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ABSTRACT

Background and Objectives : Plasma B-type natriuretic peptide (BNP) can be increased in patients with renal
insufficiency (RI). The aim of this study was to evaluate the diagnostic value of BNP for systolic heart failure
(HF) in patients with moderate to severe RI. Subjects and Methods : Between Aug 2002 and May 2004, 433
patients found to have systolic HF or moderate to severe RI were included. The patients were divided into 3
groups (group I; only HF, group 1I; only R, group III; HF and RI). The severity of RI was graded according to
the calculated creatinine clearance (Ccr); moderate 30 <Ccr<60, severe 15=<Ccr<30 or end stage renal disease
(ESRD) Ccr<15 mL/min. Results : The mean age of the patients was 67.6+12, and 49% were male. There
were significant differences in the mean BNP levels between group Il and the other two groups (p<0.001); group I
(n=65, 837.31884), group Il (n=137, 1049.4£1332) and group III (n=231, 1738.3 %1501 pg/mL). A weak
negative correlation was note between BNP and Cer (r=-0.335, p<0.001) in patients with RI. As the renal
function deteriorated, the mean BNP of groups II and III was found to be elevated (moderate 625.5% 574,
1183.01056; severe 760.5 % 1211, 2205.4 £ 1470; ESRD 2157.6 1831, 3209.9+ 1900 pg/mL, p<0.05), with
the mean BNP of group III being higher than that of group II for each grade (p<0.05). From the ROC curve, the
optimal cut-off point of BNP for the diagnosis of systolic HF in patients with RI was 829 pg/mL (accuracy 68%,
sensitivity 66% and specificity 70%, p<0.001). Conclusion : In the case of patients with moderate to severe RI,
a higher BNP cut-off point for the diagnosis of systolic HF and a relatively lower diagnostic accuracy of BNP
should be considered. (Korean Circulation J 2005;35:897—903)

KEY WORDS : B-type natriuretic peptide ; Heart failure, congestive ; Renal insufficiency.
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Total patients
(n=433)

<Group I>

Only systolic heart
failure (n=65)

Only renal insufficiency

<Group II>

(n=137)

Systolic heart failure with
renal insufficiency

<Group llI>
(n=231)

[

RI (n=69)

Moderate Severe
Rl (n=33)

ESRD Moderate Severe ESRD
(n=33) RI (n=136) || Rl (n=64) (n=31)

Fig. 1. The classification of all subjects. We classified patients into 3 groups (group I; patients with only systolic heart failure, group II; with only
renal insufficiency, group I11; with systolic heart failure and renal insufficiency) . As severity of RI, group Il and III were also divided into 3 stages
(moderate; 30=<Ccr<60, severe; 15=<Ccr<30, end stage renal disease; Ccr<15 mL/min). RI: renal insufficiency (calculated by cockeroft-gault

equation), ESRD: end-stage renal disease.

Table 1. Clinical and echocardiographic characteristics of subjects

Group [ Group II Group III .
HF (n=65) RI (n=137) HF+RI (n=231) P
Age (yrs) 574+10.8 68.7+11.2 69.7 118 0.00
Male sex (%) 53 (81.5) 57 (41.6) 103 (44.6) 0.00
BMI 249+48 225+3.6 215+35 0.00
Diabetes (%) 17 (26.2) 50 (36.5) 80 (34.6) 0.03
Hypertension (%) 25 (38.5) 98 (71.5) 114 (49.4) 0.00
Smoking (%) 47 (72.3) 41 (29.9) 103 (44.6) 0.00
Cr (mg/dL) 0.97+0.2 3.0£3.2 20£23 0.00
Cer (mL/min) 78.4+17.3 29.6 £16.7 3341143 0.00
BNP (pg/mL) 837.3 884 1049.4 +1332 1738.3 £1501 0.00
EF (%) 359+9.1 66.4 £8.5 343+95 0.00
DT (msec) 172.5 £63.1 215.6 £58.2 174.4 =589 0.00
LVEDD (mm) 6.5*1.0 52408 6.2+09 0.00
LVMI (g/m?) 186.0 +63.1 178.5+71.8 198.5 +74.1 0.04
CAD (%) 29 (44.6) 31 (22.6) 96 (41.6) 0.00

