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Brain Natriuretic Peptide

(Congestive Heart Failure)

Brain (B-type) natriuretic peptide ( BNP)

BNP
(n=114)
(n=246) (Only diastolic heart failure, Chronic heart
failure , Acute heart failure , Chronic heart failure with acute exacerbation)
BNP
BNP ( : 81.2 pg/ml)
53.3% / 98.4% . BNP NYHA
(p<0.0001), log BNP (r’=0.3015, p<0.0001),
(Meridional wall stress index, r*=0.0452, p<0.0001) . BNP

( only diastolic heart

failure, n=84, Meant+SD, 89.8 £ 12.8 pg/ml; chronic heart failure, n=60, 208.2



+ 210.2 pg/ml; acute heart failure, n=28, 477.9 + 498.4 pg/ml, Chronic heart failure
with acute exacerbation , n=74, 754.1 £+ 419.2 pg/ml, p<0.0001),
Only diastolic heart failure diastolic dysfunction
( 89.8+12.8 22.8 + 5.1 pg/ml, p<0.0001).
BNP

(neurohormone)

: B-type (Brain) natriuretic peptide, congestive heart failure, myocardial wall stress
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2002 1 1 ,

(n=246)
(n=114 ) ) ,
246
45% only diastolic heart failure(
HF)(B84 ) 3
chronic heart failure( HF) (60
)l ’

acute HF (28 ),



chronic HF with
acute exacerbation (74 ) . ,

only diastolic HF BNP

New York Heart Association (NYHA)

NYHA
1 —
2 —
3 —
4 —
BNP
6
6 : EDTA
4cc (3,000 rpm)
4 4°C : -20°C
( Biosite Diagnostics, Sandiego, CA, USA ) o (
BNP 5 pg/mL 1300 pg/mL .) BNP 5 pg/mL

2.5 pg/mL



pulse—pressure

product(=mean blood pressure * pulse rate )

(@D (left ventricular ejection fraction : LVEF) (%)

= EDV —ESV  x 100(%)

EDV
(2) (left ventricular end—diastolic dimesion:LVEDD)(mm)
3 (left ventricular end—systolic dimesion:LVESD)(mm)
4) (left atrium dimension) (mm)
(5) (left ventricle filling pattern )

( ) Normal LV filling pattern — E/A ratio of 1 to 2, normal DT(160—240 ms)

( ) Relaxation abnormality — E/A ratio <1, DT (>240 ms)
( ) Pseudonormalization pattern — E/A ratio of 1 to 1.5, normal DT (160—

200ms)

( ) Restrictive physiology — E/A >1.5, DT<160 ms
(E : peak mitral flow velocity of the early rapid fillingwave, A : peak

velocity of the late filling wave due to atrial contraction )



(6) ( )
() ( Meridional Wall Stress Index )

Meridional Wall Stress Index = pxr

2h (1+h/ 2r)
h = posterior wall thickening ( mm )
r = LV systolic diameter ( mm )

p= systolic LV pressure ( dyne/cm?)

BNP 81.2 pg/mi sensitivity & specificity Receiver operating
characteristic curve (ROC) curve Analyse—itld software (version 1.62,
Analyse—it0 software, Leeds, UK)
BNP independent t — test . NYHA CHF subgroup
BNP one way ANOVA BNP
Pearson . SAS version 8.01 (SAS

institute, Cary, NC) ,



1 , , , BNP

(52.2 £ 15.3 vs 65.7 £ 12.6 years, p< 0.0001), LVEDD ( 48.8+ 4.2 vs
58.5 + 5.8 mm, p=0.0123 ), LVESD( 32.4 + 4.3 vs 38. 0 £ 9.9 mm, p<0.0001 ), LA( 384 + 4.7 vs
424 + 74 mm, p<0.0001), LVER 652 * 7.6 vs 53.7 +* 165 %, p<0.0001), MWS
( 180,945+192,538 vs 193,528+93,955 dyne / cm?, p<0.0001), BNP ( 20.9 + 31.4 vs 362.7 + 417.4

pg/ml, p<0.0001), logBNP(25+ 1.1vs4.9+ 1.7, p< 0.0001)

2. BNP

BNP cutoff 81.2 pg/ml 53.3% /
98.4% / . (Area under curve, 0.882, p<0.0001)( 1).
BNP NYHA (p<0.0001)( 2) Log
BNP  LVEF (r?’=0.3015, p<0.0001), Meridional wall
stress index (r’=0.4052, p<0.0001) ( 3).
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3. BNP

(Only diastolic heart failure, Chronic
heart failure , Acute heart failure , Chronic heart failure with acute exacerbation)
BNP
control only diastolic heart failure BNP
.( only diastolic HF, n=84, 89.8 + 117.6 pg/ml; chronic HF, n= 60,
208.2 + 210.2 pg/ml; acute HF, n=28, 477.9 = 498.4 pg/ml; chronic HF with

acute exacerbation, n= 74, 754.1 + 419.2 pg/ml; p< 0.0001)( 5).

