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[(E] BrY B im e s WG % se vk i maa b 76 B ME A NIRHR AR 5028 5 1E  (Kawasaki disease shock
syndrome, KDSS) HHVEM. Ak Wi 20194F 1 H—20224F 8 H 7R 44 L 28 & b T B RHMEBE 1A T Y 35 151
KDSS HL WIS, i BT A S 1 2R 8 4+ SV Dk — Dk MBS B TIay 7 kel (1245)) Fs e
(234), HATHALEILAIGIRTORE . SIS HEAR AU TGN &R LB LRSI R] . SRe Wadros B pe
IR T A, PRS2 BB TR (P<0.05), b4 AL 7 a L A0 25-6.. IR ERsE
Ko, FREGGHEA . RIOKCPBIRARTTRTE N (P<0.05), 11 MLIAYT 5 X S48 brBa T i
(P<0.05). HCdLEILIRYTfa Bl LA 5 | MR . SN A B S BRI RIHERS 5 R R s, Ot it b
FIRTE LIRS &8 R E I A MR k- i s B ATAYT KDSS AR R RN, S 1 P A1
PRI, Aniafe . IR seid (] EhE e droa pr el . [sPEIHARILFIRE, 2023, 25 (6): 566-571]
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Clinical application of plasma exchange combined with continuous veno-venous
hemofiltration dialysis in children with refractory Kawasaki disease shock syndrome

KANG Xia-Yan, YUAN Yuan-Hong, XU Zhi-Yue, ZHANG Xin-Ping, FAN Jiang-Hua, LUO Hai-Yan, LU Xiu-Lan, XIAO
Zheng-Hui. Department of Pediatric Intensive Care Unit, Hunan Children's Hospital, Changsha 410007, China (Xiao Z-
H, Email: xiaozhh8888@163.com)

Abstract: Objective To study the role of plasma exchange combined with continuous blood purification in the
treatment of refractory Kawasaki disease shock syndrome (KDSS). Methods A total of 35 children with KDSS who were
hospitalized in the Department of Pediatric Intensive Care Unit, Hunan Children's Hospital, from January 2019 to August
2022 were included as subjects. According to whether plasma exchange combined with continuous veno-venous
hemofiltration dialysis was performed, they were divided into a purification group with 12 patients and a conventional
group with 23 patients. The two groups were compared in terms of clinical data, laboratory markers, and prognosis.
Results Compared with the conventional group, the purification group had significantly shorter time to recovery from
shock and length of hospital stay in the pediatric intensive care unit, as well as a significantly lower number of organs
involved during the course of the disease (P<0.05). After treatment, the purification group had significant reductions in the
levels of interleukin-6, tumor necrosis factor-o, heparin-binding protein, and brain natriuretic peptide (P<0.05), while the
conventional group had significant increases in these indices after treatment (P<0.05). After treatment, the children in the
purification group tended to have reductions in stroke volume variation, thoracic fluid content, and systemic vascular
resistance and an increase in cardiac output over the time of treatment. Conclusions Plasma exchange combined with
continuous veno-venous hemofiltration dialysis for the treatment of KDSS can alleviate inflammation, maintain fluid
balance inside and outside blood vessels, and shorten the course of disease, the duration of shock and the length of hospital
stay in the pediatric intensive care unit. [Chinese Journal of Contemporary Pediatrics, 2023, 25(6): 566-571]
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JIIRF i (Kawasaki disease, KD) J& LR A&
PRI 2 . BRAG O e S5 3 DL g DR, )1 g
WK 7 25 A 4F (Kawasaki disease shock syndrome,
KDSS) WML sh J1 A A2 i KD, & KD ) —Fif
fEERIIL P, KDSS B L s i el , &K
PURIAS WA, BB A AT i SR 2 0 980 S s, K
HAGEH T AR (interleukin) -6, TL-10,
i R AE R F o (tumor necrosis factor-ae, TNF-a)
SEpei, ] R A MR BRI AL, TR
DB IR, [R] I al Hh 45 I 48 D RE A2 40, fnsg
AN KBt EE ] s KB L AE A, T H AT S — 1
BIT %, MK EH (plasma exchange, PE) AJVE
I 5 A S0 0 o b AT A, Dk
ar i E, JIF BANE K P A RO . PEBRS
TSR DK — i DK I & AT (continuous veno-
venous hemodiafiltration, CVVHDF) J5y=, #]4|1F
LR, (Rl 2 3 By 1k i 75 e 6 e 55
fa® . HETE NS PERYIT KDSS A E D, £
RAZEHRIE T, RS XEIG R KDSS &L 3 i
WFALIRTT BT HL A AN B . T 4F Sk 3R B R PE
Yk CVVHDF 06 % HAR T 5 1 4k S0 Y 8
LR, BT .

