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ABSTRACT Objective: To investigate the expression of serum N-terminal B-type natriuretic peptide (NT-proBNP), amyloid A
(SAA), C-reactive protein (CRP) and cystatin C (Cysc) in children with Kawasaki disease (KD) and its prediction efficiency of combined
detection on the risk of coronary artery damage (CAL). Methods: 98 children with KD who were treated in our hospital from January
2019 to December 2021 were included. According to the results of echocardiography, they were divided into CAL group (n=31) and
non-CAL group(n=67). The levels difference of NT-proBNP, SAA, CRP and Cysc in the two groups were compared. The data of patients
were collected, and the influencing factors of CAL were analyzed by Logistic multivariate analysis. The receiver operating characteristic
(ROC) curve was drawn to analyze the predictive efficacy of the combined detection of serum NT-proBNP, SAA, CRP and Cysc on the
risk of CAL. Results: The levels of serum NT-proBNP, SAA, CRP and Cysc in CAL group were higher than those in non-CAL group
(P<<0.05). Univariate analysis showed that CAL in children with KD was related to age, fever time before treatment, whether it was typi-
cal KD, platelet count (PLT) and leukocyte count (WBC)(P<<0.05). Multivariate Logistic regression analysis showed that the high levels
of serum NT-proBNP, SAA, CRP, Cysc and WBC, age < 3 years, fever time before treatment > 6 days and atypical KD were the risk fac-
tors of children with KD complicated with CAL (P<<0.05). The areas under the curve of serum NT-proBNP, SAA, CRP and Cysc to pre-
dict the CAL occurrence were 0.761, 0.759, 0.753 and 0.746 respectively. The area under the curve of four joint tests to predict the CAL
occurrence was 0.906, which has a higher predictive value. Conclusion: Serum NT-proBNP, SAA, CRP, Cysc, WBC, age, fever time
be fore treatment and atypical KD are the influencing factors of CAL in children with KD. Combined detection of serum NT-proBNP,
SAA, CRP and Cysc has a good prediction efficiency on the risk of CAL occurrence.
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Table 1 Comparison of serum NT-proBNP, SAA, CRP and Cysc levels between CAL group and non-CAL group( xt s)

Groups NT-proBNP(pg/mL) SAA(mg/L) CRP(mg/L) Cysc(mg/L)
Non-CAL group(n=67) 22548+ 31.38 313.72+ 55.19 36.93+ 7.21 0.98%+ 0.11
CAL group(n=31) 32237+ 20.59 406.82+ 72.50 88.85+ 9.37 1.52+ 0.17

t -24.783 -7.012 -40.687 -31.742

P 0.000 0.000 0.000 0.000

22 CAL RERBRAESH

KD BJL3t%& CAL 545EY JRYT A& P[] 2 15 o B
KD LA J: PLT \WBC /KA % (P<0.05);KD # LIk CAL 5
PR JETA I YL L) & Hb ALB .PA ALT AST .BUN Na+,
CREA /KFETK(P>0.05), W2,
23 CAL RERSEESH

LI KD LI R CAL HHAS &, W{H 1= &4 0= KK
A 5 LA NT-proBNP . SAA (CRP Cysc AF % VYT HI & #T
] A5 A 8 KD LK PLT \WBC %543 Geit225 R 1E R A
AR, H AP Ifil i NT-proBNP .SAA .CRP Cysc ,PLT ,WBC 1K
FESRPEAR R (AR W 1=<<3 % ,0==3 ¥ ; JRIT R A A
AffE:1=>6 d,0=<6d; A KD:1=7%,0= 2, HFEEZHEEK



- 3088 -

IEYES#E  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.16 AUG.2022

Logistic [FIJ9#8 , % A ENTER 3% , e & S0 4558 /s - 1003
NT-proBNP SAA .CRP Cysc \WBC /K- V4285 . 4El <3 % JA

SEHT RN >6 d, FE81% KD /& KD B JLIF % CAL BfEks
2 (P<0.05), W33,

%2 CAL REMBRERS(xt s )n(%)]

Table 2 Univariate analysis of CAL occurrence [(x£ s )/n(%)]

Factor CAL group(n=31) Non-CAL group(n=67) t/x? P

Gender( male/female ) 17/14 36/31 0.046 0.830

Age(years) 2.73% 0.49 3.31% 0.55 -5.019 0.000

Fever time before treatment(d ) 6.32+ 1.17 5.48% 1.09 3.466 0.001

Concurrent infection(n ) 9(29.03) 17(25.37) 0.146 0.703

Typical KD(n) 12(38.71) 46(68.66) 7.868 0.005

PLT(x 10°/L) 369.02+ 22.26 328.97+ 2143 8.499 0.000

WBC(x 10°L) 21.19+ 2.38 16.08+ 2.84 8.698 0.000

Hb(g/L) 103.15+ 17.41 104.26+ 21.28 -0.255 0.800

ALB(g/L) 32.94+ 537 33.34+ 6.09 -0.313 0.755

PA(mg/L) 225.02+ 40.83 236.75+ 42.59 -1.284 0.202

ALT(U/L) 2497+ 3.71 23.62+ 443 1.473 0.144

AST(U/L) 27.63% 6.33 2691+ 6.24 0.507 0.613

BUN(mmol/L) 3.04%+ 0.47 2.99+ 0.39 0.552 0.582

CREA (umol/L) 46.57+ 8.71 43.08+ 8.42 1.888 0.062

Na'(mmol/L) 14541+ 17.56 144.78+ 16.38 0.173 0.863

x3 CALREMSEARSH
Table 3 Multivariate analysis of CAL occurrence

Factors B SE Wald «* OR(95%CT) P
Constant term 2.997 1.138 9.173 - 0.000
NT-proBNP 0.497 0.586 6.382 1.738(1.274~2.883 ) 0.003
SAA 0.386 0.397 12.482 2.371(1.469~3.951) 0.000
CRP 0.373 0.382 10.034 1.918(1.226~2.863) 0.000
Cysc 0.409 0.396 9.462 1.847(1.274~2.881) 0.000
WBC 0.381 0.286 14.582 2.317(1.392~2.916) 0.000
Age 0.375 0.273 13.952 1.681(1.143~2.379) 0.000

Fever time before
0.282 0.372 9.462 2.181(1.394~3.714) 0.000
treatment

Atypical KD 0316 0.452 11.337 1.857(1.395~2.787) 0.000
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Table 4 Prediction efficiency of serum NT-proBNP, SAA, CRP and Cysc on the risk of CAL occurrence

Test items Area under curve (95%CI) Cut-off Sensitivity( % ) Specificity( % ) Accuracy( %) Youden index
NT-proBNP 0.761(0.664~0.841) 283.11 pg/mL 83.87 68.66 73.47 0.525
SAA 0.759(0.662~0.840) 1.82 mg/L 90.32 53.73 65.30 0.441
CRP 0.753(0.655~0.834) 54.85 mg/L 80.65 67.16 71.43 0.478
Cysc 0.746(0.648~0.828) 1.16 mg/L 54.84 83.58 74.49 0.384
Four joint 0.906( 0.830~0.956) - 77.42 92.54 87.76 0.700
10 Bl & CAL WEKHE R, HENHeER MAER /N &L
i BRI EIREM R T LT, B IERHHT 22, e se
0.8 - YT EG, XA R/ NG KD L, 7% w4591 & CAL
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Fig.1 ROC curve of serum NT-proBNP, SAA, CRP and Cysc predicting

the risk of CAL occurrence
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