4.
Only diastolic heart failure diastolic dysfunction

BNP ( 89.8 +12.8 22.8 + 5.1 pg/ml, p<0.0001)
( 6).
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1. BNP.

Control Heart failure PValue
(n=114) (n=246)

Age (years) 522+ 153 65.7+12.6 < 0.0001
Sex (female/male) 45/69 104/142 0.6155
SBP ( mmHg) 150.2 +129.4 133.2+19.6 0.1659
DBP( mmHg) 88.4 + 68.4 79.1+10.9 0.1537
PPP ( per min) 74369+ 26822 7,214.7+1,364.7 0.4047
LVEDD (mm) 488+ 4.2 585+5.8 0.0123
LVESD (mm) 324+43 38.0+£9.9 < 0.0001
LA (mm) 384+47 424+7.4 < 0.0001
LVEF (%) 65.2+ 7.6 53.7+16.5 < 0.0001
MWSI (dyne/ cmz) 180,945+192,538 193,528+93,955 < 0.0001
BNP ( pg/ml ) 209+314 362.7 +417.4 < 0.0001
Log BNP 25+1.1 49+17 < 0.0001

PPP : Pulse pressure product, LVEDD : LV end-diastolic diameter, LVESD : LV
end—systolic diameter, LA : Left atrium, LV : Left ventricle, SBP : Systolic blood

pressure, DBP : Diastolic blood pressure

[N

o
©

o
o

°
3

Cutoff 81.2 pg/ml

o
o

sensitivity / specificity No discrimination

53.3% / 98.4% —O—BNP

o
~

Sensitivity (true positives)
o o
w 6]

0 0.2 0.4 0.6 0.8 1

1 - Specificity (false positives)

1. BNP cutoff 81.2 pg/ml
BNP  cutoff 81.2pg/ml 53.3%/98.4% /
(Area under curve, 0.882, p<0.0001)
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BNP(pg/ml)

1600 - _

1400 4

1200 4 <> D

1000 4 + . .
800 - $ .

600 - o ; ' i
400 5 g

200 - + :

e - == — : o

-200 T T T T ,
control NYHA 1 NYHA 2 NYHA 3 NYHA 4
2. NYHA BNP . BNP NYHA
, control NYHA 1 BNP

. ( control ; n=114, 20.9 + 31.4 pg/ml, NYHA 1 : n= 72, 729 + 82.6
pg/ml, NYHA 2 : n=85, 214.5 + 235.2 pg/ml, NYHA 3 : n= 50, 419.4 + 237.7
pg/ml, NYHA 4 : n= 39, 1147.6 = 265.9 pg/ml, p< 0.0001) * NYHA : New York
Heart Association classification of heart failure, ** BNP : B—Type natriuretic

peptide.
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log BNP vs EF y = -0.3758x + 33.556
R? = 0.3015

40

35

30

100

EF(%)

3. LVEF Log BNP . Log BNP  LVEF (r’=0.3015, p<0.0001)
* LVEF : Left ventricular ejection fraction
** BNP : B—Type natriuretic peptide.
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BNP vs MWSI

Y =0.0952X +3.9762  en o ugrom e oo
R? =0.4052 ot s

0.00 50.00 100.00 150.00 200.00 250.00 300.00
MWSI ( 10° dyne/cnt)

4. Meridional wall stress index(MWSI) Log BNP . Log BNP
Meridional wall stress index(r?=0.4052, p<0.0001)
* BNP : B—Type natriuretic peptide

15



BNP (pg/ml)

1600 -
1400 - §
1200 -
1000 - %
800 - +
o ¢
600 4 =
o}
400 - .
o i :
SRR ==
o] —t— == . . -
-200 4
‘400 T T T - T 1
Control Only diastolic HF Chronic HF Acute HF Chronic HF with
acute aggravation
5. BNP . BNP
, control only
diastolic HF . ( control : n= 114, 20.9 + 31.4 pg/ml,

only diastolic HF : n= 84, 89.8 + 117.6 pg/ml, chronic HF : n= 60, 208.2 =+ 210.2
pa/ml, acute HF : n=28, 477.9 £ 498.4 pg/ml, chronic HF with acute exacerbation:
n= 74, 754.1 + 419.2 pg/ml , p< 0.0001)