1 ZRETE

1.1 — AR

[ BN A 2019 4F 1 H—20224F 8 A 1R 4
JUFE B g O B2 2 RHMEBE IR YT 9 KDSS fLAE A it
NG, Fi RIS A HEAT PE+CVVHDF 43 i i 4 |
WHLAL . KD K KDSS2Witn i 2 I 2017 4F 3¢ [ Ly
HEPR2: KD S h51E S . KDSSi2Wibrik ™', %8
T RE B i3 VA AR VE 2 IR SRR 12 BT 46 g & B 2D
RBFRE AT AT 10 ARWFIT LI B e 24 0 B 2 51 S5 it
e (HCHLL-2022-109) , Jf- k45 L 37 A1
[Eh=e

1.2 CVVHDFEMNIE5Fix

CVVHDF & WiiE: (1) FHikede. #kiE
Bt e 8 Bk & 1 (intravenous immunoglobulin,
IVIG) . BmEIDCAR, MAETHPELGY) . WFIHE A B K
HASZRRIT I, RSk Sk Ak, RAETE bR
5 W1 38w 5 (2) AR B £E 109% LA L
(3) "B 401 45 A v 2 A3 4 BRI i TS 4H 2R
(Kidney Disease:  Improving Global Outcomes,
KDIGO) i2Wrbrife HA& It Atk B 7.

CVVHDF #L #§ 5k ] Gambro 2\ ] ) PRISMA
FLEX, JE& A HECEEAS , AR RS SIE M
DEAS o I AE 0 H R SBUBE R KL, B BT R
A, MR AR IR LS . R PE+
CVVHDFAY7, ILREHEIRYT AT IVIG 5.0 g )7 5
TSI M SR AR BosE, W& i
IR, RIS AR50 1 S5 (R 7E 2.5~3.0 F5 3
BRI, MO0 BT 4 i 26 71 1) 8] 2 5 7F 140~180 s,
T 4~6 h ISR AR BT . AT OL, AR AG A 45
SRVPREFG] | B IR SN B o R TR LYY
fTPEIRYT .

1.3 WZIERR

(1) s R SAETRbs . HEIhEE . O LU
SERESR AR AR (2) SOHEL ODNER R A S
Fs (3) RINFEE OSYPKA HL 0 7 i 5 32 W i
H B 4 AR S (stroke output variation, SVV) .
W) e W AR K S (trends in thoracic fluid content,
TFC) . L (cardiac output, CO) . ZFE ML
FH7J (systemic vascular resistance, SVR) 25011
Uil A MR A AR s (4) I PR B R B g 9 B U5
TRk
1.4 FHFFESZH

I H SPSS 22.0 Geit=A i F it A Bl b Bl . 3t
PR G IES M IR £ i (X +5)
Fon, PRI TLECR FHRREAS cf 55, 0T RIE LE
BER AT FEA A 50 o [F]—Fa AR AN ] i [8] 53 22 [7]
8 L 5ok o A 0 6 SRR O 22 0 Ao THECRORL
DIBIECRNR (%) s, B HECR Fisher D]
WERTL . P<0.05 TR EFARITFE L,

2 R

21 WABRIL—RERLE
WA 35 FIRIL, FHh B 206 (57%), &
PE156) (43%), F¥FEER (50£18) 1~H, 1A
SPHPE R4 (60 £4) mmHg, A2 12 4],
WHLA 230, BALEILPER . Al BT RrEY
Bk . IRITET/N LIS E G 4 A 25 F 3
it X (P>0.05), W1, 12615k 4 L
L9 5 PR AR RE F8 A 2E AT 1 T v EL YR A RE A7 Ay
3 1 BAL B 2k W 48 0 1T 14T PE 8K CVVHDF
1BIT
2.2 WARILIGKIEIRILEL

AL R LR sE W S s Ta] L SRE W o s A
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e ]38k T LA, R sz 24T (heparin-binding protein, HBP) . i £% ik (brain
HHLLL (P<0.05). PHALEJLINTE . SrEW (B natriuretic peptide, BNP) 7K #8825 5% oG8 2%
) SRSk Z R IE] . BEURRAE TR SIIkZ 2R =L (P>0.05), W2,

