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Abstract: Objective The current low risk of secondary epilepsy in children recovering from
N—methyl—D—aspartate receptor (NMDAR) resistant encephalitis is poorly studied and
under—recognized by most clinicians. A comparative study of children with anti— NMDAR
encephalitis secondary to epilepsy and non—secondary to epilepsy was conducted to improve
clinicians’ understanding of the clinical features and associated factors influencing anti—
NMDAR encephalitis and its secondary epilepsy. Methods A retrospective analysis was
conducted on the clinical data of 50 children with confirmed anti—NMDAR encephalitis who
visited the neurology department of Wuhan Children's Hospital from January 2015 to January
2022. Based on whether the children had secondary epilepsy at the final follow—up, they
were divided into the post—encephalitis epilepsy group (PE group) and the post—
encephalitis non—secondary epilepsy group (NO—PE group). Poisson regression analysis
was used for statistics. Results The incidence of post—encephalitis epilepsy was 8% (4/50).
The male—to— female ratio of 50 children was 0. 61: 1. The male—to—female ratio of children
with secondary epilepsy was 1: 3. The clinical manifestations of anti— NMDAR encephalitis
were diverse, with epilepsy being one of the most common clinical symptoms, accounting
for 86% (43/50) , of which 64% (32/50) were initiated by epilepsy. Among children with
secondary epilepsy, 75% (3/4) also had seizures as the first symptom and were more likely
to have motor disorders left (50% (2/4)) and decreased learning ability left (75% (3/4) ).
In terms of treatment, most children with encephalitis received immunotherapy, and 74 %
(37/50) of them were treated with antiepileptic drugs in the acute phase. The head imaging
showed there was a statistically significant difference (P <Z 0. 05) between the PE group and
the NO—PE group in subcortical involvement (75% (3/4) vs. 13% (6/46) ), involvement
of the basal ganglia area (50% (2/4) vs. 0% (0/46) ), and electroencephalography showing
the presence & brush (50% (2/4)) vs. (8.7% (4/46) ). Conclusion The clinical symptoms
of children with anti—NMDAR encephalitis are diverse, and the incidence of secondary
epilepsy is low. Antiepileptic drugs can promptly control seizures after progression to post—
encephalitis epilepsy, the children with head imaging showing subcortical involvement, basal
ganglia area, and electroencephalogram suggesting the presence 0 brush are more likely to
develop secondary epilepsy.

Key words: autoimmune encephalitis; postencephalitic epilepsy; children
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1 #AREFE

1.1 —RER

Wi g L B8 B2 e pE 2 N RE 2015 4F 1 A & 2022 4F 1 A #4546 Ht NMDAR i 48 2 Wr b i 19 50 14
SBL 9 D Bk
1.1.1 4t NMDAR Js X % B 47 & R4 2022 4F vh 1 [ B %0 9% P i 2 1230 & K - 5T NMDAR
G 4 (932 Wi A 0 (1) [l B R DA R = TARfE T2 b © Atk Rm (< 34 H) k=0
PLTF 6 4L R 19 4 2 OFS AT o 558 SON B 19 18 5 Th BB BR AR ( 208 18 (SUBRIE ) JIUIR & A .
AAHFZE BEHELERSEH BUKPETHE A EMEDBEREASOPREEIANE) ;O BF
EEG (Jmy #8 5% 75 8 £ 02 3, sl A FE 00 o 35 3 00 15 30 L 5% o © U ) R ING H VR A0 BR A0 22 Bl 3R o
Bedr B s © A BEHERR AR . (2) 24 LU b 34UE R, I [ i A A 15 A 8 i T 147 51 NMDAR
G 4 B2 W (3) A BRHEBR FLA B % I, 7 6 4R b 2= /00 14, DA KB W AT NMDAR $it
A B BT 8012, i 6 VR S PR DA 22 e Pk by DU BR 363k B 2 G 56 T SR T I 4 e i O Tk SR
F1 88 B 30 36 4G
1.1.2 W NMDAR & X A A Fe A2 1) BT NMDAR fisi & 90 A b 1

@ i R 58 RS2 4% 5 @ M 4 B A iy << 18 2 5 @ i BV Hh BT NMDAR it 14 K6 0] 2% S BH 44
@ 54 2016 4F Graus 55 H 19 B NMDAR figi R 12 Wi 47 i

