A N Korean Circulation J 2003;33(4):302-310

FTEEHe FhEAel A 5 BNP 59
T84 2 6% 279k ARA

EH"] [e] p= hl =, = o o H

AR - A7 A - e s olnks
1 1 =2 =2 = 2
PAR - A - FeE - MeE - e

B-Type Natriuretic Peptide Blood Concentrations in Differential Diagnosis of
Dyspnea and its Association to 6 Minute Walk

Hun Sub Shin, MDY, Ki Chul Sung, MD!, Chan Hee Jung, MD!, Bum Soo Kim, MD',
Jin Ho Kang, MD', Man Ho Lee, MD', Jung Ro Park, MD', Si Young Lim, MD!,
Seung Ho Ryu, MD? Sung-Ho Beck, MD? and Kyung Soon Hyun, RN?

'Department of Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University, School of Medicine, Seoul,
’Medical Screening Center, Kangbuk Samsung Hospital, Sungkyunkwan University, Seoul, Korea

ABSTRACT

Background and Objectives : This study was performed to, 1) evaluate the diagnostic value of the Brain Natriu-
retic Peptide (BNP), which is known to be present in the heart ventricle, for patients with dyspnea for the assessing
its causes ; diastolic or systolic heart failure or pulmonary disease, and 2) find if the BNP is correlated with the
distance walked in 6 minutes, which is known to be a prognostic indicator for heart failure. Subjects and
Methods : Fifty-seven patients who admitted to the Kangbuk Samsung Medical Center, with the chief complaint
of dyspnea, were enrolled in the study. The subjects were classified into three groups according to the causes of
their dyspnea, which were systolic heart failure, diastolic heart failure and chronic obstructive pulmonary
disease. The plasma BNP levels were measured by a radioimmunoassay, both at admission and discharge. The
BNP levels at admission were compared among the three groups. The presence of a correlation between the dist-
ance walked in 6 minutes and the BNP at discharge were also evaluated. Results : The patients group with systolic
heart failure had the highest mean BNP concentration of 934.61386.7 pg/mL. The other two groups had significantly
lower levels of BNP. The patients group with chronic obstructive pulmonary disease had significantly lower level
than the group with diastolic heart failure (33.2+25.6 vs. 181.8+£222.2 pg/mL). The BNP concentrations at dis-
charge, and the distance walked in 6 minutes, between the three groups showed no statistical significance (p=0.69).
Conclusion : This study showed that the mean plasma BNP level was highest in the group with systolic heart
failure, followed by diastolic heart failure and lastly chronic obstructive pulmonary disease. These findings sug-
gest that diagnostic value of the plasma BNP concentration in the assessment of the causes of dyspnea. Although
this study has failed to show a correlation between the plasma BNP concentration at discharge and the distance
walked in 6 minutes, prospective cohort studies, with larger sample sizes, need to be performed to establish the
relationship, if any. (Korean Circulation J 2003:33 (4):302-310)
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Table 1. Clinical characteristics of study population

AATHp=0.228, p=0.751, p=0.075) (Table 1).
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Clinical charcteristic Systolic dysfunction Diastolic dysfunction COPD P
Numbers of subjects 27 13 17

Sex (M/F) 13/14 4/9 8/9

Age (years) 69.1£16.1 702+ 71 63.9+15.6 0.410
History of HTN (%) 37 54 30 0.385
History of DM (%) 22 23 18 0917
History of Smoking (%) 37 31 47 0.645
SBP (mmHg) 1448+16.2 145.1£14.4 135.6£17.1 0.228
DBP (mmHg) 90.4+11.6 92.3+10.9 90.7+£12.6 0.751
Heart Rate (BPM) 925+ 78 87.6+t 49 89.1+ 59 0.075
Plasma creatine (mg/dL) 1.3+ 05 1.1+ 0.2 1.0+ 0.3 0.094

HTN @ hypertension, DM : diabetes mellitus, SBP : systolic blood pressure, DBP : diastolic blood pressure, BPM : beats

per minute
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Table 2. Echocardiographic data of study population