* HF : heart failure, *** BNP : B—Type natriuretic peptide
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BNP( pg/ml)

800 +
700 4 ©
600 4
500 A o
400 -
I
300 4 o +
200 -
100 - + g
0 - { [S=——xr]
-100 -
-200 T |
Relaxation Only diastolic heart
abnormality failure
6. only diastolic heart failure(early heart failure) BNP
. only diastolic heart failure (n=84) BNP
(n=61) BNP ( 89.8 £ 12.8 22.8

+ 5.1 pg/ml, p<0.0001).
* BNP : B—Type natriuretic peptide
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1) ’

BNP
neurohormone 89)
BIHIDNIE) NP renin—
angiotensin—aldosterone system
. BNP ,
ANP, endothelin, norepinephrine

42)
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BNP

BNP :
3)4)8)9)
BNP
NPR(receptor) desensitization
. Harrison 3031 BNP
4
Rudolf )
BNP
( : : : :
’ 36)37)
BNP
BNP chronic
heart failure with acute exacerbation ,
Stefan®®
(VO,) BNP
(VOy)
38)
39, Stefan 532 pg/ml  BNP
10ml/min/kg
316 pg/ml 14ml/min/kg
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Abstract

The clinical utility of serum B-Type Natriuretic Peptide (BNP) according to

the clinical patterns of congestive heart failure and correlation with

myocardial wall stress

Se Jung Yoon

Department of Medicine

The Graduate Schooal, Yonsei University

( Directed by Professor Hyuck Moon Kwon )

Congestive heart failure(CHF) is a serious disease with high prevalence and mortality rate, it

necessitates standardized methods for early diagnosis and proper management. Up to now most

physicians rely on clinical and echocardiographic severity for the diagnosis and treatment of CHF

for which role of echocardiography is very important. But since there are some limitations in this

tool, more accessible, inexpensive and accurate diagnostic approach is required.

Recently, there were many reports about Brain( B-type) natriuretic peptide (BNP), a neurohormone
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secreted from ventricular myocardium in response to wall stress, significantly increasesin CHF. This
study was performed to find correlation of BNP with clinical and echocardiographic markers in
determining the disease severity and myocardia wall stress. The subjects of this study were the
patients without hepatic or renal dysfunction who admitted to hospital complaining the symptoms of
CHF. We subgrouped them into four pattens according to the clinica progression (only acute
diastolic heart failure(HF), acute HF, chronic HF, chronic HF with acute exacerbation ), then
checked plasma BNP level and performed echocardiography.

A sensitivity / specificity at a cutoff 81.2 pg/ml of BNP levels was 53.3% / 98.4% for detecting
symptomatic CHF (Area under curve, 0.882; p<0.0001). BNP level was closely related with NYHA
classification except relation between control group and NY HA 1 (p<0.0001). Log BNP was related
with LVEF (r*=0.3015, p<0.0001) and Meridional wall stressindex (r*= 0.4052, p<0.0001).
Analysis of subgroups of patients, who had only diastolic HF with LVEF = 45% (n= 84, 89.8 + 117.6
pg/ml), chronic HF (n= 60, 208.2 + 210.2 pg/ml), acute HF ( n=28, 477.9 + 498.4 pg/ml), chronic
HF with acute exacerbation ( n= 74, 754.1 + 419.2 pg/ml),( p< 0.0001) except relation between
control group and only diastolic heart failure.

In only diastolic heart failure group (symptomatic patients with normal LV systolic function and
diastolic dysfunction), the level of BNP was significantly higher than control group with diastolic

dysfunction (89.8 + 12.8 vs. 22.8 £ 5.1 pg/ml, p<0.0001).
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Chronic ventricular loading results the overflow of BNP into the circulation in proportion to

myocardial wall stress and might reflect to failure of adegquate compensation under chronic condition

of impending ventricular damage. BNP might also be a good indicator for differential diagnosis of

broad spectrum of heart failure, especialy in patients of early heart failure (only diastolic heart

failure) with norma LV systolic function as well as establishing or excluding the diagnosis of

congestive heart failure in patients with dyspnea.

Key Words : B-type (Brain) natriuretic peptide, congestive heart failure, myocardial wall stress
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