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NT-proBNP as a useful tool in diagnosing incomplete Kawasaki disease

Dong Won Lee, M.D., Yeo Hyang Kim, M,D,t, Myung Chul Hyun, M.D.
Tae Chan Kwon, M\D., and Sang Bum Lee, M.D,

Department of Pediatrics, Kyungpook National University School of Medicine, Daegu, Korea
Departments of Ped/atr/cs*, Keimyung University School of Medicine, Daegu, Korea

Purpose : To determine the efficacy of the N-terminal fragment of B-type natriuretic peptide (NT-proBNP) as a useful diag-
nostic method in children with incomplete Kawasaki disease (KD).

Methods : Ninety-six patients who were diagnosed as having KD between January 2008 and June 2009 were enrolled in
the study. American Heart Association recommendations for diagnosis were used, and patients were divided into the
complete KD and incomplete KD groups. Blood tests including NT-proBNP were performed on admission day. Nineteen
patients who had other febrile diseases other than KD were enrolled as control.

Results : Thirty-three patients (34%) had incomplete KD. Change in the lips and oral cavity and conjunctivitis were the
most common clinical features, but their frequency was lower than complete KD (76% vs 98%, 76% vs 90%). Patients
with incomplete KD exhibited significantly higher NT-proBNP level than that of control (1,407.7£1633.5 pg/mL vs 126.2+
135.5 pg/mL, P<0.001). An NT-proBNP cutoff value of 158 pg/mL provided a sensitivity of 81% and a specificity of 74%

for diagnosis of incomplete KD.

Condusion : NT-proBNP assay can be clinically useful for the diagnosis of incomplete KD, if the patient has persistent fever,
change in the lips and oral cavity, and conjunctivitis, and if the patient with those symptoms is suspected to have incom-

plete KD. (Korean J Pediatr 2010;53:519-524)
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IS A5l Fa C H-gA @ (C—reactive protein),
g+t 37} &% (erythrocyte sedimentation rate) 9 -2 &
of AA} 273 QA FFS A&H o7 sl Aol Aasi.

¥ UJEF o]k FE]=(B—type natriuretic peptide, BNP)
¢ ¥ YEF ol FEI=C N—terminal fragment (N—termi-
nal fragment of B—type natriuretic peptide, NT—proBNP)
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Table 1. Patient Characteristics

cKD (n=63) iKD (n=33) Control (n=19)
Sex (M/F) 38/25 15/18 11/8
Age (mo, range) 32 (12-50) 24 (11-46)" 52 (25-73)
Days of fever 5 (4-6) 5 (4-6.5) 5 @3-7
No. of infants 16 (25%) 9 (27%) 2 (15%)

"P<0.05 versus control

Abbreviations : n, number of patients; M, male; F, female; mo,
month; c¢KD, complete Kawasaki disease; iKD, incomplete Ka-
wasaki disease

Z153Ee] nlw= SPSS (version 14.0, Chicago, IL, USA)
S o] &35t Mann—Whitney U—test?} Student T -test® &}
ATk ROC curve® o]&3ato] 2@+ J7 £, C vheA &,
NT—-proBNP2 Zet7]Z (cutoff value) = -t BE &4 &
2= P<0.05Y o EA8H o7 23t xjo|7} vkl Bt}

= a

1. Z24e| &t A Hlw

o Akt yolo Tk e 3271€ (3-166719),
ST 247019 (3— 96711%), gz 5270€ (8—182709) 1)
o Are] ol Bebda ) tizat ghell §2gt xjo) 7t S
AP =0.011), %xd% o 2, ST BT el
2po]7F QI THP=0.059, P=0.285). z} Tolx Ad, 12712

oJake] oote] =, ol U™ 7Iztell= Felsk Aozt glslek
(Table 1).

