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Abstract

Acute necrotizing encephalopathy in children (ANEC) is often induced by viral infection. The main
clinical manifestations are rapid disturbance of consciousness and convulsion. At present, the pa-
thogenesis is not clear. It is generally believed that it is related to cytokine storm, and genetic sus-
ceptibility also plays a certain role in the pathogenesis. Acute necrotizing encephalopathy is the
lack of specific clinical manifestations in the early stage, which seriously threatens children’s life.
At present, there is no special treatment. In addition to symptomatic support treatment, it is also
important to control cytokine storm, mainly including gamma globulin, glucocorticoid, IL-6 block-
er (trozumab). Early and timely control of cytokine storm is helpful to improve the prognosis of
children, but it still leaves a high disability rate. It is necessary to further study the treatment of
acute necrotizing encephalopathy so as to improve the survival rate and reduce the rate of disability.
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1. 5]

)L 2 PEIR BB %9 (acute necrotizing encephalopathy of children, ANEC)J2& —fh 43Kk 43 A H.55 I, ()5
Wi, At 1995 4 Mizuguchi S5 NSRAIRIL, IRKCUR . Hhife. iR Bens & 2 I 348 Thae 22l oy - E R
W, CARGAR S RIS FRVE Z A i 3, F 2R U e BT as. KA. DIGEE, SEfF
H LML RGERT, HRILR KL 30%, (HTE 10%H E#H RS, FIRAAMMHE 290ER[1] [2]-
ASCHMIRATIR S RIHLE . SWibsdE . JRI7 . TS S 05 T TR
2. WATIRE

E B 1% TC B S MR BEE IG5 (AT S 98, ANE SRl R ILT ARG ) L35, BOmRst 1% v g
HMRREAXKB]. H)E R ERBAE MY, O R AREI4], Rormizmhagd S5MiEREL
Ko RIFEFETT R, ZWTEE, BURRFFALARES . ZREZ NS TRERGE, GHEH
RIUEA AR B A AR (HAND) . B, A0 NI E-6 R RE 7 BU(HHV-6 FI
HHV-7). Ji&s#. 5oRmee. BaiyiBimss. g ar A9 JREEMBRZ (2] [5] [6] [7] [8], FHerhim/Em
B NBRE-6 BN W 54k, B 2019 FEH AL R SEIE SBRIAT, B AL AR 8340 S SIS
PRSP COZ T oA ) L B EAAE T AR Rl 2 —[9] [10] [11] [12]. B BRI AERRYLsh, ANE i m] 4k & T i
RCIFER[L3] B Ik 195 XS 2 2 A A4 PR B D W B e P 2 [14] . VP A AN R AR0E B2/ M 6 mT
TAER A #210) PCR A A A, (HE I 7 A S BEAG B F R R BN R AR R, IR AN A 2
—FhIPa EE N A2 [15] [16] [17], DRI A A 1% 5 JE L I 1 26 G B 51 AR 40 M IR 7 R A K

3. KRHLE
AT SR SEPE R (0 A L AN 2, TSR Ay S A0 7 AT 9%, A X202

Tk
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1 6 AT R0 20 R S T 3 R 2R, AT 2 ANE (R 3 [RIARFAE o 12203 P95 BER AR AAE A 2 3500457 I ok o o B 2R
Pl L AHPRIAAEAIR S, (TR kAT . IR A PR S A EL IR . AW R ILAE ANE B3 R
AR DR 7 T, Wbt R PR AR AR AR AL R R EEAZ DAL AT RE (18] H IR TR
Fl SEAE SRR, WThREE. 2T TR 4. RS R ECME I P & I (Diffuse intravascular
coagulation, DIC), TEfIE 45 Al U I A & 1k M S BUK A 5[ 19]. B4k, CF 20T 7TR Y] ANE &
I AR A4 R 7 FE e, 3 TNF-on IL-6. L-10. 1L-15. IL-1. IFN-y %, A TNF-o 1 IL-6
e N E[1] [20] [21] . AR TR WAL IR BEREAH S PERN 7 1L-6 AT TNF-a S5 T i RO 200 i DX - P RO oL i e
Rz, [ 50 EENE SEUR KM SR H M ANIRZE[22] [23]. Haorun Huang 45 A X 22 451 /i i 2 i3t
AT BT IL-6 R I F sh R RIE S, R BLEIREE IL-6 £ 51EM T ERE G Wil i zhfie[24],
TNF-o 7] S S0 BT Bl & 3G 0, T RE 0 3 A PR R G0N B 4l 25] -

