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Diagnostic Usefulness of N-Terminal Probrain-type Natriuretic Peptide to Detect
Congestive Heart Failure Patients

Gye-Sung Son
Department of Laboratory Medicine, Chungnam University Hospital, Daejeon 301-172, Korea

Even though the echocardiograph has been recognized as the method of choice among various diagnostic
tools to detect congestive heart failure (CHF), there were some limitations in relation to the consumption of
time, labor and process. We analyzed results of N-terminal probrain-type natriuretic peptide (NT-proBNP) and
various parameters of the echocardiographic findings to clarify the diagnostic usefulness of NT-proBNP in
detecting patients with CHF. We analyzed the sera from total of 242 cases from in-patients and out-patients,
which were requested from the cardiovascular section of department of Internal Medicine at Chungnam
National University Hospital from March 2003 to May 2004. The procedures were performed in order as
shown below; sampling, NT-proBNP analysis, data acquisition and data analysis. All data including personal
information and echocardiographic findings ware acquired by medical record review.

When classifying the study population into six groups according to the degree of left ventricular ejection
fraction (LVEF), the serum level of NT-proBNP was higher in the group with 51-60% of LVEF (P=0.023).
There were low correlation between the serum level of NT-proBNP and various parameters of the
echocardiographic findings with LVESD (r=0.1513), LVEDD (r=0.0831), LVEF (r=0.2035), IVST (r=0.03)
and LVPWT (r=0.0728), respectively. When comparing NT-proBNP with atrial and/or ventricular
enlargement, the patient group with both left atrial and left ventricular enlargement (p=0.186) or only left
atrial (p=0.105) or only left ventricular enlargement (p=0.256) showed higher level of NT-proBNP without
statistical significance than patient group with no enlargement. Searching the optimal cutoff of the serum
level of NT-proBNP, the sensitivity (98.9%) and the specificity (100%) was highest at the cutoff of 300
pg/mL than any other cutoffs. These findings suggested that the analysis of NT-proBNP in serum might
detect the patients with CHF earlier than with the echocardiograph, especially in patients with asymptomatic
or mild symptomatic CHF. In conclusion, NT-proBNP test was proved to be clinically useful to diagnose
CHF patients.
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Table 1. Demographic data of the study population

Parameter Number (%)
Gender
Male 118 ( 48.8)
Female 124 ( 51.2)
Age
<30 4 (17
30-39 9 ( 37
40-49 10 ( 41)
50-59 35 (145)
60-69 64 (26.4)
>70 120 ( 49.6)
Total 242 (100.0)
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Table 2. The serum levels of NT-proBNP in the study population according to LVEF

Age (years)

NT-proBNP (pg/mL)

Group (LVEF) N (M/F)
M=SD Range M£SD Range
1 (=71%) 6 (3/3) 70.1+12.5 49.0-85.0 3767.6+4112.1 43.4-10823
2 (61-70%) 46(17/29) 65.3+14.7 29.0-96.0 2285.4+4405.3 43.4-10823
3 (51-60%) 47(24/23) 65.2+12.3 29.0-85.0 4536.8+7421.8 43.3-35000
4 (41-50%) 27(15/12) 68.1+15.6 36.0-94.0 3370.4+4938.2 21.6-20363
5 (31-40%) 42(20/22) 67.9+12.5 28.0-88.0 4672.2+6659.7 37.3-35000
6 (<30 %) 74(39/35) 67.7+12.7 26.0-90.0 6921.7+9017.3 195.5-35000
Total 242(118/124) 66.9+13.3 26.0-96.0 47459+7215.7 19.3-35000
p-value 0.607 0.779 0.023"

LVEF, left ventricular ejection fraction; M+SD, Meanzsandard dviation; NT-proBNP, N-terminal pro brain-type natriuretic peptide;

* p<0.05
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Fig 1. Correlations between NT-proBNP level in serum
various echocardiographic parameters.
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Table 3. Comparison between various chamber enlargement and NT-proBNP level in serum

N M+SD Range p-value
No LAE or LVE 19 3978.7+£8999.3 27.4-35000
LAE 36 4761.6+£6801.6 44.6-17270 0.105"
LVE 43 2755.3+£4849.2 19.3-22006 0.256"
LAE & LVE 144 5437.6+£7587.6 21.6-35000 0.186°
Total 242 4745.9£7215.7 19.3-35000

LAE, left atrial enlargement; LVE, left ventricular enlargement; M+SD, 'See Table 2'

*One-way ANOVA test;

"No LAE or LVE vs LAE; ¥No LAE or LVE vs LVE; ¥ No LAE or LVE vs both LAE & LVE

Table 4. Comparison of the analysis impact according to various cutoffs of NT-proBNP levels (pg/mL) in serum

Cutoff Sensitivity(%) Specificity(%) PPV(%) NPVc(%)
100 100.0 60.4 921 100.0
200 100.0 83.7 92.1 100.0
300 98.9 100.0 100.0 95.5
400 94.9 100.0 100.0 86.0
500 90.9 100.0 100.0 70.4
PPV, positive predictive value; NPV, negative predictive value
100%°]aL ¥ dSEot 54 dS== 42 100%, om S ‘01 Ut d5ol® St sadhs 5739
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