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[(FWZE] BH il (KD) BJLCRAESM (HRV) B3 SAESE A T (Tnl ) FESEA GGG
BRI ( NT-proBNP ) (AR M R AR HUS R M. 773 8 130 1 KD BBLAr R el tRsh Ikt 4 ( n=47,
CAL41) FIJC CAL 4 (n=83, NCAL4L) , [AIMIZEH 110 iR JLE A XS IRLL, 29 FilHE O & B & 1 UL
AR KD 41, #5541 LT IRE HRV F8FRKEIN B /3BT o K2 KD 2 B AE KD 418 LIS NT-proBNP & ¢Tnl /K-,
LR AR KD 4R LIE R 320 N-N (B IFREZE (SDNN ) | AH4E N-N [a] 1452 AF 34 E ( SDNNindex ) |
FHAR N-N [ 22 22 >50 ms AYCHEL 504 S 800 H 408k (PNN5SO) . AR IRA DR (VLF) | i) (LF)
AR (HF ) {EE IR B R, LEZHEF 860 B0 THE (P<0.05) o CAL 20 SDNN. £3ic st af
5 min N-N [ P-4 {E AR #E25 (SDANN) . SDNNindex. #HAE N-N [l 22 (5 A2 )5 (4 (rMSSD ) . PNN50.,
VLF. LF Al HF {8 B F 6 B 41 AR KD 41, LF/HF i & X% B4 (P<0.05) . CAL 41 52 NCAL 411 ¢Tnl Al
NT-proBNP 7K V1475 T-4E KD 4H ( P<0.05 ) . KD £ JL ¢Tnl 5 SDNN ., HF 254056, 5 LE/HF 2 EAHE (P<0.05 ) ;
NT-proBNP 5 SDNN, SDANN, HF 7 (P<0.05) . £ HRV $8454F KD HILAY CAL W B A —E W
17 9=9" [ FESRILBIZE, 2015, 17 (6) : 607-612]
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Relationship between heart rate variability and coronary artery lesion in children
with Kawasaki disease

CHEN Ting-Ting, SHI Kun, LIU Yi-Ling, GUO Yong-Hong, LI Yan, WANG Xian-Min. Department of Pediatric Cardiology,
Chengdu Women's and Children's Central Hospital, Chengdu 610091, China (Wang X-M, Email: wxm6910@163.com)

Abstract: Objective  To explore the correlation of heart rate variability (HRV) indices with cardiac troponin I
(cTnl) and N-terminal pro-B-type natriuretic peptide (NT-proBNP) in children with Kawasaki disease (KD) and their
prognostic value. Methods A total of 130 children with KD were assigned into coronary artery lesion (CAL) group
(n=47) and non-coronary artery lesion (NCAL) group (n=83). Meanwhile, 110 healthy children and 29 children in the
recovery stage of non-cardiovascular diseases were selected as control and non-KD groups, respectively. Patients in the
four groups received 24-hour HRV monitoring. Levels of serum ¢Tnl and NT-proBNP were measured in the KD and the
non-KD group. Results Compared with the controls of the same sex and age, the KD patients had significantly reduced
standard deviation of all normal sinus RR intervals (SDNN), mean of SDNN (SDNN index), percentage of successive
normal sinus RR intervals >50 ms (pNN50), very low frequency (VLF), low frequency (LF), and high frequency (HF)
but a significantly increased LF/HF ratio (P<0.05). The HRV indices including SDNN, standard deviation of all mean
S-minute RR intervals (SDANN), SDNN index, root mean squared successive difference, pNN50, VLF, LF, and HF
in the CAL group all significantly decreased compared with those in the control and non-KD groups, while the LF/HF
ratio was higher in the CAL group than in the control group (P<0.05). The serum levels of ¢Tnl and NT-proBNP in the
CAL and NCAL groups were significantly higher than those in the non-KD group (P<0.05). In children with KD, serum
cTnl level was negatively correlated with SDNN and HF but positively correlated with the LE/HF ratio (£<0.05); serum
NT-proBNP level was negatively correlated with SDNN, SDANN, and HF (P<0.05). Conclusions HRYV indices have
certain clinical significance in assessing CAL of children with KD.  [Chin J Contemp Pediatr, 2015, 17(6): 607-612]
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JIIER% ( Kawasaki disease, KD ) J&—Fh 2tk
PMERG IR REEBE, J& LSS RO
T UL PRI, R HE Y T ACRE O IE B e R B
kIR AE o 0 AE M (heart rate varibility, HRV )
G SO B E] N-N a3 B Nk s, R
RN T f 25K 07 ) Bk M AT, R i
JWLCIE F EHZERSE (autonomic nervous system,
ANS ) PO IERY IR, I AR X T ANS DIEERY
FEKMEbR M, W BN DIE A G S5 £
Pl LB & P XTI, SRS
R IR TR B ks A2 1l 45 A i A ™ SRR B 5 HRV
A2 B AR 9T B el A KDt HE ik 3h
Wk#i3 (CAL) B HRV FIASEMA T (cTnl) .
S AR TN R AT (NT-proBNP ) HIZRfL R,
DIFRTT HRV X KD £ 35 905 15 P14k R0 S80S 14 1 PR Lz
FHHE.

