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(FZE] BH 401 JLE B AR 5 Omicron 48 5 b J8 YL AH 3G 20t IR B8 M ki 97 1) 11 IR % A S s
Jrik BIEAEHT 2022 4F 12 A 18—29 H 5 i KA MHE 14 J L3 B B PICU 2 I A B USRS 7 Omicron A8 SRR IR
YL 2 IR e R fE L 12 1A R TERE, ARIEES R o MAET-4l (74)) FIAEIE4l (SH)), il R
B ARSI R R, R 124 Omicron 28 S RRIBYLAHSC 2 EIRFEME Mk £ LI v &9 4E 4 30 H
BB 1, WAL, PRSI 41°C, KA IR s B R R A T SR 18 he BETA
PRGWEMEIR TS . BEMTIRE S5 LB, DIKFLRR . D-RIK . AdiiENR-6. H4MAR-8 F 4N R-10KF
PR TAEGA (B P<0.05) ., 853 JLEH AL 15 Omicron 28 PRI UL AT G 2 HE SR U Mg He L 22 DL RS8R 5
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Clinical characteristics and prognosis in 12 children with SARS-CoV-2 Omicron
variant infection-associated acute necrotizing encephalopathy

SHEN Jin-Mei, LIU Rui-Hai, LI Zi-Pu, DONG Jian-Hong, TONG Jian-Ning, LI Jing. Department of Pediatric Intensive
Care Unit, Critical Care Medicine Center of Qingdao Women and Children's Hospital, Qingdao, Shandong 266034,
China (Li J, Email: lisang1978@qq.com)

Abstract: Objective To study the clinical characteristics and prognosis of SARS-CoV-2 Omicron variant
infection-associated acute necrotizing encephalopathy (ANE) in children. Methods A retrospective analysis was
conducted on the medical data of 12 children with SARS-CoV-2 Omicron variant infection-associated ANE who were
admitted to the Pediatric Intensive Care Unit, Qingdao Women and Children’s Hospital from December 18 to 29, 2022.
The children were divided into two groups based on outcomes: death group (7 cases) and survival group (5 cases). The
clinical manifestations and auxiliary examination results were compared between the two groups. Results The median
age of the 12 patients was 30 months, with a male-to-female ratio of 1:1. All patients presented with persistent high fever,
with a median highest body temperature of 41°C. The median time from fever onset to seizure or consciousness
disturbance was 18 hours. The death group had a higher proportion of neurogenic shock, coagulation dysfunction, as well
as elevated lactate, D-dimer, interleukin-6, interleukin--8, and interleukin-10 levels compared to the survival group
(P<0.05). Conclusions Children with SARS-CoV-2 Omicron variant infection-associated with ANE commonly present
with persistent high fever, rapidly progressing disease, and have a high likelihood of developing consciousness disorders
and multiorgan dysfunction within a short period. The occurrence of neurogenic shock, coagulation dysfunction, and
significantly elevated cytokine levels suggests an increased risk of mortality.
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PN 7 N A S [
encephalopathy, ANE) J&—f5E LAY 2tk . 2k
FORE M, IR DL R S B . R R
PLROMFRYE | 22 bV i O RAE [ I A A IR
VL. ZanE NIRRT EE G AR | YREOE AR P E I
(disseminated intravascular coagulation, DIC) ZF™
HRAE, R FIE30% LA I, BAff & 2™
HIMAERGFEUE 0 20224F 12 J R ARG
B (IR B eE” ) Omicron 28 FARAE 4 E K
5 X B R AT o JLEE Omicron 28 S RIS 5 1
RORT PR A L MRS L OB R ANE
Omicron 8 550k 5 | & JLEE ANE HFiHfsEH0 . Abf
FEENAS 202247 12 H Froeiin i 2% A i A 7T B 12
18] Omicron 72 5 BRI AR OC ANE AL BYIG RAFIE K
Bifs, DA URHE ISR s i 25

(acute necrotizing

1 #ZEREHE
1.1 HRIH

2022412 H 18—29 HE & KM e id & L
I BE LI Omicron 722 S MR IR YL AH ¢ ANE /2L 12
B, ¥R 56 3 Omicron A8 S ik 5 & AT ] &
& L 5 AE WP (pediatric intensive care
unit, PICU) SR F 4R PCR KGN BHE: . 475 15
T 5 Y90 B 42 il v s AR 4 0 I YT e S 7
Omicron 28 SRR a] LR ZH I, S (42%) Ry
Omicron 78 F Ak WY BA.5.2, 14 (8%) A BF.7,
12 (5 5 LY R RO R B R 0, A7 6T i
YL W bR . ANE 12 Wibn i 2 B8 Sk (3]
(1) R EERR . B R R 2N
e (2) MG AMARREET G, LEE
MAE; (3) WA R A A ECEA I R, Ek
SRR TR (4) SRR AR A (CT/MRD) 2
TR AR FRAE AL, AL ORI Fr g ) g =

