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Renal artery injury caused by Kawasaki disease

WANG Zhi-Jian, ZHU Mei-Hua, ZHANG Li, CHEN Jun-Chu, ZHU Li-Ling, LIANG Min, PENG Yun. Department of
Pediatrics, Second Affiliated Hospital of Guangzhou Medical University, Guangzhou 510260, China (Zhu M-H, Email:
zmhl1962cn(@163.com)

Abstract: Objective To investigate renal artery injury caused by Kawasaki disease (KD). Methods Forty-three
children with KD were enrolled in the study. According to the blood pressure in the acute stage, these children were
classified into normal blood pressure subgroup and increased blood pressure subgroup. Eighteen children with fever
caused by acute upper respiratory tract infection were enrolled as the control group. The diameter of the origin of the
main renal artery, hemodynamic parameters of the main renal artery and the renal interlobar artery, rennin activity, and
levels of angiotensin II and aldosterone were compared between groups. Results  During the acute stage of KD, both
subgroups had a significantly smaller diameter of the origin of the main renal artery, a significantly higher resistance
index (RI) of the main renal artery, and a significantly lower end-diastolic velocity (EDV) than the control group (P<0.05).
The increased blood pressure subgroup had a significantly lower EDV of the interlobar artery than the normal blood
pressure subgroup, a significantly higher RI than the normal blood pressure subgroup and the control group, as well as a
significantly higher rennin activity and significantly higher levels of angiotensin II and aldosterone than the normal blood
pressure subgroup (P<0.05). A significantly increased EDV and a significantly reduced RI of the renal interlobar artery
were observed in the increased blood pressure subgroup in the subacute stage compared with the acute stage (P<0.05).
Conclusions KD may cause renal artery injury and early hemodynamic changes, resulting in a transient increase in
blood pressure in some patients. [Chin J Contemp Pediatr, 2016, 18(1): 29-33]

Key words: Kawasaki disease; Renal artery; Blood pressure; Renin-angiotensin-aldosterone system; Child

[ s HIW ] 2015-10-10; [ %32 H I | 2015-11-26
[FEETH ] I ARE EERIIE G ST IR (A2014308) &
[ &I ] B, B, Simred, mIE(EE,
[mfEIER | R3EE, &, #d%, FATE,



FIBEH 1M
2016 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.1
Jan. 2016

JIIB 5 ( Kawasaki disease, KD ) f&—Ffh 45
PRI 9 A 3 B AR Y LEE 2Pk & A PR -
HGIRFR B ZHRE, O M489 A8 S f w7 DAl 2 fe ™
HIRIM, SRS E . SRR, [\
BHEA 2 B Z A0 LA A2 B 303, e
Mg JERE. B RpiE ., MdE, HWE I RAE IS
15 KD KTEZa A AE . BV ib s e, KRk
TEER kIR Kepezs Mo BAT KD A9 R A& AL I
WA T, AP R TAE T & B4 KD L
BIFA MET IS, EAMBA #RIE KD &5
PR I A R IO AR ] 1 AR SR R 7 2
AR, I S K TR RN AR A B
BKE LR sh F12 280, 35T KD BILE shiksz R1%
o, ZEER - M EEKE - BEERS (RAAS)
TEPEACERIRTIN 5347 S SRR 0T I 52 e
9 KD [ S W L 5 22 (1 PRARHE
1 #BERERE
1.1 HARMNHERHAE
VEFE 2014 4FE 6 H Z 2015 4F 11 AT MERFK
“FHE S B B AT N T I LB YT L b N
BHMERE X T2REVI 34~ H % 3 2 KD L 43 £l
YENBFFER G, BT SR G & H AR Ry iFF 5% 2%
RAEITIES 5 BuslibsiE ®, JEUE TR DIRE . #b
A C3 FIBEINZE C SR 5 HEBR B /NBR ' 4% . 3 i
B R OB SE R R S SRR