2) L NMDAR % 52 HE B A

O AT G bR HER LA — 200 @ BEAE A o & VW i 52 5 © BEAE AT #h28 R Ge e i e 512
P28 R Ge it . @ HEBR HAth 55 T BURUR ; © I IR SRR 883 .
1.2 Ak
121 FAbKkE UWEBILM LU BOR: © — M GOk GR G AE 8 PE 5 A B K% s © I PRAE AR
FARAE CRT IR AR AR R A SR/ Sk %) R PRI & 78 (A Pk R bk R RE 8RS ) (I8 3 b
3 RGPS H (B UBR) AT Fw B S RS R MR AR B AR AIBERT L E R TR
R ESINEESRUEAE S ON R T R AU S I A RN TR R N R R LN OB A A
SR (MO L R T A G T LR X)) s © i E R © RIS O AR
SBOL S B B A I PR AE AR, R 2k B B9 Rankin i % 3% 43 (Modified Rankin Scale, mRS) #4797 &%
FPEAL R RS E AR E A N0 ~ 64>, il 00 RN S8 G 51 ~ 24> Fon o I8 5 % ol 1 s
B = 3R RIRIE M E K BUG A Ko ® B Ui 45 o 45 15 00 . 43 B Bt NMDAR i 48 1)
I R FREAE <
1.2.2 @AM AP NMDAR G & B ILA T T2 B IG DT = 6 4~ H 4K 85 bl 15 B J2& 75 0
PE, 4 i PE4L A NO—PE 4l . 2 M [ bR HT 00 36 2 (ILAE) 2014 4F (14 500 2 S, 45 & Bl R
T R s A ) W, G 4% e Ak R B o SO R R I B DL JE B B D LIRARE R MR AR . AR
gk WO % 6 4~ H Ja H B T8 B0 N & VR 1 R A BE S PE AL Gl 3 S5 T 2% 43 BT L 4R PE
HMNO—PEHZM M2 R, AU EG 1 i R 8 2 2023 4F 6 H o
1.3 HITZEF=*E

PRI HT NMDAR fii 48 #F J& S 550 19 & 2E 3R B, o — A I ARUAR DA TR A 43 A 9 /N ABE S5 48, i )
Excel 5 A %45, B SPSS 26.0 & 4 2 17 37 A [ 13 43 Bt (Poisson Bl 5 7 #1) #4711, A P <<
0.05 W EZEFA G »E X,
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2.1 REE

FF G R ADRHERY B ILIL 50401, 55 19 4 (3890 ) , % 314 (6220 ) , K15 6 D H 5 5 A sl th 3L PE 41
BILA 451(8%) ,NO—PE A 46 471 (92% ) , 73 41 J= >R AR 01 3 23 Hr gk A7 e it , P << 0. 05 4y 22
FHEAG R LW 1), [R K PE 21 4 41 LAk K 0500 5 19 1 PR R i S BE U5 1 D0 2R A7 B4 .

EXEE
» (5 4
=45 —
BERRLBE “ " KRYRF TR
RN BARE ooyt TER. EEOK
NMDARSEH =506 A BRSBTS
2=625 BEAZTEEY
ElSmni= ) (P <0.05)
(NO-PE) 4
BIRTEAR e i
A FEBREE
BIZEW HPE

B1 #iEHE
Fig.1 The flow chart

2.2 g R E AR R R 4E

PUNMDAR i 4 8 L 2PE ] 32 221 R AT AR R 42 2 B i 2 45451 (90 96 ), Wk Ay 36 9 & AR 3 43 451
(86% ), Hor LU K AE b i K R A 32 01 (64% ) , £ A W0 & AE 8 LA 4 1 4 500 A& AF 13 61
(30.2% ), Jay kb1 i & A 384911 (88. 4% ), IR FF 2R A 8491 (18. 6% ) ,PE B LAT 361 (75%)
VIR & AE 8 B R RE R, H 2ot B & VE X Je kbt & AR 4 611 (100% ) , o 16 (25%0) & FF 41 4 1
PERAE ; TR ARG M 5 A1 61 (8206 ) 5 T 4 Il PR i AR B ARk LA, 22 5 T e i 2% 7 L (P > 0. 05),
IR,