*. p between group Il and group III. HF: heart failure, RI: renal insufficiency, BMI: body mass index, Cr: creatinine, Ccr: creatinine clearance,
EF: ejection fraction, DT: deceleration time, LVEDD: left ventricular end diastolic diameter, LVMI: left ventricular mass index, CAD: coronary artery

disease, BNP: B-type natriuretic peptide
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Table 2. Type of the heart failure

Type Grou_p I Group_III
HF (n=65) HF+RI (n=231)
Ischemic (%) 49.2 47.2
Valvular (%) 7.7 5.2
Hypertensive (%) 9.2 10.0
Cardiomyopathy (%) 21.5 20.3
Unknown (%) 12.3 17.3

HF: heart failure, RI: renal insufficiency. All data showed statisti-
cally no significant differences
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Group I: Only systolic heart failure
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Group llIl: Renal insufficiency with heart failure

Fig. 2. Mean plasma BNP levels of the each group. There were signi-
ficant difference in plasma BNP level between group III and other
groups (p<0.001); group I (n=65, 837.31884 pg/mL), group II
(n=137, 1049.4+1332 pg/mL), group Il (n=231, 1738.3+1501
pg/mL) . BNP: B-type natriuretic peptide.

BNP &7} 7 S5 AeH(p<0.05, Fig.

o7 FoH w2 AR FAEUchp<0.001). SFARE I
oA el EF BNP s ZHZF 1183.0+£1056, 22054+
1470, 8209.941900 pg/mLE ARAS] TAEE nE &

‘ [] Group Il ] Group il ‘
3500
3209.9+1900
#p<0.001
3000 - 1 p<0.025
2500 |- 2157.6+
2205.4+1470 1831
E 2000 |-
<
o
g
% 1500
& 1183.0+ 1056
L 760.5+
1000 625.5+ 1211
574
500 L i ¥
0
Moderate RI Severe RI ESRD
Group II: Only renal insufficiency
Group llI: Renal insufficiency with heart failure

Fig. 3. Mean plasma BNP levels by the severity of renal failure. As the
renal function deteriorate, mean BNP level of the group I (moderate
625.5+574, severe 760.5+ 1211, ESRD 2157.6£1831 pg/mL, p<
0.05) and III (moderate 1183.0 % 1056, severe 2205.4 & 1470, ESRD
3209.941900 pg/mL, p<0.05) was elevated (no significant difference
between moderate and severe RI in group II and any other subgroups
in group II and III showed significant difference in subgroup an-
alysis) and the mean BNP level of the group III was higher than that
of group Il in the each groups with the same grade of renal function
(p<0.05). BNP: B-type natriuretic peptide, RI: renal insufficiency,
ESRD: end-stage renal disease.
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Fig. 4. The relationship between the BNP and renal function. In the
group II, there was statistically significant negative correlation between
log BNP and log Cer (r=-0.335, p<0.001). BNP: B-type natriuretic
peptide.
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Fig. 5. A: the accuracy and reference value of plasma BNP for diagnosing systolic heart failure in patients with renal insufficiency. On the ROC
curve, the diagnostic accuracy of BNP for defining systolic HF in patients with RI was 68% (sensitivity 66.2%, specificity 70.1%), and optimum
cut-off point was 829 pg/mL (p<0.001). B: the accuracy and reference value of plasma BNP for diagnosing systolic heart failure in patients with
moderate to severe renal insufficiency. Patients with moderate to severe RI showed 73% of diagnostic accuracy of BNP for defining systolic HF
(sensitivity 64.0%, specificity 79.4%) , and optimum cut-off point was 806 pg/mL (p<0.001). C: the accuracy and reference value of plasma BNP
for diagnosing systolic heart failure in patients with ESRD. Patients with ESRD showed 68% of diagnostic accuracy of BNP for defining systolic HF
(sensitivity 87.1%, specificity 42.9%), and optimum cut-off point was 962 pg/mL (p=0.014). BNP: B-type natriuretic peptide, ROC: receiver
operating characteristic, HF: heart failure, RI: renal insufficiency, ESRD: end-stage renal disease.
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