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Identification and analysis of ubiquitination-related genes in epilepsy
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[ Abstract] Objective Ubiquitination-mediated disruption of protein homeostasis can affect neuronal excitability
and synaptic function, processes that are closely linked to the pathogenesis of epilepsy. The study aims to identify
ubiquitination-related genes and explore their potential molecular mechanisms and diagnostic value. Methods
Peripheral blood transcriptome data of epilepsy patients and healthy controls were obtained from the Gene Expression
Omnibus (GEO). The limma package was used to identify differentially expressed genes (DEGs). These DEGs were then
intersected with a set of ubiquitination-related genes (URGs) to obtain differentially expressed ubiquitination-related
genes (DE-URGs). Enrichment analyses of these genes were performed to explore their potential biological functions and
underlying molecular mechanisms. The Least Absolute Shrinkage and Selection Operator (LASSO) regression and
Receiver Operating Characteristic (ROC) curve analysis were used to identify key genes with diagnostic potential. A
combined diagnostic index model was constructed based on the selected genes, and its cross-tissue generalizability was

validated in a brain tissue transcriptome dataset. The hTFtarget database was used to predict transcription factors that
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may interact with DE-URGs, and a visualized regulatory network was constructed. Results Differential expression
analysis identified 930 DEGs, and after intersecting with URGs, 57 DE-URGs were obtained. Enrichment analysis showed
significant enrichment of these genes in protein ubiquitination modification, immune inflammatory signaling pathways,
and pathways related to neurodegenerative diseases. The LASSO regression identified 15 ubiquitination-related genes with
diagnostic potential, and the combined diagnostic model based on these genes achieved an AUC of 0.965 in the training
set. In the brain tissue samples, the combined index model achieved an AUC of 0.929 in the validation set, demonstrating
good cross-tissue generalizability. A total of 125 transcription factors were predicted to potentially interact with the DE-
URGs. Conclusion Abnormal expression of ubiquitination-related genes is observed in the peripheral blood of patients
with epilepsy. The imbalance of ubiquitination function may play a key role in the pathogenesis of epilepsy. The combined

index model based on 15 ubiquitination-related genes exhibits high diagnostic efficacy and cross-tissue stability, which

provides new candidate molecules for the screening of potential biomarkers and the early diagnosis of epilepsy

[ Key words] Epilepsy; Ubiquitination; Biomarkers
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%1R7S MRI-PET S2{RRA & AT AN F A
TR TN P B B 5

F ML RN, FERITFHA
BRI — R BB IE 2P (58K 830054)

[#HE]1 BeY  FEH & MRIZE U & A FDG-PET R 5} 43 fiF XF 24 9 ME 37 1 451 rF 50 (temporal lobe
epilepsy, TLE) FARUG B Al ST R A AN, H-0f 5 2SR A 2 B 1EHE D15 L (hippocampal sclerosis
HS) g RS A9 Mo 2 MRS WA E R . ik BB 80 Fl#E 4R i3 (magnetic resonance
imaging, MRI) $#i . 77 5] Fh 32 SC 4 FR 18F-F50 I 420 45 B8 1E o8 7 & 59 W7 2 14 (18F-fluorodeoxyglucose positron
emission tomography, FDG-PET) #(4i& & 42 9] [m] i B 45 P RS B8 (RilG BAS) 1 25 v P i R i
Fo T A IFTIFRC (automated anatomical labeling, AAL) B33 115585 - SIF X 1) X w8 A X FR$E 2L
K2 FZ MU TR RELE HS ARG R UM 22 SIS BTk 38 TR 22 ST BT (iR B — ke X
U UEIC A B ek 55 ) SEAT R IR S WM SEAY . R HS R Ir A BAFI b Y 32 5 W00 R 7 (MR BA A
OR=18.4, P<0.001; PET BA%1: OR=42.0, P<0.001) . TEFBLZEIMHH, & WL BAHIE R BETE HS Z 41 25 i 7
I (MRI: P=0.085; PET: P=0.386). $AIMi, 7ERLGBAS T, ZRASARRHMIELE HS FllGRAE & 2 SMEHE T 1
A7 STER (RUAR LAY 3% P=0.009) , AUC M 0.778 4 J+ & 0.963. MRI 5 1 4% A X Fik L fEL A Sy ik <7 Tt P 5
(OR=83.7, P=0.041) ;2 AWFFHIHT R B . Hlaw-7 I BRI — M (A5 FASI AUC=0.692, P=0.075) , A e flix 4K
HIGEIHAL, 8518 ZAS MRI-PET flvg vl #2880 HS RS & U515 2, MRI SRR XS H A B
(AR SE TN R - o BIFTR 4 SR SRR LR G ZBSR ATV O T 80— B PEAl , IR S n R 3K 2l 1 3 B HE 42 AT 8 o4l
BARIKBIALER 2 B iE T TLE FARTE 1.