%1 PEZ 7 NO-PE 4 #i NMDAR /i & £ JL B9 2 1 50 I R 5 IR B R 1E bk 4%

Tab.1 Comparison of acute clinical symptoms and signs in children with anti—-NMDAR encephalitis between

the PE group and the NO-PE group /n( %)

EE o PE#4(n=4) NO—PE % (n = 46) Z14 P OR1E(95% CI)
AT B 7 K 2(50) 15(32.6) 0.455  0.649  1.490(0.267,8.324)
K 2(50) 8(17.4) 1.386  0.166  4.000(0.563,28.396)
B M i % K 1(25) 10(21.7) 0.145 0.885  1.182(0.123,11.361)
AEAY T 3(75) 38(82.6) —0.362  0.718  0.659(0.069,6.331)
O 3(75) 26(56.5) 0.672  0.502  2.172(0.226,20.885)
AT HhFE 2(50) 17(36.9) 0.490  0.624  1.632(0.230,11.583)
iE ) I A% 3(75) 42(91.3) —0.951  0.341  0.333(0.035,3.205)
ET R 2(50) 34(73.9) —0.994  0.345  0.389(0.055,2.761)
B AR 1 A% 3(75) 36(78.2) —0.145 0.885  0.846(0.088,8.135)
Hin AR 3(75) 22(47.8) 0.882 0.378  2.769(0.288,26.622)
N [ 7R 2(50) 16(34.8) 0.575  0.565  1.778(0.250,12.621)
TN F AR 1(25) 7(15.2) 0.485  0.628  1.750(0.182,16.824)
B 3 B R AR 4(100) 39(84.8) 0.446  0.964  1.949(0.199,9.121)

KA F

LW KA > 5K 3(75) 25(54.3) 0.743  0.458  2.357(0.245,22.660)
RE Lk A 2(50) 6(13.0) 1.658  0.097  5.250(0.740,37.270)
WUEK A 1(25) 17(36.9) —0.453  0.650  0.593(0.062,5.697)
By AN % AR 1(25) 22(47.8) —0.813  0.416  0.391(0.041,3.762)
Jii B R s AT 1(25) 2(4.3) 1.431  0.152  5.222(0.543,50.204)
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23 MERKE
BOLB AT T B ME 28 0 K A, 27 1) (54 %0 ) BLAFFE I B ik A 45 R =%, B2 R0 i F
W A0 B T o RN AR R R TR P B R WRPTARTE BE = 1:1 00047 1041 (20%) . PEZHFINO—
PE M HE R AS R ILE, 2ZR LS IEE (P> 0.05), %2,
%2 PEZM NO-PEEH NMDAR % 2 LB S R ELRILE

Tab.2 Comparison of cerebrospinal fluid examination results in children with anti—-NMDAR encephalitis

between PE group and NO-PE group /(%)
35 AR PE#4(n = 4) NO—PE#4(n=46) Z{& P& OR1E(95% CI)
i — A B e
o BRI 1(25) 10(34.8) 0.145 0.885 1.182(0.123,11.361)
(2.2~3.9) mmol-L
Gk — B R
BA RS o 1(25) 5(10.9) 0.774 0.439 2.444(0.254,23.500)
(0.12~0.6) g-L
Jiii A i — R AL W
" 1(25 8(17.4 0.363 0.718 1.519(0.158,14.598
(118 ~ 128)mmol-L ' F % (25) ( ) ( )
Fsr - i AR B
wWAREE = 1:100 3(75) 20(43.5) 1.090 0.276 3.522(0.366,33.856)
FAREE = 1:320 2(50) 14(30.4) 0.754 0.451 2.125(0.299,15.086)
FAREE = 1:1000 2(50) 8(17.4) 1.386 0.166 4.000(0.563,28.396)

24 FBEERMBEKE

A 44 ) (88%) L UEAT T 2 ME W /i i MRIAS A , Horp 1991 (43.2%) Bn B, W 5 5
B WL AT B KA T (15.9%) SRR AT R R BEA 126](27.2%) N2 2R
941 (20.5%) . PE AR =R A 45 575 341 (75% ) ,NO—PE 41 16 #l (40% ) , PE 41 /il filf MRI
BAFFESEREEYX HHE T2 25 NO—PEA LK, 2R A5 5%E X (P <0.05),
2R LT T M A PR A, 2tk S R AT 46 91 (9200 ) L R FE IO AT 28 911 (56 %6 ) | Ja k1
A 27 4 (54% ), ki@ Mg B A 18 1 (36% ) , 0 Ml 661 (12% ). PE 24 i H & 4 7= A7 76 & il
5NO—PEAHE , 2R HGEIT¥EL(P<0.05),1L%3.