1 JEREAZE
1.1 HRIH
PEHCIR BE 2012 4F 8 H & 2014 4F 9 H iR 1Y
KD &L 130 BRI 5, Hoh 55 83 4], Zc 47 14l
B 1.8:1; FidEFE 4 MHE 122 1104,
HRLAERY 2 2 7 H o MR IR 30 kO 75 32 306
130 %1 KD H L4k CAL4H( n=47 )FIHE CAL( NCAL)
2 (n=83) . KD iZWitsifE S M H 41| 895 Z5 51
232005 4R & A B & T )R IZ W 55 5 IRIBTT 48
F 2004 4 APP Jz AHA BEA il 52 A9 A 58 42 )1 175955
(incomplete Kawasaki disease, iKD ) HIIZWHEI T8
w7, KD bR s B AR 2 Wik i 2% 2012 4R
el 2o LB o 2 AT ) 1 Ui e AR 20 ik s
ARG RALBRE I ™, S BRI EE RS 0 E R
WP 2 T JE g o R o S S S Bt s £8 L 29 AR
KD 24, Ho 5% 184, 2114, Hatbpl1.6:1;
EREE e NMAZE1L S5 HA, PHAFER3I S
LA HEBR O A Rgepsin . £8.. 2. BEIR
. HRBR D RE T B R B, BRI
SN HRV 259, BEBCT 3R BEA T e A A i) fie
FRILEE 110 BT, b 5g 71 4], 22 39 f,
BB 1.8:1; FEHE S MHE 125 510H,
HAARNS 3 5 4 H o AR AEEYSE T IH
W ERTGIFE X, BARHE.

1.2 cTnl % NT-proBNP 7K F#&i

KD ZUF1E KD L EM2IH R HigRas
REFHEBUR K L 4 mL, A Z P4 2% (EDTA)
FHrEEE T, LA 2500 v/min B0 10 min, $EHC
WKL, 12 H 92 [E & 4 Nano-Checker 710 # %
JZ BTG I A4S B A 7 TR 2 1 B 8 1 3R 4 X Tl 2
NT-proBNP JEA7AG I . A3 5 2 7™ 4% e e
YERAR AT, oTnl B9 IEH {H 4 0~0.5 ng/mL, NT-
proBNP [F1EF {E M 0~500 pg/mL.
1.3 HRV HIE