Bl . N4E . 5. B8k s 3 RN/ i s o
&5 (5) HEBRHAbPE . B ANE RS R 20K, 7
151] 8 JLAE A2 B ) TG A 25 0 Bk AL i A1 R Al R R
REATI AR A, (HATAi2WibsErh HAh 4100, H.
9o JEL 2 A DU R B 5, O W ANE. AR I
PRES Rk L ar MAET-4 (76)) FAfFEIE4] (5
Bil) o AW LB FEZ B S HtifE (QFELL-Y]-
2023-76), FHRAIE R,
1.2 HRgE

WD RGBT, A A
R R TR ARRE R B g kRt |
EIRG A LS | VAT I Be I R ES R
1.3 Sit=ah

K SPSS 22.0 AR AT Gt o3 b o THECT R
PIBIECRTE 43 (%) s, 8] L3R Fisher
YIRS . IEAS AR T TORER F 8 A it
2 (x+s) Fom, AREECRHAPFEA K5 I
Aot TR g (o gk aliE) [ M
(Pys, Py) | o, AR ] Mann-Whitney U
Kk, P<0.05 H2ERA G ERE L.

2 #R

21 FWAHBIL—RERILE

12 151 Omicron A8 SR IEYLAH C ANE S LA 47
KR 30 (23, 36) H, BLlbpint 1,
I R IR SR TR R A R L B R 18 (13,
35) ho 116 (929%) REA:fd R H o & ks
s o S PE B IR IR s L (8%) AT Z Mk g 1ty
MM A AERG S, Zods T A R T, EfE
A0 . AArs A ABET- B LI PRI . 4R
W . FERBPENG . S B Y R BR B R R R ASER f]
HMBERE AFRBE PICU Ll . A8 HidlTaF B ok 40 g
ZRIGTEE X (P>0.05), WLk,

Fz1 WAHBIL—HEREE

IH TG (n=5) BET-4H (n=7) VAl PiE
PR (B2, ) 2/3 4/3 - 1.000
AEWY [M(Py, P,y), H ] 29(19, 34) 31(23, 49) -0.488 0.639
LRI [1](%)] 0(0) 1(14) - 1.000
SR IR R TR BRI ) [M(P,,, P,y), h] 24(16, 33) 18(12, 36) -0.570 0.568
HNBElE AFR B PICU [151(%)) 0(0) 4(57) - 0.081
FERLITRF Bk E 53 [M(Pys, P,y), 53] 5(3, 6) 3(3,3) -1.359 0.174

. [PICU] JLEERENEY s o

< 1171 -



25 11
2023 4 11 F

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.25 No.11
Nov. 2023

22 MWMANEFEPICUBIEARFRIMFA L EREL
Rk

12618 LA R EER (12/12, 100%) . FFEE
PR R (8/12, 67%) . HhiE (7/12, 58%)
HOL, WA de o R D 41 (40, 41) C. 10441
(83%) AHMMEWIK, E4eGtmalELE, H
oo B R B BR R ERRAS s 2] (17%) JoPi bk & AE
BILY IR R M, SR Bk 74
(58%) HELPHAIEPEIR L, Forh BB T2 b 2
PR s TAER A (P<0.05); 411 (33%) AKX
S 36 (25%) AWM. 1261 LR
WA AL Z R B U fepafi ooy, Hr

HE T 2H B I D RE SR L T AETR 4L (P<0.05) .
ST S FAE I AL /s > e . C RO B . R
FRE R R R R KT e 2 R g
B (P>0.05), HIET-HIFLER . D- - RIAKKFH
FTAAGH (P<0.05). 1161 (92%) & ILAHHEFE -+
KFRARNFREERSG. SET-HAHMEN R
(interleukin, IL) -6, IL-8. IL-10 7/K°F & TA7 1% 4
(P<0.05) . WL3R2. 761 L2 PR I X6 A
TR, SHATINE kAT, FAigEyIE
W, EEAKEEAEANFERET S, POAECH 807
(740, 1300) mg/L, ¥ T T 7 A% R A I 34
B, 3 I il 40 2 ok PR A ARG P4 B