#3 PEZHNO-PE A#i NMDAR & % 2 JL 9 2 M #I 51k MRI & % (i B & Fir B8 B bk 4%

Tab.3 Comparison of electroencephalogram and abnormal position of acute head MRI in children with

anti-NMDAR encephalitis between PE group and NO-PE group /n( %)
I8 A% PE#(n = 4) NO—PE 48 (n = 46) A P1E ORAL(95%CI )
BT T
;e 1(25) 5(10.9) 1.815 0.069 6.143(0.865,43.609)
et 1(25) 6(13.0) 0.621 0.535 2.048(0.213,19.685)
TR et 2(50) 5(10.9) 1.815 0.069 6.143(0.865,43.609)
Pt 1.801 0.072 8.000(0.832,76.908)
AR K 2(50) 0(0) 3.178 0.001*  24.000(3.381,170.378)
BT 3(75) 6(13.0) 2.265 0.024° 13.667(1.442,131. 385)
KA 2 R 3(75) 9(19.6) 1.958 0.051 9.500(0.988,91.329)
fii b B 7R
RO K 1(25) 17(34.0) —0.453 0.650 0.593(0.062,5.697)
By kMR R 2(50) 25(54.3) —0.160 0.873 0.852(0.120,6.047)
IR AR AL B, 3(75) 25(54.3) 0.743 0.458 2.357(0.245,22.660)
O 2(50) 4(8.7) 1.992 0.046° 7.333(1.033,52.060)

Eia Rk TRITERP <<0.05, 2 EA% i 5EL,
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2.5 BRI ERBERER

491 (9820) B LHERZ T — LS e if 7 (N M ERE 1 R Sl R & ) , 161 (200) K & 4R
Y G PENR T AL T XA SCRRIRT e N AR ER B KA R A 420 (85. 700 ) L HE R AR IR
I7 OF) 28 BBt R BRIE I ) 19 AT 1209 (24. 500 ) 5 45 Z HT M 25 W06 97 W AT 37 61 (7400 ) , Horp 3 7
B VA EHUER 25 A 361 (8.1% ) , i BE R mRS ¥4y << 34345 4141(82% ), PE 4L M NO—PE
HARR e BT B I8, 25 LGt = (P > 0.05), i3k 4.

T A AR A 1% O« NO — PE 28 v PR A7 SV IS0 1 L7 B IR =67 e 6 > H N5
G A AR B 248 ORI BUBO A1 . PEATRANTE L LK 5.

%4 PEZMMNO-PEA# NMDAR & EIJLAET AR LR
Tab.4 Comparison of therapy method in children with anti-NMDAR encephalitis between PE group and

NO-PE group /n( %)
EER o PE % (n = 4) NO—PE #48(n = 46) Z{i Pl ORE(95% CI)
f BB 1(25) 3(6.5) 1.164 0.245 3.833(0.399,36.852)
& E R 2(50) 5(10.9) 1.815 0.069 6.143(0.865,43.609)
FH R
# % 3(75) 25(54.3) 0.743  0.458 2.357(0. 245,22. 660)
= 34 1(25) 2(4.3) 1.431 0.152 5.222(0. 543,50. 204)
R 1(25) 5(10.9) 0.621 0.535 2.048(0.213,19.685)
10 7k & FU B 2(50) 15(32.6) 0.663 0.507 1.941(0.273,13.781)
wk ik vk 2(50) 5(10.9) 1.815 0.069 6.143(0.865,43.609)
3 iTig