Hefil. RsEaR, PIKIL-6. TNF-a, IFELEHEN

F1 MABILH—RBERLLE

ql e P i AR zﬁﬂ? HF4 3 ik 7&_‘ﬁﬁﬁ PCIS
[51(%)] @ =£s,H) (x £ 5, mmHg) (X +5,7%)
B 23 13(57) 5116 59+7 69+3
ik 12 7(58) 49 + 19 62+5 70 =4
tfH - -0.329 1316 0.834
Pl 0918 0.744 0.197 0.410

e [PCIS] /NUETERBITES

*2 PHERBILIGKRIBIRHIELER

P o o SMEH BEDEEAR
- - ﬁ:i@f EE IC:qL 1;] 54 Hﬁﬁﬁg = Tlks R R IL-6 TNF-a HBP BNP
& +s,d) ks ZER [H%)
[Bl(%)]  [#(%)]

WH 23 12+5  58%21  10x4  52x17  7(30) 9(39) 14) 83£30 20+4 129+12 3013314
Wik 12 9+4  32x18  6x3  35x12 325  4(33) 00) 90+36 19+4 124+14 2897 +360
il -1.656 3642 2717  -3.077 — - — 0.567 -0.766 -1.328  —0.987

Pl 0.107  0.001 0.010 0.004 1000  1.000  1.000 0574 0449  0.193 0.331

. [ICU] FEldpr; [IL-6] A R-6; [TNF-o] MBIRSEIN T o; [HBP] HFE4E5GHEM; [BNP] ML,

CFeem, | B, | (Fess; (x+£s,

Exs,d) Exs,d E=s4) pg/ml) pg/ml) mU/L) pg/mL)

2.3 S ARILBTRIEREEIRILE HBP. BNP /K V%5 I i & LIBT3 R & (P
AL A LW AR IR YT S L 1L-6 . TNF-a | <0.05), WF3,

®3 HUABILETAIRRERREE (Gxs)

i [ (rlke IL-6 (pg/mL) TNF-a (pg/mL) HBP (mU/L) BNP (pg/ml)
I 12 90 + 36 19+4 124 + 14 2897 + 360
M HALSS 48 h 12 51 +32 11+3 62 +12 1530+ 130

tH 30.232 25.508 112.31 20.604

PfE 0.001 0.001 0.001 0.001

TE: [IL-6] AN 3-6; [TNF-o] MRIRFER T o; [HBP] IFRZGHM; [BNP] gk,

2.4 EMAERILEITHIERESIRILE BNP KFEEIRIF TR (P<0.05), W34,
R LIGYT 48 h /5 ML IL-6 . TNF-oo, HBP,

x4 EAABIVATEIRRIERIRILE (ks

] %k IL-6 (pg/mL) TNF-a (pg/mL) HBP (mU/L) BNP (pg/mL)
TRYTHI 23 83 +30 204 129+ 12 3013 +314
RITIE 48 h 23 143 £22 317 21321 5763 + 842

tE ~7.806 -6.367 -16.537 -14.676

PIE 0.001 0.001 0.001 0.001

TE: [IL-6] FIAIENZR-6; [TNF-o] MRIRSER T o; [HBP] ITREGHEM; [BNP] fighik.
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25 HARILCORRTERXIERTHER MR EFIAIFJG6h, 12h, 24h, 48hSVV, TFC,

HeAbd s )L § k)5 SVV. TFC. SVR ¥R

RS 2 TR, COMIEIRIT 2 FTHEH. 4
NI RSP LA s, 5 LRI RY AT UL,

CO. SVRZHI N, Z5A527E L (P<0.05),
ks,

#x5 HUABILCORBEHXERTUER (Gxs)

Fisf ] %L SVV (%) TFC CO (L/min) SVR

IR 12 25043 36.1+3.5 1.1£09 2035+ 159
IS 6 h 12 20.9 +3.9" 332+4.1° 1.9 0.8 1754 + 234"
M HALfS 12 h 12 173 £2.7* 29.5 3.2 23+12% 1432 +195™
MRS 24 h 12 11.3 +3.3% 27.0 + 4.0™ 2.8+ 1.9 1268 + 125
I HHALS 48 h 12 8.7 + 2.1 25.6 + 2.5 3.1 2,200 1021 + 1364

FIE 2 308.800 2209.195 27.168 483.108

Pl <0.001 <0.001 <0.001 <0.001

T [SVV] Bl A 5 5

[TrC] MfEmiART-; [COJ Dfmihit; [SVR] SMEIMER Y . a/m SIlgEERTILES, P<0.05; b5

MIREALE 6 h HLAS, P<0.05; c7n SIS 12 h HEE, P<0.05; d7m5IiiEiL)E 24 h L#, P<0.05,