Ak, BRI, ANE RAEMEEEARRA K, Neilson M H FFHAEZSLE A ZEK RANBP2 i
RILT ANE BB L Z) L [26], 128E PR R AR 9 Ge i f B ME B A5 FE AN 58 /M %6 . RANBP2 Jk K A8 v]
RE 5 M 411 i P SR s sl e = AR A IR B Sk, HRsemiBm st N PR g, MR TE 51k
T G IR I fii B B AE RS D RE[18] o (R IF IR B SR R BRI ANE 55 RANBP2 BRI A 5K, Jfidh
PR [ 1354 B8 7808 o 1 WP Hf7(sodium voltage-gated channel alpha 1, SCNIA)ATIBSALHEELEF2 B 1
(carnitine palmitoyl transferase I, CPT2)[#) 2 K 5RAF tH 5 ANE 4 5E[27] [28]. #4732 1 4 fa e Ji 2 R 7Y
(human leukocyte antigen, HLA)5 ANE 5 & 2 [AMUL-F- A Bk [29] [30]. (HIXEEFEA & LR ANE 1)
RIAHLH] o

4. SR

SPEIRTENE I A2 DL s 25 SR D RERE RS 9ty s BT SR AE R ARAE AN [R5 JE A S e AT AN,
W, AR SEREIRCEAE IR, X BV MV AE IR, A RIS LA B RO RN SR AL, B
i BE FE PTAR PR A A ™ s T it 21T HH B D) R e o B At T, HARE B RS2 =10 B
EFERTIRIH . SRR R (WAE 1) BT ANE SBOLRPER AR B 4 Bk 25 SR =2 e e 1k,
ANE 932 Wi 3 2 Tl ACAERAN S0 (A 22 548 R B, DAL A AR HERR LAt SR AL 2 5 4 BT f 12
Wr[2] [31]. /5l MRI AR s Wi USSR AR e, EIN CT KB Fem i, mI e B QR SEE %
TR A .

Table 1. Progress in clinical manifestations of acute necrotizing encephalopathy
F 1. MR BRI R R B R

HIT 5% 34 SR Y E
EAEGE E A WZ, IRk, BRRAE (2 RAETE 24~T2 /8. ZECHIBERME R HUE (R . KB IBL.
[ACN S 30 Bk BINEAT IR RRAGSE WA AE), ADHRR 5 4 R (K2 10%)

ANE {2 Wibr#ELE 1995 4 Hi Mizuguchi [2]5 NS : (1) BEALIERR K HUGE RN HBHE . &R
BRGSE SRR (2) VR AT R, RAMREON 2 () MR FIR B AN R, FER
JORUM Frfisi ST X B s S B . N TR SR (4) SRR BN FIFR T s, LR I AR
MR B AR R BTN A G &, Toma ME: (5) HERRILA R (RS IRt hagte. B S5
PESE) o Frb 2o i T B R AR OUN e Ji ) R A 452 56 S 2 W P 06 B 2% A2

Bl 5 oK R M B R ME S SR IE PR i (ANEL) 42 i, Neilson [26]557E R A K] ANE 2 Brbrift b4
w7, BT UL =2 WibsdE: (1) FIEPAMBIME RGAERE . (2) ERMIERREERRE: (3)
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SLAI MR 7R S R] B R DU A2 B0 ol B BRRAZ . AhEE. AT, . FURIE. BEE.
5. &IT

HATX T ANE LR RO T Tk, EERIARBER T A SO B SR a7« iy
7 E R S BRI M ER BE L FEERAPL. RRIRSE, XM i e 1 A — R CR

51 BREEMRMAMKER

EH T 4 i DR 7 X2 A 0 Ik R b R AE AR, DA K ) B W B Jo 3R B K S S BR R B
(intravenous immunoglobulin, IVIG)# & /. Okumura [32]2 NAEWT 584 R IUGET A& FEM 45145 1) ANE
L, FIHQ24 h ) GRS RS R BUER (IR e e 30 mglkged, #F4k 3 R)SREFHIHEA K. &iEH
— T BT 9 02 W SRS FH DR 8 [ T 2 5 0 PR T A 9K [33] o K ] — I B v ] P AT 5 26 W 5]
R JEJE(20~30 mg/kg-d) i T AN FPER B (2 g/kg-d, 3~5 RIVE) 2 TS ORI PER R, HA o
& R e i iG 7 2 TG LR R R [34] . 4, FE— D02 ot [ml B At 9 3R BH A3 2EL 2 K
B (20 molkg) Ll TAET 41, WAL EksE ANE BJLTE[35]. FRE, X TE KM ANEL B, #
I 24 /NP 20 mglkg-d 1R ESSR RS RIARTT 5 K, SRS FH R RRRA I 2 molkg-d VBT 6 ], HR
T UL TR ST B A L, A R B K [36]. BRI R I(48 h ) KR A R R R A e
(20~30 mg/kg-d, HF%: 3~5 fEiEE) AT AEH BT OGE LU, Bk REZ b, BV IS, H
BT 7R DS B B i AR il B Bt i