Witk KD L2 APk & A (IVIG)
FMBTHEIVCAR (APC) JRIFRIAVINE, 4% 3CHLE R
M2 WbRIE ™, 43 Ry i T Rt 1 5 I
2, Hop T g 21 41, 1 i 5 .4 22 4,
fie CERFETHILBIS) 56 8 MUFAT i FE I IR
Ay RERES 1 W At R Y, — R R N AR
I~11 K, FEFRR T ARG B 52 NI
PEW, — AT 11~21 K, ZBUAEWE ,
JEARGEfE, 5 vty 1 BUBCIR A R B2 it /Nl 3 22
KEFBFIEE 4 IS 3 R 1, —
IR TR 21~60 K, G RAEARIH IR, WnJoHA
Teb IR B ko A8 BV ik 52 5 A et AR 2 Ik ggg Ul ) mT
Frek e B AR E N A SCER 7, 3 3 R4 L
B 2 ik 3 R 4R B N AR IE H (B Sh ikl 3
SEOT M 22 D, Oy A 2 LA 3

% N KD ULE AR

BEBLIEHC 18 i 3 % PN Gk b il g A 4R
SRILME A IR CTRIAR LR ), 230 e A A
B, R S KD AP ZH LA K i F il
ZESFIG R (1) .

F1 BE-WABLLER

<1% 134 B/
i) e (%) [n%)  (B]) (xs,H)
gk 18 1056)  8(44) 135 15%5
KD IMJEIE#4 22 12(55)  10(45) 16/6 147
KD ILETFE4E 21 13(62)  8(38) 1477 147
Fo) 18 0.273) 0.226)  0.079
P1{A 0.873 0.89 0.925
1.2 BT AE

KD B2 Wis, TE kIS IVIG, Fl&h
1~2 g/kg, T 8~12 h fflkZet@dm A ; [R5 I8 H
APC, %EH 30~50 mg/kg, 43 2~3 AR, #uR 3d
e, PRAGESH 3~5 mgke, 4EfF
6~8 Jil .

1.3 Im/EM

O3 ST PR M AN 2 S e 2 R
25 B BBOLOBUI R i e, R A 1k, BOH:
R E. <1 % B LW 4 K (SBP) =[68+ ( H]
## x2) lmmHg; = 1% /) JL SBP=[80+ ( 4
% x2) |mmHg; £ 4 % 4H &F 7% & (DBP)
=SBP x 2/3 mm Hg. & F LA I AH [R] 4F # Bt SBP 5%
DBP 20 mm Hg 8¢ 22 %) JL >100/60 mm Hg, 2 Wik
I
14 BEZLHRE

K HH H S22 7 ZRR O (0 £ 5 R S 2 W
1 HI VISION Avius #4748 75 25 864, %
3k, BRFEN 3.5~5.0 MHz. S £33 5 p BURE 2%
FU1~3 mm, i35 75 HJE A /N T 60 BE. B A
2 b [ 5E N BT, KD HR LR B 0 ] 1 vk
WA BE S A S T, R BILT R R
HIAPGR S 3 d MARGRIIIEAT . BRCZE Al EM Bk
FREM, SR R ER A AL, SR SR E K
B IE S R K W SR 5], S 7 ' A% 4 gl ik o
MARNE O ERAMRE SIS, TRk
EREM SR S TS Bh kR . 3B A A B ik



FIBEH 1M
2016 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.1
Jan. 2016

FHREH, WEHNE, BOFEEST. 5
5 I P ATAT 5 WO, I R S ik Aot
Ii) B0 Jok Wi 45 I D (EL R 1 (PSV ) | AT 5K R W1 Fe 1%
i (EDV) , HMAXE I IIHE% Rl= (PSV —
EDV) /PSV, ik S H5 i 3 ik, B4 mil
SHRUREIIE . H R A A R Sk A% o
1.5 BE. MBEEKE . BERKFEARN
& P KD g8 LEM 35 R ## bk 3 mL.
Hes S 2 ul EDTA 2R LA 7E VKK IR R e, R
I 3mL J5HE5), A TR (4°C) TR
FRAR b B R LS ] B 3 (M ), 3R A% R 22
o S e e o 2 & (b st dbr A AR5
It ) F SN-6105y B et 4kas ( LiEAZ i H 38
SEHALERA BRA T ), DU SBe 43 b i A6 I 5
E T o 1K= 8 S | 1T i L N
1.6 FitFEHT
K H SPSS 20.0 Gt A8t b, 1

MY 7E IR H VL
22 FBASHKETEBIBHNZEMLER

KD P9IV 2H 1finHE T s 0L R0 1 1 2H 2t 1)
Bk & TREHNEE/ N LIRA, 254645
2 X (P<0.05) , HFA WA RS sk £+
BN ZE R LG #E X (P>0.05) o T
SUPET KD 4B sk & TR GE AR FEINF -
B, ZRAGE¥E L (P<0.05) , HFHAE
HYE Bk E TG E N 22 7 g i E X
(P>0.05) . W% 2.