3 i

KDSS & KD i) —F fe R IIE A, il ik
Wk, o] IS ERR DI RE 20, WA AS BB ]
fo e LA, HEMMESE —mMinir ig, &
FHb PR . RS 1 F e £ X EE, 2
TRIT L) AR T AR 0 (HRR A KD B LAE R
ANHLRY il HE R, R BULERIS R O 4
PR AR DI RE B AG, BUAF, R . 4ERF NI
Bk . YRR TR . W IR KRR IR YT G
B TR, BT AR I 20k PEH TIRYY
KDSS "+ (B Z A F Ml A5 3k 35 441
KDSS HUL, it AT LI AEAS [F R k2
UigerEsT, Hrp12 48 JL 7 L PE+CVVHDF JRYT,
IBIT IR SAEFEAR BRI BT TR, R SR
Z BABAR TR [R] | FE W B A B B[R] 3
B LRI /> , LB PE+CVVHDE 1697 76 KDSS ¥4
7 A —E B R L

KDSS HHf &ZIw AL AR, A 2=# I\ T BE
554 By BN ARAE PR T 15 | e 2 2 A5 B 9 i S
M8 R 5B B . O D) RERERS 55 2 il
e [//E G 6 . Fujimara 25 ™Y & B IVIG JC Y
RUKD LM h & A K s e H -+, aiL-6.
IL-10, TNF-o &, X SE40 il 78 IVIG Jo 2 v %Y
KD 1y &4 K R R EL/EH, KDSS
BILIVIC AU LB . PE W] LUAT RO BREUR
B, #hFeEZ MmN, 78 H A R —F
BINAYY FBEEIRYT IVIG HEHT A 1) KD & v L

ZAF 1 Hokosaki 45 " WF5Y & BRAE el IR Bl kI T2
ACHT X KD HL I PE w] LB S B 1k etk 3h ik g
kA, B, K BRARAEA BT, X KDSS 2L
KB AT S PE TR T WA 2R T MBI, £
AN S5 UE S I 380 A R L T B A e R ok
S 5GP, ELETE LR ALIR T T LA S
BEARIN IL-6 . TNF-o K "4 AR5 K A 40
PE+CVVHDF J& Y7 )5 IfiL 1L-6 & TNF-o 7K 34 T [,
HEAEFEMOCHE ST " B AR —, TE A
B RIETRIRIIA T

VA R A7 A AT B UK, B e 4 R
GeE 1, BEIm AL LR Kt B 1) he R A X
p U7 KDSS LG BN M AE,, T RE S o
ERIEFEEEARBRA X, BHMMNERESBR
AR RELERr IE ARS8 ., 0
M NARIEAMA = N, AEHRFA. ET
B, RE LR 30 o D 70 I AV K i 7 1 2 ) AR
BB, WaaBianyT ERORAME, WAKRE
GRS AN T B UK M . HBP &
L 240 R T — b 2 D e fe RAPEAN BT Y,
e R INTE B T hE 2R ™, CRuEse
P IR R AR SR P R e £ 8 R Y g T 2, AT R
TSR B G PR R v RS B AR B e Y. HBPAE
R IS A R AR e ) LSS, AT T AR
IMAST PN B2 AL, 240 L P 90 g 45 5 IR B BT
WLBh 8 AR AR, o9 B 40 R Y i 2R A h EHE
el PN K A ) T A5 R A R, 00 ] T T i o
T A8 240 B 5% () 32 G PR3 I =, AR WE oY R kAT
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PE+CVVHDF & 77 )5 8 JL HBP /K 451 B & T e,
SELIR SO PR 5B ) A% AL B S i, R b e
vz BAE kb 1R A2 T R A B Lk )
JEAES |2 KDSS R b 5 F 2 VE

KDSS iR Y7 1 F i i) ZI Wil i e s 12 . s
PRI B LEE, CO, SVR., M NIMNBIATEN
SRR LI A AN, A5 TP R TG i 3
JrEE W 8L sh Ty sh AR AE L, AL
2 PE+CVVHDF J5 SVV K TFC ¥ 5 R, R
A8 N M 25 e A5 B0 s, A R B A s 2
JF. SVR R, $ERAMNEMAEBH T TR COHY
i, TR I e 2 2 E R . Rk, PE+CVVHDF
FITHBRAAEA T B A5 PR, [ s e L A8 N AR
PRIRTA I FH LG 80 )27 W o] 378 e e i LA
WIRIARIEDL, X T8 FI097 MBI T RCR TN B —
SERIHE . ABAI S S bt () IR S, ISR
FEAT/N, BATTRIATT S, MARZORMEA
HBEATLO B ge AR i —2EF5T
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