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NT-pro BNP : A new diagnostic screening tool for Kawasaki disease
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Purpose : The purpose of this study was to determine whether N-terminal fragment of B-type na-
triuretic peptide(NT-proBNP) may be used to differentiate acute Kawasaki disease(KD) from other

Methods : Using electrochemiluminescence immunoassay, NT-proBNP concentrations were measured
in the acute phase within 10 days after the onset of KD(n=58) and in the convalescent phase, 60 to
81 days after the onset(n=51), and also in patients with acute febrile disease as a control(n=34).
Echocardiography was performed to detect pericardial effusion(PE) and coronary artery lesions(CAL),
and to measure the left ventricular dimension at diastole(LVIDd) and ejection fraction(LVEF). The
cutoff value of NT-proBNP for separating KD from other diseases was determined.
Results : NT-proBNP concentration in the acute phases of KD was significantly higher than that in
the control group(1,501.6%2,132.6 vs. 139.0+83.8 pg/mL, P<0.0001). In KD patients, NT-proBNP was
elevated in the acute phase and was lowered in the convalescent phase(1,466.0%+2173.2 vs. 1175+
955 pg/mL, P<0.0001). The cutoff value of 260 pg/mL discriminated KD patients from other pa-
tients, with a sensitivity of 93 percent and a specificity of 88 percent. The NT-proBNP was higher
in patients with PE(n=17) compared with those without PE(n=41)(1,784.2+1,903.1 vs. 1,384.4+2,232.6
pg/mL, P=0.52). Comparison of NT-proBNP could not be done between patients with CAL and those
without, owing to a small number of patients with CAL(n=3). There was no correlation between
NT-proBNP and LVEF index(r=0.104, P=0.46) or LVIDd index(r=0.171, P=0.22).
Conclusion : NT-proBNP increases in the acute phase of KD and decreases to within normal range
in the convalescent phase. NT-proBNP >260 pg/mL may be highly suggestive of acute KD. NT-
proBNP may be used as a diagnostic tool for KD. (Korean J Pediatr 2006;49:539-544)
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NT-proBNP+= Elecsys 1010(Roche Dlagnostlcs Germa-

ny)S AHEse] A7) 8lshid T o ¥ (electrochemiluminescence
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Kawasaki disease(KD)9} tZa-7he] Wy o A 5-E @APV}XIQ]
A1ZE A 9] folgk AFol7t flitH(Table 1).

2) EHAA}

dF NT-proBNP FE% 7FeA7H Sxlatel A ozt
H5ke] fojshAl =9th(1,501.6+2,132.6 vs. 139.0+88.8 pg/

Table 1. Clinical Characteristics in Kawasaki Disease Group
and Control Group

KD(n=58)  Control(n=34) P value

Gender(M/F) 32/26 21/13 NS
Age(months) 33.6(3-153) 42.1(6-92) NS
Body weight(kg) 14.0(5.1-49.1) 15.7(85-27.2) NS
Time from onset to 3.8(1-10) 3.8(1-17) NS

exam done in acute

phase(days)
Time from onset to 71.1(60-81)

exam done in
convalescent
phase(days)

Values are expressed as medians with the corresponding
ranges
Abbreviations : KD, Kawasaki disease; NS, not significant

£<0.0001 £<0.0001
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Fig. 1. Plasma NT-proBNP concentrations. (A) The NT-
proBNP concentration in the acute phase of KD was signifi-
cantly higher than that in the control group(1,501.6+2,132.6
vs. 139.0£88.8 pg/mL, P<0.0001). (B) In KD patients, NT-
proBNP level was elevated in the acute phase and was
lowered in the convalescent phase(1,466.0+2173.2 vs. 1175+
955 pg/mL, P<0.0001). Abbreviation : KD, Kawasaki disease.
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mL, P<0.0001)(Fig. 1). 3 W44 435 ESR, CRP
9 AST, ALTE 7MW F471004 dizate] vla §2st
A8 E=Arh SRRE gzl vE A FA 7 el A
FolstA SEATH Table 2).

2. 71MAbE ExHELl 54719 25719 Hiw

5199 7keAW ool A #4719k 315719 NT-proBNP
£ I% ZA3UE NT-proBNPE 7HAH F47]d 7t
A7t S8l sk Th1,466.0+2,173.0 vs. 11751955
pg/mL, P<0.0001)(Fig. 1). M&+4, 435, ESR, CRP ¥
AST, ALTE 7FAW F471604 387l vls] f-<JstA

=orom e FAvIo #2934 SEkth(Table 3).

Table 2. Laboratory Findings in Kawasaki
and Control Group

Disease Group

KD(acute), n=58 Control, n=34 P value

NT-proBNP(pg/mL) 1501.6+t2132.6 139.0+88.8 <0.005
Hematocrit(%) 34.6+3.7 35.3%2.1 NS

WBC( X 103/,11L) 14.3£4.2 9.9+37 <0.005
Platelet( X 103/,UL) 331.7+71.9 259611008  <0.005
ESR(mm/hr) 446+279 17.7£16.0 <0.005
CRP(mg/dL) 81%5.3 3.5+45 <0.005
Total protein(g/dL) 65105 6.7105 NS

Albumin(g/dL) 40*04 4.2+0.3 <0.005
AST(IU/L) 125.7+189.7 441+464 <0.005
ALT(IU/L) 116.4+186.8 19.9*186 <0.005

