNP and LVEF in all patients.

The BNP value correlates with LVEF in all 267 patients (»=0.172, P <0.01).
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Fig. 3. Relations of BNP and LVMI in all patients.
The BNP value correlates with LVMI in all 267 patients (»=0.159, P <0.01).
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Fig. 4.

Relations of BNP and LAD in all sinus rhythm group.

The BNP value correlates with LAD in sinus rhythm group of 207 patients (»=0.181, P <0.01).
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Table 4. Relation between BNP and each value of age, LAD,
LVEF, LVMI, LVDd/s, IVS/PW in SR and AF groups.
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SR (n=207) AF (n=60)

P-value 7 P-value 7
Age 0.001** 0.226 0.005** 0.355
LAD 0.009** 0.181 N.S. -
LVEF 0.027* 0.154 N.S. -
LVMI 0.013* 0.137 N.S. -
LVDd N.S. — 0.025* 0.289
LVDs N.S. - 0.019* 0.301
IS N.S. - N.S. —
PW N.S. - N.S. -

*: p<0.05, **: p<0.01

SR=Sinus rhythm, AF=Atrial fibrillation, LAD=Left atrium
dimension, LVEF=left ventricular ejection fraction, LVMI=Ileft

ventricular mass index, LVDd=Left ventricular dimension in dias-

tole, LVDs=Left ventricular dimension in systole, IVS=Inter-
ventricular septum, PW =Posterior LV wall thickness.
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Fig.5. Relations of BNP and LAD in sinus rhythm group with an ejection fraction >45%.
The BNP value correlates with LAD in sinus rhythm group of 179 patients with an ejection fraction >

45%.(r=0.157, P <0.05).
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Table 5. Multivariable linear regression results.

Independent variable B Coefficient 959% C.I. P-value
LAD 2.64 0.97-4.32 0.002
I LVEF -1.28 -2.13-(-0.43) 0.003
LVMI 0.42 0.17-0.67 0.001
LAD 2.79 1.11-4.48 0.001
II  LVEF -1.53 -2.42-(-0.64) 0.001
LVMI 0.48 0.22-0.74 0.001>
LAD 2.63 0.96-4.30 0.002
III LVEF -1.18 -2.19-(-0.17) 0.022
LVMI 0.36 0.10-0.63 0.007

In all patients (»=267), BNP is selected as a dependent variable. LAD,LVEF and
LVMI are selected as the independent variables.

I: Contolling for sex, age, BMI, rhythm, hypertension.

II: Contolling for sex, age, BMI, rhythm, hypertension, ARB.

IIT: Contolling for sex, age, BMI, rhythm, hypertension, OMI, HCM, DCM.
LAD=Left atrium dimension, LVEF = Left ventricular ejection fraction, LVMI=
Left ventricular mass index, BMI=Body mass index, ARB=Angiotensin IItype-
1 receptor blocker, OMI=0Ild myocardial infarction, HCM =Hypertrophic car-
diomyopathy, DCM =Dilated cardiomyopathy.
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