SHFAME A ko] wsk98%, 62/63), H FE (90
%, 57/63), W2 (87%, 55/63), AA'Heke] W3} (84%, 53/63),
YA o) ) (75%, 47/63) w2 A4 27lo] Hol el
EebdwrellM= 74 Aeke] wistke) 13 Fdol A7 76% (25/
3DE 7P W T fAR SAE BAARE M)A
g A WA NEE AUk T e R 7]Ee) X
FE A= A9 BCGH-919) SRk ek 43% (27/63), £
AT 24% (8/33) 14 B, thrdtold s YeldA skt

o

(Fig. 1).
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Fig. 1. Number of clinical manifestations in Kawasaki disease
(KD) patients and controls. In KD, oral mucosal change and
nonpurulent conjunctival injection occurred most frequently, fol-
lowed by rash and extremities change. cKD, complete, Kawasaki
disease; iKD, incomplete Kawasaki disease; No, number of pa-
tients; oral, oral mucosal change; eye, non—purulent conjunctival
injection; LN, lymph node; extremity, extremities change; BCG,
BCG site injection.
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Table - k] Aol §lgith. NT—proBNP
= B Tol b =ga Ty vzl Hlsl 9=
2polZ KB ItH(P=0.020, Table 2, Fig. 2).
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Fig. 2. Comparative levels of NT-proBNP among cases with
complete Kawasaki disease (cKD), incomplete Kawasaki disease
(iKD), and controls. NT-proBNP concentrations: cKD 775.7+
991.6 pg/mL, iKD 1,407.7£1,633.5 pg/mL, control 126.2+135.5
pg/mL. Box represents interquartile range with median bar, T—
bars represent the 5" —95" percentile interval.

Table 2. Comparison of Biological Markers in Each Group

NT-proBNP as a useful tool in diagnosing incomplete KD

3. ROC curveE O|E¢t =2 JIgAE RITH 7|E

¢ ZFeA 71 Zede] 9lel NT—proBNP 1568 pg/mLE
cutoff valueZ A& w ROC curve o}ee] WAL 0.874(95%
AE 7Y, 0.781-0.967) 0] 1L, odds ratio 11.7, WL 81%,
Eol% 74%, ¥ GIEE 83%, 94 AIFE 70%R oM, gk
AT 78%ATHFig. 3). C ¥HeA w3 mg/LYE= ROC
curve o}gfe] WAo] 0.796 (95% A #F7F 0.678—0.914),
odds ratio 6.9, W% 74%, 5°|% 68%, ¥ 5% 81%,
A AEE 62%, AW AT 73%2 By, AT AL &
% 40 mm/hr” & ROC curve o}#l]9] WA o] 0.815 (95% A1)

42pg/mL
0.8
97pg/mL
158pg/mL
o 0.6
i .
s 257 pg/mL
7] .
e E o
B oad  703pg/mL
0.2
AUC=0.874(0.781-0.967)
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 — Specificity

Fig. 3. ROC curve for the cutoff value of NT-proBNP in in-
complete Kawasaki disease. An NT-proBNP cutoff value of 158
mg/mL provided a sensitivity of 81% and a specificity of 74%,
with an area under the curve (AUC) of 0.874.

cKD iKD Control
NT-proBNP (pg/mL)’ 775.7£991.6° 1407.7+1633.5" T 126.24135.5
WBC (10°/L) 12,6446 132457 7.5%3.7
Neutrophils (%) 67.4+15.6 61.7+16.0 52.1+19.0
Hematocrit (%) 33.0+3.1 31.3+3.1 33.6+2.1
Platelet (10°/L) 380.4+155.1 422541553 24524877
ESR (mm/h) 50.4+23.9° 48.2419.9° 26.5+13.2
CRP (mg/dL) 7.0+5.3" 84465 2424
AST (IU/L) 62.9+82.1 56.2+58.2 55.1+39.6
ALT (IU/L) 66.1+90.1 95.2+142.4 63.3+108.9

Data presented as means+SD (standard deviation)

P<0.01 versus control
TP<0.05 versus cKD

Abbreviations : ¢KD, complete Kawasaki disease; iKD, incomplete Kawasaki disease
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77k, 0.696—0.933), odds ratio 12.3, 2% 70%, Eo]% 84
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