KD 4 B ILTE 2 EIN (e 10d ) 4%
Z 24 h S HENC . [UER T2 E DMS A R
oy w R E KR A3 mls R (dbst) ARRA R
PEUEW 12 5 24 h IS OB AT RS X2
R LAY 24 h RO VAT HRV 4087, 31
(1) BHSAT G bR IEH M N-N [ R
2 (SDNN) . 2 ¥#Bid & 414 5 min N-N [A]JHF- 3
fHMFRIEZE (SDANN) | AHSS N-N [H] bR 122 1)
SEXIE (SDNN index ) . 4B N-N [H] 3] 22 (A (19 2
JrHE (fMSSD) . AHAE N-N [H] ] Z 2% >50 ms [
O O PSR E % (PNNSO) o (2) il
Worprgeitdabe: SIS (TF, < 040Hz) .
AT (VLF, 0.003~0.040 Hz ) . {E#1Lh% (LF,
0.04~0.15Hz ) . 4% (HF, 0.15~0.40 Hz ) .
BATE / 45 ( LE/HE ) P,
1.4 FITFESH

K SPSS 13.0 Sei b4 S A 148 240y
Mr, THEERAE + brifEE (x2s) Fom, £
2 [B) L3R S R R O 22 0 W5 ARG BT R
Spearman AT, P<0.05 2R A G242 L,

2 #R

21 AEEHER KD AS53T8BAE HRV b
130 451 KD 4L, <1 % 24 41 (18.5% ) ,
1~5 % 79 fi] (60.8% ) , >5 % 27 i (20.8% ) .
110 X R JL#Ep, <1 2 1561 (13.6%) , 1~
5% 734 (66.4% ) , >5% 224 (20.0%) .

TE HRV B 3846 F5 O 17, [R) 48 3% 7 51 KD 21
SDNN . SDNNindex F1 PNN50 {E It T-% B 4H( P<0.05 )
(£ 1~3) o 7€ HRV S8 45 7 m,  [RIAE I8 1 51
KD #1 VLF. LF Fl HF {EAX 7% 4 ( P<0.05) ,
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LF/HF {5 T4 (P<0.05) (%4~6) .
F1 AE< SARMRILEE HRV BHEHEIREEE  (xxs)
3 SDNN(ms) SDANN(ms) SDNNindex(ms) rMSSD(ms) PNN50(%)
2 7
5 & 5 z 5 & 5 % 5 “

X HRZH 68 + 10 6712 56+ 11 56+ 11 42 +10 45+ 13 20+ 10 20+ 12 48+19 44+23
KD 2 63+16 61 +16 55+15 52+15 33+9 34 +11 14+ 10 15+7 45+23 4.1+27
t{H 0.779 0.718 3.372 0.654 0.598 0.921 0.413 0.372 0.835 0.720
P{E 0.031 0.037 0.125 0.078 0.010 0.026 0.035 0.028 0.043 0.040

. SDNN: IEHEEM: N-N [AIbRiEX; SDANN: 2¥ic % 4E 5 min N-N [FERE PR HEY ; SKNNindex: A4S N-N [ bR 2
HOT-HM; tMSSD: HHAE N-N a2 (H 3 7R ; PNNSO: AHAB N-N [ 812 2 >50 ms A CAEL OB 5 /080 W iagL, 55 9 4,
% 6 f; KD 4, 51541, %9 i,

*r2

HH 1~5 SARMERILEE HRV BHIIEIREEE  (xxs)
- SDNN(ms) SDANN (ms) SDNNindex(ms) tMSSD(ms) PNN50(%)
5 & 5 ‘8 5 & 5 8 % ©
SHE4L  100+34 100+ 32 8830  88+33 49:22 4924 4125 4027 1211 13+ 10
KD 41 86+£32  87£32 7027  68+30 43:23 4020 30£13  32:16 8+5 8+5
tfl 0.442 0.379 0.366 0.711 0.935 0.812 0.596 0.741 0.474 0.166
Pl 0.029 0.023 0.018 0.024 0.041 0.039 0.028 0.034 0.016 0.009