5.2. FEHREH

T IL-6 TE4HMIPE R BON R EE, Sk R AR R, BUdsH] 1L-6 /KPR REA ANE
(AIT 7. A — T 5t R BT 250 T JC RanBP2 JE K 9845 [ 71 i ANE (ANE-SS = 5) i, 7Efis
RGHPUEIRG 18~32 /NHE FHFEER SR PU(ET X 1L-6 A2 AR i FEPifk), (EREVIRES 2 4B H E e FE
5, 1 ZEFE BRSNS, RV KRB MAa e, RS ALk hU AT B8 B Tl i
JE[37] FAME BRI IA(24 /N ) R FEER B PTA R T BGE U DLFEER P& FR e e Fh
BREE 25 ANE B AEA7FZ[38] [39]. &z, FHABCAfE HFEZR B hinI 8 ANE B35 1 nasT .
15 1L-6 7EHUERGL I 28 S S PR SRR, DRI 1L-6 PRV 70) (6 2k B 0) TT R 2 184 0 5 e f XUy
FEVRYT IR A R H V) T B AL G . (RFRER BB BT B AN T S AR B LB RN R B
BB AS A o
5.3. F{RiR

AR T PR R AR A g gt 222, IF H AP RAMER[40]. ARIR AT/ 4 K NF-xB 1%
Bk, JFRK ANE BB R R B 7K, A4 IL-6 AT TNF-o, MG ERIHT4H M T-7E FH[41). AR GIRiE
BRI B A AT R 2997 F 9697 ANE, 3RS BTG [42]. (HIRE T RES 5 R A 45 O
P BRI D REFEAS R AE XS, R ER 7 i FE P FE R R B R0 . (Tl THI PP
5.4. £ FEREREHIEHIT

22 SRR FABRAE S E S B RS S A I [43], A s BELURfr JHL vi% 1k AT il 4 8 i S 7 o PR MR B 11 R U1 1) 501/
a7 — R E IR AR A BENS], AE H A TR T SEER UEAT DIC [44] [45], fa#tEiER
ANE & WHIRRASAE . 7ERR T MUESh AL, FH 22 & 88 2 3 B R0 7736 97 AT /b TNF-as IL-6 F1Z Ff
Hodth 8 5E A [46]. 2 T T AT 0] p38 MAPK BERR1L, MR/ TNF-o 0563 R 1 34 [47].
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HAT, Sulfi ] CAE N T PP . EIREE AR R, 5w At T e W AT BLBRAIR TNF-a F1 1L-6
LA HAMAR 2 A BRI K, RIS I04T 28 5 1L-10 T8 K-F[44] [45]. 34b, PRI R 3 i ) )76
EAN G RG B ANE 355 S T IR 5 [48], Rt ANE 8% nl AE DR D et 35 1M o2 2 1 g4y
TP, AT AT RERE— 2D G B S B, 22 PR B 11 W) 750 T RE M /T ANE 245, (BT 75 23—
LW

B2, BRPTSRREETNG)T, ATEGEETUS, BRUAETE, MRS T ikt Al ER LA ) S
BT, ZFITERIBRE IR T BOR W RE T8 — R 7 7%

6. #ig

ANE 2 —MgEREH . @mBULE. SBURERGN, HIEEZE, HILTRRLN 30%~40%, 7%
B LB AR AT REAT, QFERAETC) RN WK bR R, BasR R, R
Horae e B RE . ARG FEEAAT 5 K2 B ARG O¢, FFESCRIEIRYT[49]. [Bl i 4F (1) B
FORI, FiE <2 %, W22 BEFREDAE. MRIERH MECEE 2EIRB G755 5 52m iUE A
R[5] [50] [61] [52]. F74b, N T HEiFvifl ANE [/ EREE TG, Yamamoto [51]554& H 1) ANE ™ S 2
JEPFIF(ANE-SS, 7 2)Hl Wong [53]5#4& 1 9 MRI $F2y, 2 TiHTE L 7R ANE-SS Al MRIBF73 1 T T 1A
BHTE[5] [35] [54] [55].
Table 2. Acute necrotizing encephalopathy severity score in children
2. )L ERMRE R ERE TS
T H =
ST
R > 48 Ak
4513
IR % < 100 x 10%L
WiE A& A > 60 mgldL
0~1 73 AR 2~4 43 Ay AR 5~9 43y M.

i
e

P P N N W

LZ EPTig, ANE 52— FhaE 0L LDt e IR SEE I, FANLEIE ATE R, AT A 2 e
SRR, RS EZE, BN AR W Re s B R, Has Wik 32 2R 2 T I PRARFAIE
AN o oS PR P9 38 A SR A4 AL, T HERR ELAR I R 12 Wiz (KT S 26 AF . F A IEAE AT (1 ANE VR
JYE Tt Z R B ST T8I T A 5%, Rl IL-6, (HATHRERE— BT, IRKREA PR
FERZIR AR, SR AG Tl se A A e LS .
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