KD P~ 2 78 PR RD Y 2 P30 G B sl ik
TR NEZ R TG2HE L R KA
WIRHGR I 22 TG (£2)

®2 ARAFEEEHEMRETEBTARILR

(x+s, mm)

Waty  E  P{E

51 Bk Sk

VERILLIIB + FRvEE (x+s) Foon, PRI e 18 32209 32x08 1299 0211
R ST BEAR ¢ K sk NS ¢ Ko s 4 MBI g ﬁfﬁiﬁ j zjgj ijgj g;‘f 22:
SR FH LB 207 22 530, AL P LR ) SNK . o m
?20 P<0.05 ﬁ%ﬁﬁ%i_l‘%%lo P{E 0.001 0.002

2 #R

21 FHHEMEMKMER

43 5] KD BJLFE2 M IVIG & APCiRYY
B, MUEFER S 21 41 (49% ) , LIU4iEF e h &,
1 2 LANE 136 (62%, 13/21) , Il EHRESH K
— A8 ¥ B (122/78 mm Hg) . 1E{fi ] IVIG
J APCIRYT G W 2t 1, iR TH R 4LA 16 )
(76%, 16/21) MUEMEZEIER , METTHEE S B
(24%, 5121) . MEUFPPEFERIAA 1B INLE,
HAWEIEH . LR B LTE & P HGR 1 i

®3 [MHRASIHIKMREHFSHELLR

TE: 2RI S 00 R 1L JRREH B 73 1) A HL i ) e
Pl 3 d JFIEdR . a RS R I, P<0.05.

2.3 HBABHIKMFTEIHFESHHILE

PRI KD WA 20 1R T v 2H A 0L T
B ESPKG PSV A1 RI BT FIE&AL, EDV /T
I (P<0.05) , (HANALZ B 2253 TG T T2F
B I T A R Sk EDV /NI G E
WA A R A ), RI KT 1L IE 5 2H i
LR, ZRAGIFE L (P<0.05) 5 IMEIER
E2H B [E Bk PSV. EDV & RI 5 | JReH & #4b)
M2 Toae 45 L (P>0.05) o LEE 3,

(x+s)

1 ke B E Bk i Sk
PSV(m/s) EDV(m/s) RI PSV(m/s) EDV(m/s) RI
i 18 1.02+0.11 0.35 +0.06 0.66 + 0.06 0.28 + 0.06 0.12 = 0.03 0.56 = 0.08
KD Ifil s 1E 5 41 22 1.17 £0.14° 0.26 + 0.05" 0.78 + 0.03" 0.28 + 0.06 0.11 +0.03 0.61 = 0.05
KD Ifit T 2 21 1.25+0.14" 0.26  0.04" 0.79 £ 0.05" 0.25 = 0.06 0.08 +0.02*" 0.67 + 0.06™
F 1 14.815 20.289 43.324 2.476 14.058 14.491
P <0.001 <0.001 <0.001 0.093 <0.001 <0.001

e [PSV]URHR BAWE(E 8 [EDV] &F 5K R W ARAE; [RY) BLIF8E. a5 RIRALILAL, P<0.05; bR 5 KD IR IE# 4 K,
P<0.05,



FIBEH 1M
2016 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.1
Jan. 2016

W2 KD WA W4 B sk PSV A1 RI
PIRTF B4, EDV/NT FJER4 (P<0.05) , {H
WA 2 [0 22 55 oG 2 L iR T & W

Bl Sk RT KT BB (P<0.05) 5 BSR4
Z R TG A= L 3 At a sh Ik ) PSV F1
EDV XfHZER TG I2E X (P>0.05) o W3k 4,