[XHEIR] WM ;s #F Sfffk; FDG-PET; MRI ARG ZHESRIG; TARBUS I PLass:)

Value of multimodal MRI-PET imaging fusion in predicting surgical outcome of
temporal lobe epilepsy

Maidina Tuersun, Maimaitijiang Kasimu
Department of Neurosurgery, The First Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China
Corresponding author: Maimaitijiang Kasimu, Email: 13999969488@139.com

[ Abstract] Objective This study aimed to determine whether quantitative volumetric measures from MRI and
metabolic indices from FDG-PET can independently or jointly predict surgical outcome in patients with drug-resistant
temporal lobe epilepsy (TLE), particularly when accounting for the well-established prognostic role of hippocampal
sclerosis (HS) co-pathology. Methods ~ We retrospectively reviewed patients who underwent temporal lobe resection for
drug-resistant epilepsy, comprising 80 with MRI data, 77 with FDG-PET data, and a subset of 42 with both modalities
available (fusion cohort). Quantitative asymmetry indices for temporal lobe subregions were derived using the AAL atlas.
To assess whether imaging features contributed prognostic information beyond HS status and clinical covariates, we
employed hierarchical logistic regression. Data-driven predictive performance was further evaluated through machine
learning models using nested leave-one-out cross-validation with permutation testing. Results  Across all cohorts, HS
co-pathology consistently emerged as the strongest predictor of favorable outcome (MRI cohort: OR=18.4, P<0.001; PET
cohort: OR=42.0, P<0.001). When examined individually, neither MRI-derived nor PET-derived quantitative features
added significantly to the predictive model beyond HS (MRI: P=0.085; PET: P=0.386). By contrast, combining both
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modalities in the fusion cohort yielded a significant incremental contribution over HS and clinical variables (likelihood
ratio test, P=0.009), with the AUC rising from 0.778 to 0.963. Of particular interest, amygdala volumetric asymmetry on
MRI was identified as an independent predictor not previously reported (OR=83.7, P=0.041). Machine learning
approaches yielded only modest discrimination (fusion cohort AUC=0.692, P=0.075) and did not outperform the
hypothesis-driven statistical framework. Conclusion  Integrating MRI volumetric and FDG-PET metabolic data offers
meaningful prognostic value that extends beyond what HS status alone can provide. Amygdala asymmetry on MRI
represents a novel independent predictor warranting further validation. Our findings favor comprehensive multimodal

presurgical workup over reliance on a single imaging modality and suggest that, for surgical outcome prediction in TLE,

hypothesis-driven analytical approaches may hold advantages over purely data-driven machine learning strategies.

[ Key words] temporal lobe epilepsy; hippocampal sclerosis; FDG-PET; MRI volumetry; multimodal fusion;

surgical outcome prediction; machine learning
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2%, 1 Non-HS ZH{Y N 31.0%[ OR=18.4, 95%CI (5.4,
62.8) , P<0.001] . PET PA%I ', HS+4 R 4% K
93.3%, Non-HS ZH & 25.0%[ OR=42.0, 95%CI (10.2,
173.5), P<0.001], HEULE 4, & 5,

TR A W TR B 4% W AR R R R — 2K
(&l 4) . FCD+HS W. 4| £ MRI fil PET Mﬁﬂ h
B B4R 00 1 R 94.1% Fil 92.3%, JIE 5 14 A= +HS 43

Sk 85.7% F1 94.7%, S5 JK JiT+HS 435l Sk 81.8%
1 90.0%, ¥4 & 2 & T4 A X M ) Non-HS W 2
(3% 3) . XA —BMEAE7R HS T REME N EL
iR DX 38 SO . ] ARS8 A& U BR 19 A2 W 2 bk i
Yy, AU — PR e 1 20 2L B 22 SR
2.3 BRIBIEET: IR I S Sk

JEHE AR T RS S 2R
R REEES (K4, K6,

MRI BA %] (N=79) : M1 ({¥ HS) AUC=0.798,
AR M4 AUC=0.897 (AAUC=+0.098) . #X1li, 1
SRR S FL A M1 5 M3 (FE HS Fehb_En A8 %F
fiE) Rk G it24 W (LR=12.51, P=0.085) , I
MRI ZEBRFIE Sl R AE HS Z AMEME & R kT
DURR. BRI U SRR L R M — Ik B A

FHERE G I T (OR=0.130, P=0.021) , ¥F5E
SRV T 25 4 I I TS A (6 4, % 5) .
PET BA%1 (N=77) : M1 AUC=0.864, M4 AUC=

195

MRI A%

(N=80)
38 12
1% MRI WiF e

B2 MRI5 PET \FIEEEEER
F1 ENFIEHE A OZERIGREFE

SR I ZEMFAR  Engel 1

O O e O B
MRI HS+ 37 23.7£10.8 9.8+5.1 54.1 89.2
MRI Non-HS 43 20.2+7.8 11.4+6.2 34.9 32.6
PET HS+ 45 26.4+11.0 10.0t6.5 57.8 93.3
PET Non-HS 32 21.5+8.8 11.1+6.2 34.4 25.0