1 : SDNN: IE# M N-N [EIFRMEL ; SDANN: 2304 5 min N-N [A| W ES4ME PR HEZS ; SKNNindex: AHAB N-N [A]WIARAEX
IF-H{HE; rMSSD: AR N-N [ 25 (E 5 HRAE; PNNSO: HI4B N-N 8112 2% >50 ms M50 O EE 505G XHRg A, T 48 4],
25 fl; KD, 5 52 4, g 27 fil.,

x3 WAH>5 SRR ILEE HRV FHgifEMREER  (xzs)
- SDNN(ms) SDANN(ms) SDNNindex(ms) rMSSD(ms) PNNS50(%)
5 © 5 kS 5 S 5 S 5 S
popist| 134£50 136 £48 119£48 121 £42 63+27 6323 48 21 48 +24 22+15 22+ 14
KD 4 111 +54 113 £ 47 98 + 46 98 +41 57 +30 57 + 28 46 +21 42 £ 24 18+ 11 19+9
t{H 0.246 0.277 0.125 0.202 0.560 0.774 1.233 0.505 0.738 0.893
P1H 0.036 0.038 0.025 0.030 0.034 0.045 0.276 0.419 0.037 0.041

7 : SDNN: IEF 58N N-N [EIFRMEL ; SDANN: 2705045 5 min N-N [A| W FE4E bR HE2SE ; SKNNindex: AHAB N-N [A] AR MEX
BSFEME; rMSSD: 14K N-N I 22 (A9 2 7 AR (B PNNS0: A4S N-N (813122 25 >50 ms BY.CEEL O SB35 XHaeF, 5 14 41,
2 8 fil; KD 4, Y516 fl, 211,

x4 WAH< SAEMERILEBE HRV SUSIEFRILE  (xxs)
gl VLF(ms?) LF(ms?) HF(ms’) LF/HF
5 7 ] 7 ] 7 ] k8
Xof HR 2 543£308 527319 231+ 123 230 + 132 84 +37 79 + 35 1.7+0.7 1.8+0.6
KD 2 367317 346 +299 145 + 101 138 + 102 52 + 30 49 +23 2714 25+1.1
IXiEN 0.740 0.891 0.528 0.331 0.814 0.715 1.239 1.574
P{H 0.027 0.031 0.018 0.009 0.035 0.026 0.038 0.041

TE: VLF: SRARHIIAS LF: RS0, HF: i, oHfReih, H o4, Zefil; KD 4, 51541, %« 9.
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R5 MWHI-55AEMEHILEE HRV Susifstrbi;  (xxs)

o VLF(ms’) LF(ms’) HF(ms”) LF/HF
5 7 5 7 5 7 5 Z
poyiEEl 995+516  932+474 436+205  412+198 281174 290+ 143 1.9+0.7 1.8+0.7
KD 41 876 + 387 807 + 391 198 + 131 200 + 137 126 + 93 120 + 87 2715 26+13
1l 0.456 0.614 0.147 0.323 0.530 0.217 0.746 0.871
Pl 0.034 0.039 0.007 0.014 0.029 0.012 0.042 0.044

TE: VLF: WRARBIIER, LF: B3 HF: @i, xR, 548 4, 2025 KD @, B 5241, 227 fl,

x6 WH>5FAREMAILEE HRV STUgiERER  (xzs)

el VLF(ms®) LF(ms®) HF(ms’) LF/HF
L U b u 5 7 5 u
XTHRZH 16631122 1595+1271 678 £293 657 + 288 442 + 194 429 + 177 1.7+05 1.7+0.6
KD 4 1116519 1071 +524 381+ 178 359+ 173 183 + 136 172 = 128 20+18 28+16
tl 0.335 0.410 0.195 0.257 0.066 0.279 0.532 0.780
P 0.021 0.028 0.013 0.017 0.008 0.025 0.034 0.042