F4 TRHEBEASIRNRNNESEHMEEE  (x=zs)
w15 P B 3k a3k
PSV (m/s) EDV(m/s) RI PSV(m/s) EDV(m/s) RI
e 18 1.04 £0.12 0.33+0.05 0.69 + 0.06 0.28 + 0.06 0.12+0.03 0.57 0.05
KD MEIEHA 22 1.13£0.12° 0.28 £ 0.05" 0.75 + 0.04" 0.28 + 0.06 0.11+0.03 0.60 + 0.06
KD MUEF R 21 1.19 £ 0.13" 0.28 + 0.04" 0.76 + 0.03" 0.27 £ 0.07 0.10 £ 0.03 0.62 + 0.05"
F 5.946 6.801 20.693 0.178 2.024 4439
P 0.005 0.003 <0.001 0.838 0.144 0.017

e [PSV] e 0 (i Tk 5

KD AN 20 B = sl ik i i 80 01 2= 2800 2k
HARNE S 22 R o W2
FEFt e 4w [E Sk EDV 52 T2 (=-2.85,
P<0.05) , RUHIK T2 (1=2.54, P<0.05) ,
ERAGIFE L MEIER VA FRA%S
BAEA R 22 5 g2 L
24 KDARAMHEREE., NEXKE |l FEE
& B 7K T B b 3

rE2VE], I T ALEM A B R e L I
PR ER T K [T %) 7 et 34 A R T 4
ZFAGIEEE L (P<0.01) , W& S,

x5 KDARMBBEREME. MEXKE || F0EE Bk

TR (Fes)
L FEEE EEKED R
L S R (/T
1L 1F 5 4H 22 3.8+24 74 + 29 0.13+£0.08
IR 4L 21 10.5 + 8.8 99 +22 0.34 +£0.29
t{H 3.311 3.141 3.020
P1{H 0.002 0.003 0.004

Hee JLEERMYFRIEE i SR 1T R [T 19 2 % (i
14 0.05~2.33 pg/(L-h) . 16~96 ng/L % 0.06~0.18 pg/L.

3 iig

IR, KD M LHE . R BT
HARTM, ERRREHT, CA KD SURHM
S LB B T SR B Y, AL PR
T RIA KD A5 MRS, Ho
RN (IKES 0 S | A T ) G 5 o= VAN

[EDV] EF ik A AR s [R1] BLSFEEL. a /R 5 L] AR, P<0.05,

KD [FIFEXTEF B A s

(N A [ E sy NI 7o ol WY el I /1 - SN
FEEWEEM S, BaLEREIES B sk
A8, JoHGE T sh 2 WML sl bk A4 1L 37 35 7127
A%, R DI RE AR A T A T DL A v A o O
EEIDAE=E = QB = g o b1} Q173 A S W 2
WK PSV. EDV %24, IR 1 BH I H5 4L RL,
PSV 3= 2 i Wi 4 1 B il A R AR EE, EDV
S W e I U ot R R, RIS M R A
5%, SR IS R PIRS a1 FE A,
BEEETIE T A LR 13 21 252 B L#EARY RI
B, #7 7 IERILESARR A Ed: ", b Ek
it A 272 3 3 D 284 ) LEE IE K H Sk CT EE,
IR AR B LEE B sh Bk AR e F 1, HfE I
SRR I E KD LS sk s AR A2 L oY
A

ARG A KD BIL& MM IVIG 1
APCIRITHT, ‘B sk TN/ N T R4,
RI KT &4, EDV /NF &AL, {H KD W4l
[T SH00 e 2= S o248 o i e
FH e 4 i 18] S Bk 9 EDV /N T IR OE # 4H, RIK
F i IEH AL, 457 A T v 2 i 1 s ok i 45 BEL
Jisk, ffiF IVIG Fl APC YA Y7 J5 B 201 41
KD BJLI B sk £ TRGTNGES SEZE ST
GiiteraE o KD BJLYE FE ki sh 12: S50
SEERE 2R 22 RS R L ik
T 2 [ ) ik it 5 30 7 2 4 S 80 R [l A
To MRS W2 It e T i S ] 3 ik
EDV & T2, RUEMRT 28, #eom i s=F



FIBEH 1M
2016 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.1
Jan. 2016

e 72 B L] S K A L B T 7EIR TR R R
KD Sk 5 B sl ik b R B RAE, R EL 4
IR H A P 40 3R T SR K i et R S K
EFBOT I, M R RS, KD S
RBIBKEE HBRY SRBAER o 107 AR g Lo
Bk S I E S kA G A, IR A
SEGERBNKNS, ML BE SRAE BRI NFEAZ /N,
[Fi Pk S B8O I8 A B Ty 38w, i RE T S e
PRAE A Uit 65 20 1) 3 A BR/INBI K A i TE] Sk, i
AT EBhk, 5ZBEEFENTRER
BPL SIAN, S KA TR R L
ML 38 525 o 52 W ISP B T S, U
BH A3 n, Al EDV &K, RI(ETHE .