Hi NMDAR ﬁﬁiﬂﬁ%%&b’t?%'@%ﬁiﬁﬂw‘ﬁﬂikm%*ﬁ LI B B G BT B0
KGR RIAF S vR @ MR FEAIEE AT A 5 E AN ES  EHEER 2 g B E R
ﬁ%ﬁf%?ﬂ’ﬁ&ﬁf%ﬁﬁéﬁéiﬁﬁbﬁaﬁﬁ,Eaz%il%ﬂmﬁ?ﬂwﬁmqﬂhuu.LhNMDAR%;‘TJZISW x
F PE B 6] A2, H A 8 A B0 00 G5 — bR o, 206 I g 20k S T Ok DL 0 B R R O R AR
SE S PE i TS [F) i 4 £ 3 10 20 00 AS TR) T LA AR B0 G 22 5 S 60 25 A A B I R L 4% 45
£33 IR G 2 P 2 Wk AL 5 PE i R A 3E | 0 40 BF 2 K BTN 24 9 10 i FE IS ) Sk B AR A L 40
W 19 B R 5 S 0 PO 25 9 2 4 LA B AR R BE AR (BRSO A i R %kﬁﬁﬁﬁ%k
HTIEﬂﬂ{FE@%ﬂmﬁﬁ@“ i B N BF Y 2 R PG 28 2 105 34 R 6 4> H (9 PE & A= el Y,

I 235 4 AS IR 90 A A e TS T TG 46 6 > A S B & MR 958 X PE,

& F PE M & 4 %, 5t NMDAR Bt (4 BH 1 4k & 00 61 34 A << 5% , PR 28 0 26 1 Bt Ji
PUORFD AN, H & A 5 BT 22 S, B 50 10 3 Wl 428 o 3% 110 4R B 1k R 4k R U L R R i &
G PN B BE PR ARG, 5L /0N80T B R B 1 4% S R T+ B P A A SRR . H A PE it
B 0 AL R DR JER e O 28 U IR BE RN i, 51 R AR RE TR 0TS S RGO T A B o g T i
S TR] BF AR 2 B IR A R A 2 A AN S A BRI AT R B R T P ORK e 2R AR G S I TR
H 2 ‘r&“ﬁ%@;‘%(ﬂnﬂﬁ@ﬁi%ﬂ%%#@ﬁ)E‘J7J<W—iif%‘,ﬂﬁ'é%%ﬁﬂﬁﬁﬁﬁfﬁ%ﬁ,Jﬂzﬁl\,ﬁﬂa'é
500 ThRE Ak A 20 ST 4 A SR A A P S R RO
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ARG A 8% LI ik & 5 W , S RE AT A A LA A 2 5 0 IR L Pt NM-
DAR Ml 48 19 80 & AF 198 3 2 B 48 R kb &2 A 2wt AR R kb gk & 4Tt R AE RO
SLARAS IR H 50% ~ 809 M8 LUEUR K& AEAE i LAE AR, Joie 2 2tk il 2 R &2 1 R PR R A Y
PURN R AR 0 3, R BF 98 483 & B P NMDAR ik 4 2 30 43 1] (86 %6 ) 77 16 Wi & A, Horp LA
TR & AE R R REARA 3261 (64% ), 38 61 (88. 4% )y Jay kb M 5 & A L 13 1] (30. 2% ) b 4= T
T R AE L 8 (18.6%0) AU - 22 IR A I &N 4 4 B Lk 8 PE, H 206 01 3 DUBUIR & 7E R
R RER , Hoh R kbt Z AR 461 (100% ) AL 161 (25% ) & I8 4 0k & AE 4k & W0 I 0 &
VEZRRA 30 (75%) R R kbt KA, 55 160 (25%) 4Ttk & 18, 754 B B 0F 58 PE 09 & 15 45
ST P T 9 A B A U0 DR e R T 1 U A 2 L T 4 R O e iR TR DA SR A
P 02 ke AR RE R R 2 L E R B R SR RS R B, AF TR S N AT 46 )
(92% ), Hov 201k W 45 22 DL R0, VR R Ja k1 18 0, T R R R T 12 U, R A2 ) R i
W2 WF PE A, NO—PE 21 & 5 fili By & K5 43 Sk 1E 5 il B . A 0F 58 % 30— R O < W ity =
FA k7 B, S5 A T R S Y PR TR By, X T IS B e i PE A X B R R
AP E A 66 (12% ) B oM, HE PEA P S R AR AEA ST ¥R L. #8%h
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