TE: VLF: SRR, LF: RS0 HF: @i, xIRgb, 5514 40, L8 fil; KD 4irb, B 164, <11 fi,

2.2 CAL 3t HRV &I5EREI 2200 X HRZHFNAE KD 20 (P<0.05) (3£ 7) . TWitEMmisg

T I8 48 F5 J7 1, CAL 4 SDNN., SDANN, F8PRJTM, CAL 4 VLF, LF Fl HF {E 54K F % 18
SDNNindex. rMSSD Fl PNN50 {8 Y15 T~ % B 25 i1 AR KD 4, LF/HF {i & FXF R4 (P<0.05) .
JE KD 41, SDNN. SDANN F1 PNN50 {f{£ 7> NCAL ~ NCAL# VLF. LF Fl HF {5 TX B4 FJE KD 4H ,
4 (P<0.05) . NCAL 41 SDNN Al PNN50 {& ik T LF {H&E T CAL 4 (P<0.05) , W38,

R7 HBAHRVEHEIEIREEER (xxs)

2151 [k SDNN(ms) SDANN(ms) SDNNindex(ms) rMSSD(ms) PNN50(%)
xR 110 99 + 37 88 + 35 52422 4522 15+12
4k KD 2 29 98 +35 83 =31 50+ 24 43 +24 1411
NCAL 4 83 94 + 38" 79 +30 47+ 18 40419 13+ 10"
CAL 4 47 78 + 23 68 +30™ 43 + 13" 35+ 13" 10 £ 7

F {4 12.040 9.902 2.585 1.937 18.158

PH <0.05 <0.05 <0.05 <0.05 <0.05

. SDNN: IE#EME N-N MAARAEZ ; SDANN: #ic %94 5 min N-N (A B AARHEZ ; SKNNindex: FH4E N-N [a) i niE 2
FSE2 MR tMSSD: AHAR N-N Al 22 03 7 A ;. PNNSO: AHAE N-N [H 2 2% >50 ms A C80 5 OB 2080 a 725 5% IRZ Le#,
P<0.05; bam53E KD 4164, P<0.05; ¢ 5 NCAL 4HIbE:, P<0.05,

&8 BHHRVIIUHIEIRILE (xxs)

24 5 Bk VLF(ms?) LF(ms’) HF(ms?) LF/HF
X IR 110 1507 +993 581 +254 379 + 320 1.7+0.6
4k KD 21 29 1624 + 901 547 +236 402 +317 1.8+0.6
NCAL 21 83 1202 + 634" 206 + 168" 165 = 124" 23+1.7
CAL %1 47 952 + 417" 178 + 119" 107 = 75" 29+1.5"

F {4 5.156 8.347 1.964 2.781

P1{H <0.05 <0.05 <0.05 <0.05

W VIF: MARBIER, 1F. O3, HE: S, a s SXHR4L, P<005; b5k KD 4, P<005; ¢ 7”5 NCAL 4L, P<0.05,
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2.3 KD 53E KD 4 cTnl 5 NT-proBNP 7k &l

CAL 2 J NCAL 4 19 cTnl F1 NT-proBNP 7K

TV E T 53E KD 4 (P<0.05) ; CAL #H cTnl /K

7 T NCAL 4H (P<0.05) , 1fif CAL 44 5 NCAL

2H [B] NT-proBNP 7K °F- [t # 25 5% L& it 2= B X
(P=0.189) . W39,

%*9 KDE5IEKDZHcTnl K& NT-proBNP /K FEELE (x+s)

2151 1515 cTnl(ng/mL) NT-proBNP(pg/mL)
4k KD 4 29 0.23+£0.18 107 + 36
NCAL 4 83 0.47 £0.21° 619 + 121°
CAL 4 47 0.73 = 0.30™" 657 + 107

FAE 14.213 7.696

P1E <0.05 <0.05

e oTnl: UASAE M T; NT-proBNP: 2 Ak d IR i 4 ;
a /R SXF A A, P<0.05; bRt NCAL 44, P<0.05,

2.4 HRV 5 cTnl #1 NT-proBNP BJtE<1E 547

KD )L ¢Tnl 5 SDNN, HF £ 74156 (4351
r=-0.402, -0.356, P<0.05) , 5 LF/HF & iF M
* (r=0.517, P<0.05) . NT-proBNP 5 SDNN,
SDANN, HF 2 A% (40 r=-0.528. -0.394 .,
-0.430, P<0.05) .