®2 PAHEBILIGKRFFERZHERELRILE

IiH TG4 (n=5) BET-4 (n=7) AL PH
Il RAFAE [51](%)]
A 4(80) 4(57) - 0.576
EiliEE] 2(40) 5(71) - 0.558
petl R 5(100) 7(100) - -
MR 0(0) 7(100) - 0.001
M i 5 S 0(0) 4(57) - 0.081
A 0(0) 3(43) - 0.205
2k 5(100) 7(100) - -
AR PERR 75 3(60) 7(100) - 0.152
DIC 1(20) 5(71) - 0.121
e IRl 2(40) 7(100) - 0.045
S 0(0) 4(57) - 0.081
2MONR 0(0) 2(29) - 0.470
R L 5(100) 5(71) - 0.470
fR I 0(0) 2(29) - 0.470
IR 2(40) 4(57) - 1.000
SEHGEE Ky

CRP (¥ + 5, mg/L) 21+6 11+8 1.093 0.300
PCT (& + s, ng/mL) 23+38 19 +24 0.307 0.765
Fer (¥ + s, ng/ml) 2547 +2774 7110 + 6 300 1.503 0.164
FLIR (¥ + 5, mmol/L) 1.62 +0.20 6.54 +4.53 2.868 0.028
ALT (x + s, U/L) 16111396 1505+ 1694 0.114 0.911
AST (¥ + 5, U/L) 2001 = 1 480 1256 + 880 1.098 0.298
D-D [M(P,, P,,), mg/L] 135.7(39.5, 400.0) 17.2(15.9, 25.8) 2.517 0.012
IL-6 [M(P,s, P,,), pg/mL] 25.0(1.1, 49.1) 7 021.4(2 036.4, 11 462.9) 2.852 0.004
IL-8 [M(P,s, P,.), pg/mL] 22.0(2.6, 45.8) 3 847.9(789.6, 4 591.2) 2.852 0.005
IL-10 [M(P,s, P,.), pg/ml.] 13.3(0.7, 19.2) 245.0(180.0, 328.9) 2.852 0.004
IL-1B [M(P,s, P..), pg/mL] 9.1(9.1, 9.1) 60.6(9.1, 394.4) 1.932 0.053
IFN-o [M(P,s, P,.), pg/mL] 1.5(1.5, 1.5) 53.6(1.5,93.1) 1.932 0.053
IFN-y [M(P,s, P,,), pg/mL] 1.8(1.8, 1.8) 14.0(1.8, 80.1) 1.358 0.174

e [DIC] SRHCHE M A MEEML; [CRP] CIRRNHEH, Z2%H0~8 mg/L; [PCT] FEEEET, 2%{H0~0.05 ng/mL; [Fer] #EH, 2%
13~150 ng/mL; [ALT] #WN%:20E, Z%(H8~71 U/L; [AST] #WHRUELEG, £%{H21~80 U/L; [D-D] D-ZRik, Z%{H0~0.55mg/L; [IL-
6] BN -6, Z%(H0~54 pg/mL; [1L-8] FAHMIANF-8, B%1{H0~20.6 pg/mL; [IL-10] AAIAZE-10, BH{H0~12.9 pg/mL; [IL-18]
AN EK-18, Z%{H0~12.4 pg/mL; [IFN-a] THFE-a, ZH%H0~8.5 pg/ml; [IFN-y] THHE-y, S%1H0~23.1 pg/mlL.
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2.3 WAEBILFNZIGFE
12 ) /L 4 7 TﬁmmTﬁé A XU

H 5% B AR B i N 2 & w55 (CT{E N 14~
25 HU) ; 5 A7 8 LA A /i fii MRT A 2 34 8 7
ANEVRSE MR (1),

I RSO 3 JP 4 XX R A AT 52 2 w0 51 - ok
E1 ANE £ JLEY R 1%%%(* A: 2o, 12 1UAH, £#36h,
FEIRiRS A, T WA oA S B 5 : B, 2*5’*)? KT h,
HER (B), rfrﬂdkmmrxﬂmfﬁﬂulJm)rzr;h_bu*Van PO RIS E s
A, k2 d, R EMFZERE104K, BT 13 h, f6x
T, AR S 3 2 TP 40 S RS i (B, ffE25 d &
Fi 3k Frm R AR A o
24 BIT5WE Yefg o,

1261 (100%) EBILIIZ TR . P
KR JE e il [20~30 mg/(kg-d)] . # ki
WREsREN (2gkg), PINMAEAERET . Bk
WIBRENAEAE NN XS Jrik, YIRG THUNS
éﬁ‘7mﬁtﬁ$%AEWmﬁﬂ%%ﬁ I