Values are expressed as mean=® SD

Abbreviations : KD, Kawasaki disease; NS, not significant;
NT-proBNP, N-terminal fragment of B-type natriuretic pep-
tide; WBC, white blood cell; ESR, erythrocyte sedimentation
rate; CRP, C-reactive protein, AST, aspartate amino trans-
ferase; ALT, alanine amino transferase

Table 3. Laboratory Findings in Kawasaki Disease(Acute vs.
Convalescent Phase)

Acute Convalescent P

n=51 n=51 value
NT-proBNP(pg/mL) 1,466.0£2,173.2 1175955 <0.005
Hematocrit(%) 34.6+3.8 36.3*12.6 <0.005
WBC( X 10%/uL) 14.0=4.1 82123 <0.005
Platelet( x 10°/uL) 335.2£70.8 343.3*E77.7 NS
ESR(mm/hr) 4151268 4544 <0.005
CRP(mg/dL) 76%52 0.3%0.1 <0.005
Total protein(g/dL) 6.510.5 6.71£0.4 NS
Albumin(g/dL) 4.0%0.3 45%0.2 <0.005
AST(IU/L) 109.7£168.9 349*77 <0.005
ALT(IU/L) 100.0£167.3 16.0£8.1 <0.005
Values are expressed as mean® SD
Abbreviations : NS, not significant; NT-proBNP, N-terminal

fragment of B-type natriuretic peptide;, WBC, white blood
cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive
protein; AST, aspartate amino transferase; ALT, alanine am-
ino transferase
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7hokAb7I B el A NT-proBNPE 329 (55.2%) 1l A1
261-1,000 pg/mL, 1878 (31.2%)°l14 1,001-5000 pg/mL, 3%
(5.19%)°14 5001-8,000 pg/mL, 1%(1.7%)°l4 11,722 pg/mL
ojAom | 478(6.8%)2 260 pg/mL ©latATHTable 4). tHzEw
ol 51 NT-proBNP Ftol 260 pg/mL ©]’3<l Fol= 344 %
H(11.8%)°1A93 1 F 3¥S 4T, 192 =4e A
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4. JItAbEo] ZAHRIELS I8t cutoff value

ROC curve ©oF&lle] WAL 0966(95% AF 3 0.930-
0.990) 014t} ZhetAb7I el RIS 918 NT-proBNP2J
cutoff valueZ 260 pg/mLZ & ul odds ratio= 101, 9=

93.0%, Sol®E 83.0%, ¥4 dFEs 93.1%, 548 A%
88.2% 01, At AL 91.0%°lAtHTable 5)(Fig. 2).
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5. NT-proBNP&} A& =InHAl SHRIL4Q A

NT-proBNP Z4X|i= LVSF9 LVEFS} JataA7F ella
(r=-0.194, r=-0.183, P>0.05), LVIDs¢} LVIDd$}% 337
7 2 tHr=-0.118, r=-0.013, P>0.05). Z} &=} NAH =
7l wWEE WolE mAsty] 9JF LVSF, LVEF, LVIDs®
LVIDdE AxWAC=Z iF h(index) S 717 NT-proBNP<}
vl aEkl ol Al dBAATE I THE=0.082, r=0.104, r=0.243,
r=0.171, P>0.05)(Fig. 3A, 3B).

ZreAz s A7)0l 179 ¢]  gholo
NT-proBNP9| sk& 4ditdEe] fle Fhoted wlE] =9ko
EAR IS AATH1,784.2£1,903.1 vs. 1,384.4+2232.
pg/mL, P=052). ¥4 BWHE W Fole 3oz A

AdarEel UH

oEr
o> L=
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Table 4. NT-proBNP Distribution Among Kawasaki Disease

NT-proBNP(pg/mL) Number Percentage(%)
<260 4 6.8
261-1000 32 55.2
1,001-5,000 18 31.2
5,001-8,000 3 5.1
>8,000 1 1.7
Total 58 100.0

Table 5. Cutoff Value of NT-proBNP for Differential Diagno-
sis of Kawasaki Disease

KD(acute phase) Control
NT-ProBNP >260 54 4
NT-ProBNP =260 4 30

Odds ratio, 101; sensitivity, 93.0%; specificity, 88.0%; positive
predictive value, 93.1%; negative predictive value, 88.2%; diag-
nostic accuracy 91.0%

Abbreviation : KD, Kawasaki disease
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Fig. 2. Receiver-operating characteristic(ROC) curve for cutoff
value of NT-proBNP in Kawasaki disease. The area under the
ROC curve is 0.96. The cutoff value of NT-proBNP of 260
pg/mL discriminates Kawasaki disease from other similar dis-
eases with a sensitivity of 93% and a specificity of 88%.
"AUC : Area under the curve.
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Fig. 3A. Correlation of NT-proBNP with LVEF Index in the
acute Kawasaki disease. There was no significant correlation
between NT-proBNP and LVEF/BSA. Abbreviations : LVEF,
left ventricular ejection fraction; BSA, body surface area.
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Fig. 3B. Correlation of NT-proBNP with LVIDd Index in the
acute Kawasaki disease. There was no significant correlation
between NT-proBNP and LVIDd/BSA index. Abbreviations :
LVIDd, left ventricular end-diastolic dimension; BSA, body
surface area.
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