KD % & m ALl H A v A B a0, 7] /8 5tk
ZEALAN Z A A T PR PR 5 D A A A PR A A
Ko KD BE RN E VAR S0, 724K
AR MEANML, SR A -5 | S PN B 40 e O T
B, S B0N B AR A R DR RERT M Tl X
FAET DML, 2Ol s, HATEC LA
LA S A BRI ML AEFR, SO PR i 4
T2 W B R A BB R R, R A
TR KD HBEMLE T Tl MKFIH B TR . NT-
proBNP & —Ff 3= %2 iy 0 3 LR AL 5 J80 A0 53006 1) ol
SN, SO A B IOCR 1
X T NT-proBNP 55 560k B ks g 0 o6 & 52 B RiriE
FZ M IREL. 25PN NT-proBNP 54k
Bk AR AL B EAHSE Y, X KD A se L
7 NT-proBNP 7K-F-H 34 &5 . FEARTRSE 1, KD f#
F 1 ¢Tnl B NT-proBNP K BT, H Tl

K7 CAL 2H# NCAL 2HW & FH=, 1 CAL 21
55 NCAL 48] NT-proBNP /K22 3 G 12432 L,
i AN BEIE S NT-proBNP 7K~ 5 KD ) CAL Z [H] (1)
KER, AR5,

HRV (1445 27 B Rl 2 A8 B 28 15 2 5 1 2290
WINLEA RN, sSSP 5oE et A £
REMWAEZEH A, P I AE B R 4+
BHIEF ARG, PE IR 1Y) 5 B A AT
SR MUAA: TS S 1 5% . HRV 2GR AN
ToIME A EREIEN . MR R HRV AI4E R
T 0 00 SR A T D) U T A AR A
IR HRV AT TN 20247 48 KO AR B Ik A ATRYT
(1) 2P AR B O AT BT B 38 1 I P I AR 2
OHEEE R &A1 IEAER, X T HRV A R
FBFSEE G ILEEZE . BEIRSG . A EM iy
B )20 . WREEAE . PH ZE 1 W AR I W 7 45 25
e (e 7 LR A (1) 4 =2 0 e R P Y ¢
P25 ST F2 D25 R I R K R RN LB RE p 28 41
4k FE, HFEZS TR, 72/ & E
90 I 4 A e 0 Y, X KD Y LA R A5 g
AN A .

AWEFE KB, KD BILE X B4 HRV 484515
Bl FFE, H CALZH HRV f845 FREE U] W,
PR KD LA A= CAL B33 B T A2 I8 28 24 1y
BEPE, RE RN SZ 2], 51 E R AR -
HIERZJA , R G KD 8L, JoH CAL
20 # JL) SDNN, SDANN, PNN50, LF &+ 4>
Wi, H ¢Tnl. NT-proBNP 5 SDNN ., HF i3,
$E78 HRV 45512 SDNN Al fEJHE /R KD g ot
CAL WG FHa4r . HnTREHLEHI N A E e mr DLk
JHC A 2 25k O I L R N B 2R G B AR T A
R AL E A FEVE T, I 2 T Bk
A 2R 2R T 5 ) N S SN, SRAE SE A
WX B AN E R Ge g Ol 3 FE M TIRE

AHESE Ry MR ST, RS> NCAL 3R
T m BRI, BARAL] KD LAY CAL %

(36.2% ) ¥y, [RIISAS [R]AF 0814 501 A 0 5 %k S 481
D, WY RMAS, RIS, L
O ERR RS20 HT KD Hh HRV B 3h 87281k J2 6 KD
FHATHEIRIT X HRV (5200
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