L HAWIMGES, DI RRER . HE ERER
%h%ﬁ{ﬁ,ﬂ$3m%%%%$h(4&@
ke, BN 1), 1014 T K &, H7EAALE
PICU 48 h WAL T B K@ T F-IRYT . LT 8L
PAERRIEIR 1.5 (0.5, 2.0) d, IR, 56
FEGALBILYIARTTA QUGRS3 s LBk
FHUIRYT . PERERTE R 12.0 (11.0, 15.5) d,
it B A X PERERE . R T LE o eGE S R E
H R TR IR

AN

3 it

ANE 51 T B B A IE R T 6 TR

Ll f b I BRI, M CT 7~ AU
)yﬁjﬁﬁ‘ﬁ‘r ERVE10AUK, G CT 75 WU Fe i %
, R EZMEE (O, D~F: &, 341
(mxwﬂlﬁﬁﬁﬁr“ TS (D), F5FE9 dfifisi MRI 7 SU) A%

LA MR 733 XU e i oo £ 5 BT FEL R DS, R IR 4 (F) o

{E 3 e s 7 2% % JU H & Omicron 48 53 £
Sl A ANE WA HRGE 7. ANE JEA G PRAF 500 -
s T R L S5 40 ) e ARG T & A A e 2 B
FER R O OK . RN R k. PRAE
Wi ah, TER G A 2 B DIRE R . DIC I
IR DR | N N 1 S o A R L 28K ey NG
Lbplen, SR B AT SET- BT
RES W LB, 5 EMES AT

ARAFGE ANE fBLAEA /s b | AR i b i
BB, FLRRTHES, CRP. PCT. £k 4540
THRTIE, SNEAM . FHEEEAN ., D- %
IRAE A RE AR B B T . X B8 RAE bR A
Yyt S JLEE T 769 B Omicron 28 57K B UL BEAE 0l
FAE I PSS AR, Hop, LR D- Rk
T ST B AR EREBREN TR
ANE ', (2R KR, HALiI-6
Th R o B 1Y, TL-6 7R B YL AH G S i v 47
i RPN E I SN 1| R N el R U S s e
B, ARKEETG B, 1L-6 K F#d 6 000 pg/mL

< 1173 -



25 11
2023 4 11 F

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.25 No.11
Nov. 2023

5T IhREBEAS AR OC, 1T 1L-6 813 15 000 pg/mL JC
s ", ARG T- 4 IL-6 S8+ E8 a5
ThEr, FWH R 7 Omicron 28 SRR YL AH ¢ ANE
8L A A0 i R 7 XU 2 O 17 T A 5 5 3K
T EZRE,

B B R A G ANE R 2, dER,
AT w A AL RS R RE, R
WAL M E S, AP " R ER, B

BRI R PG AR 5, & AR FEAE (1 T BE AR A
A5 IR 2 B Ik R e RO O Y R R B
LY IR RO R, AR TR L vk
IKHER, B v B IR T AR B B
SEE 9 TR 5 R A R DL, A LA 5E
LFE T A PE R R Y ABFsE T 83% UL
APPSR, MRS GHRE AR LE, Hpop
TR IR FFERAS 5 17% JoAs R K /E FO Lt e 1
BRI, R Sk AR RULN K
MEHAMAR ARG Z BEMPNEE N 18h, 5
Lin % " G5 RAHT . 27 0, B apidde LI B
o I = AT T I [R) PN R R Gz Rk
RIS %) ANE,

ARHFE AR JE Z AL JEBET 5 191 24 2 REE A 7 it
il MRIAG A, U5 IR CT 38735 XU o fii o g A
WIS, HRRER T2, BREETE 2RIk
HoA 5 | B 0 A R L A, AR
PO A RE A A5 o R, ARSI 5] A ] i
B SE , R BIEUS ANBES T Z RN R 8,
FEREEAS | 22O A B PR A 52 1 — 2 i 22 3 e
BEIRYLAH S ANE 1557 SR W KL 351 T

Zi b, BRAE R BR A% L 23 e R g 5 o B
AR A, ORI B 2 R B R
PR A ANE (SRR, H 04 28 PP AR e
BEMINAERRAT . AIiL R 7 (IL-6. 1L-8, 1L-10) &
FETE P RIET K . DI A D RE . AR
ThRe . BN TIRE M RAEAM A T3 bR, IR,
AT REXT S P AT £ o

AR PIAAEE FARA R R

(& % x #k]
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