Parameter Systolic dysfunction Diastolic dysfunction COPD P

LVEDD (cm) 639+ 0.92 490+ 0.45 471+ 031 <0.001
LVESD (cm) 539+ 0.97 3.38+ 0.46 3.13+ 0.37 <0.001
IVST (cm) 0.92+ 0.13 095+ 0.14 0.89+ 0.09 0.396
PWT (cm) 0.97+ 0.10 0.94+ 0.10 0.89+ 0.09 0.067
LA dimension (cm) 451+ 0.59 3.65+ 0.44 3.44+ 0.28 <0.001
EF (%) 324 £ 92 58.7 £ 6.4 59.7 £ 4. <0.001
LVMI (g/m?2) 1453 £39.1 107.1 £17.1 84.3 +13.3 0.002
DT (msec) 157.0 £48.6 2935 t61.4 220.0 *£50.1 <0.001
E/Aratio 1.72+ 1.18 0.67+ 0.09 0.82+ 0.21 0.104

LVEDD : left ventricular end-diastolic diameter, LVESD : left ventricular end-systolic diameter, IVST : interventricular
septal thickness, PWT : posterior wall thickness, EF : ejection fraction, LVMI : left ventricular mass index, DT : decele-
ration time, E/A ratio : peak velocity during passive phase of diastolic filling of left ventricle/late peak of velocity
following atrial contraction ratio, COPD : chronic obstructive pulmonary disease

Table 3. Pearson’s correlation coefficients between plo-
sma BNP concentration when tested at admission and
variables

Correlation coefficient o}

Age 0.12 0.366
Systolic blood pressure 0.14 0.303
Diastolic blood pressue -0.15 0.914
Heart rate 0.23 0.088
EF —0.745 <0.001
LVEDD 0.769 <0.001
LVESD 0.786 <0.001
LA dimesion 0.736 <0.001
LVMI 0.675 <0.001

EF : ejection fraction, LVEDD : left ventricular end-diastolic
diameter, LVESD : left ventricular end-systolic diameter,
IVST @ interventricular septal thickness, PWT : posterior
wall thickness, DT : deceleration time, E/A rafio : peak
velocity during passive phase of diastolic filing of left ven-
tricle/late peak of velocity following atrial confraction
ratio, LVMI : left ventricular mass index

gt A2 VA A U Axsu d9E7) o
Al F BNPEE Alolo] AoAlE & 2%, d5
BNPEEE #4014 58 59 AHAE B3l
ol IE 2l U, FEIE A uE, 20
7, #a Aol oo S Bt Ta
ble 3) (Fig. 1, 2).

A9 Ht DT BNP 5t F57105 7oA
934.6+386.7 pg/mL, o171 AR ATNA 1
222.2 pg/mL, WJu|sdwdekrolA 33242
mLZ 7} il BAZeRE o3t AJols Bl
(p<0.001), HYA % BNPEEE $57145 27|

r=0.769 s
p<0.001 ®

LV end-diastolic dimension (cm)

3 T T T T T T T 1
0 200 400 600 800 1000 1200 1400
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Fig. 1. Corerelation between BNP concentrations when
tested at admission and LV end-diastolic diameter, BNP :
brain natriuretic peptide.

Ejection fraction (%)

T T T T T T 1
0 200 400 600 800 1000 1200 1400
BNP (pg/mL)

Fig. 2. Correlation between BNP concentrations when
tested at admission and ejction fraction, BNP : brain na-
friuretic peptide.
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Fig. 3. Mean BNP concentrations related to causes of
dyspnea, BNP : brain nafriuretic peptide.

Table 4. Sensitivity and specificity of BNP when tested at
admission and diagnosis of congestive heart dysfuction
patient

BNP Sensitivity  Specificity  Positive predictive
(pg/mL) (%) (%) value
20 93 59 79
52 90 82 92
78 85 89 94
85 82 95 97

Patients with congestive heart failure (systolic heart fail-
ure and diastolic heart failure) and COPD were included.
AUC=0.912 (p<0.001), COPD : chronic obstructive pul-
monary disease
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Table 5. Sensitivity and specificity of BNP when tested at
admission and diagnosis of diastolic heart dysfuction
patient

BNP Sensitivity  Specificity Positive
(pg/mL) (%) (%) predictive value
20 77 40 50
52 70 82 75
78 53 90 77

Patients with diastolic dysfuction and COPD were incl-
uded. AUC=0.729 (p=0.035)

Table é. Sensitivity and specificity of BNP when tested af
admission and diagnosis of systolic heart dysfuction pa-
fient

BNP Sensitivity  Specificity Positive
(pg/mL) (%) (%) predictive value

262 96 77 89

315 92 85 92

582 78 93 95

Patients with systolic dysfuction and diastolic dysfunction
were included. AUC=0.946 (p<0.001)
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Fig. 4. Correlation between BNP concentrations when
tested at discharge and distances walked in éminutes.
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