AWFFE R TE KD S, I T i .20 69
BRIETE . I KR I A A R Y 5 R Al
FRIE A o Tl R b S 9 T g ) AR
IO ZA R 251, B RLAIRYT )R, L
SPEICHR 3 it e T R AL A 2 i . (] )
JKBH D T 2 S BOB R A, SR B R
OrUANE 2, TS SRR - IR B K AR — T [
FYt. B MEAER/ NS K 1 Bk A
EAE I E AR T A Sk R, A R 5K
RIS A Bk R 1, 74 5ok R e i b
AFERTE, TR Sk R . i Kok R A
A SR ZI AW AR VR, fe R R o 3, 5 1R
KRR, G0 T L AR O A L R A v AR
AR R IR MRS, el i T
T IVIG S APCIRYY A, A RAEZ B — & 4] ,
MA TR, B/ RRHETEY 2, BR - 8
BXGK AR - LA AR G D80S , i T e BR R i
{EARBETE B, BEVIEARRE, T34 1 6L i
FEARZENR, B S~ A s kaa 7 A, St i
F T e ) B8 LA "R A RE DL

KD (A fe e B g 48, e T2/
BhK . /INER SRR A B T TRl PR AR o - ]
ShKJE T/NSIRK, ER T RERIN A4 Bl bk o SR
A5 K BMLR B 1 222U . KD A 2R Bl it
15 B SN LA Bl 2 O, AL T R R X R

Mg Ry g, Wik, SR EDV Al RI 41
WS 1 S BN Sk 32 TR AT AR B
B X e shik sz e T iEAs . AT KD R IHiE
Wro X KD B shlici B ariroe, MM L&
B KD, 288 KD HBR 0 1M 8 K,
B FIT 2 KD B &R tLE, 5835 KD 12
IRl

(& % x k]

VAR, AR . R 20 W AR B AR SO & A (1], v
PRI ZRE L 2014, 42(10): 1-3.
Falcini F, Calabri GB, Simonini G, et al. Bilateral renal artery

(1]

(2]
stenosis in Kawasaki disease: a report of two cases[J]. Clin Exp
Rheumatol, 2006, 24(6): 719-721.

[3] Ayusawa M, Sonobe T, Uemura S, et al. Revision of diagnostic

guidelines for Kawasaki disease (the 5th revised edition)[J].

Pediatr Int, 2005, 47(2): 232-234.

B, A5mek . LE S ERIZ W S iRy ORsE R (1), b

AESTHLRHIG R 2R L 2013, 28(13): 1037-1040.

VLD, RS, LA i s ST LR M. 55 8 L. JEat -

NRBA AL 2015: 1517-1518.

Pk . PN 2R T, 55 . MOULEIE R B sl ki 2R

BE CT M ()] HPEN ASZIRSIRTT , 2011, 8(4): 319-322.

Lin GJ, Cher TW. Renal vascular resistance in normal children-a

(4]

[3]

(6]

[7]
color Doppler study[J]. Pediatr Nephrol, 1997, 11(2): 182-185.
A L REE I PR R G0 ()], ARG PR R 245 (L
FIR) , 2015, 9(7): 1205-1207.

Watanabe T, Abe Y, Sato S, et al. Sterile pyuria in patients with

(8]

[9]
Kawasaki disease originates from both the urethra and the
kidney[J]. Pediatr Nephrol, 2007, 22(7): 987-991.

[10] Motoyama O, Tarui H, Ishihara C, et al. Kawasaki disease

presenting with macroscopic hematuria [J]. Pediatr Int, 2008,

50(2): 260-261.

JRAENL, FRAAAE , X, 45 . RO 2 i Re i e/ N LB

P RS ()] P S AOLBRRE , 2003, 5(5): 471-

472.

Gl WYL K, S g B B

PR (1] BEAFRAR 250 L 2014, 24(11): 1962-1965.

FWT, OTHE, T, S HERAE 2 EEORAG R

GEVELT BRI B B SR LI S0 1 28 4 ()], vh AR Bl

e (AR L2014, 11(5): 423-428.

Navar LG. Intrarenal renin-angiotensin system in regulation of

[11]

[12]
[13]
[14]

glomerular function[J]. Curr Opin Nephrol Hypertens, 2014,

23(1): 38-45.

(ARSCHAH: X5H])