% 2 HS+5 Non-HS A A O%%iHHI1E

kA A5 HS+ vs Non-HS PlH
MRI A 23.7+10.8 vs 20.2+7.8 0.192
MRI St 9.8+5.1 vs 11.4%6.2 0.307
PET SERE 26.4+11.0 vs 21.5+8.8 0.048*
PET it 10.0+6.5 vs 11.146.2 0.399
£3 HS+ETAEATELE
BAS1 HS+IF4 N Sl i
(n) (%)

MRI FCD+HS 17 16 94
MRI 4liHS 2 2 100
MRI JBE G HE +HS 7 6 86
MRI S K BT+HS 11 9 82

PET FCD+HS 13 12 92

PET 4fiHS 3 3 100
PET Jie R HE A=+ HS 19 18 95

PET S ALK Bi+HS 10 9 90
0.937 (AAUC=+0.073) . PET fRIHHFAE 1Y Jin A TRl R

K AR (M1>M3: P=0.386; M2>M4:
P=0.573) , FWI7E RIS PET B0 F‘T X AR A
XL IS A A PR (36 5, K7

A BAF1 (N=42) : L%Mﬁﬂ?i?mi%ﬂ@ﬁ
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F4 BRBEDFEBILE

A1) HEAY T AL H AIC BIC XISk AUC LRAGH Pl
MRI M1: {YHS 1 81.3 86.1 -38.66 0.798 -

MRI M2: HS+IIfi iR 4 85.8 97.7 -37.92 0.822 0.687
MRI M3: HS+544% 8 82.8 104.1 -32.41 0.896 0.085
MRI M4: LA 11 86.3 114.8 -31.16 0.897 0.061
PET M1: {XHS 1 62.0 66.7 -29.02 0.864 -

PET M2: HS+IIfi R 4 63.6 75.3 -26.78 0.918 0.215
PET M3: HS+54 1% 8 68.6 89.7 -25.31 0.938 0.386
PET M4: A 11 71.8 100.0 -23.92 0.937 0.573
Fusion M1: {XHS 1 47.1 50.6 -21.56 0.778 -
Fusion M2: HS+Ifi R 4 48.5 57.2 -19.24 0.859 0.202
Fusion M3: HS+41% 7 45.8 59.7 -14.90 0.917 0.038*
Fusion M4: A 10 43.4 62.5 -10.71 0.963 0.009**

TE: LRESIGPIEN G HT— B R RA LR IS5 R . M1>M3 R AEHS Z AP BTRk s M2>M4AR 2R FEH S+ R Z Sh Y BTk

*P<0.05, **P<0.01

0 L MRI BAS

60 | ' P=0.192

50 f
40

30 |

| B =

FARAEM (%)

HS+ (n=37)

MRI PAS
P=0.307

30 |

20

15

e (A1)

10

o B

Non-HS (n=43) ()

HS+ (n=36)

Non-HS (n=43) @

0t PET A%
6 | P=0.048*
U 1
;% 40 |
i 30 | - "
s
T - I
0 " "
HS+ (n=45) Non-HS (n=32) (b)
20 PET EA%1]
P=0.398
25 } I 1
220
@15 | L
i ‘
10 ¢ 0 _
[
0 " "
HS+ (n=45) Non-HS (n=32) (d)

E 3 HS+5 Non-HS B A O 454E LB

. M1 (L HS) AUC=0.778, T 4= %1 M4 AUC=
0.963, M I A BA %1 rh Je K 1 42 7 iR B2 (AAUC=
+0.185) o KR, ISR LA IR 3k B Ge it 2% ik
EME: M1>M3 GEARTE HS ZAMATIHL) : LR=13.32,
P=0.038; M2->M4 G2 R 1E HS+HI K Z SN TR ) -
2 4 8] 9 /{Ll 48 HE ( Logistic Regression/Likelihood
Ratio, LR) =17.06, P=0.009; M1->M4 (i £ i 4 25
HTTHL) : LR=21.69, P=0.010, 7F 4> fill & 5 &l
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H, MRIA {7 A% A X FR LG A 38 2] 4h 37 & 3 P
(OR=83.7, P=0.041) , PET ¥ - # A X FR IR s #4
1] I 2 B a3 (OR=509.5, P=0.063) (¥ 5, & 8) .
24 HlEFFEIFN

WA= R BITE B = 2 ) \ASF A 8
AT TR (R 6) o FERAFISrHTH, T A BRI
FDR % IE G ¥ ARIA B Ge it i Z7KF (81 9) : MRI
4> BN %1 AUC=0.527 (P=0.363) , PET 4B\ %] AUC=


http://www.journalep.com

TR 2% 5 202645 H 51245 55340 « 197+
HS Hi e A0 HS RO 5 I R g kS — Sk HS+ vs Non-HS H{E H
120 | = HS+ 120 | ==MRIHS+ == PETHS+ MRIFAF1 OR=18.4
m= Non-HS MRINon-HS ~ PET Non-HS P=1.01e-07
100 oo 93% 100 | o oy o506
90% 836%
= 80t = g0 | o
E E
2 60 2 oL 58%
g g
= =
@ 40 33% i a0 | 40%
26%:;
20 } 23%
l 20 -
99 | |11%
or ol OR=42.0
n=37 n=43  n=45 n=32 17191313 11121010 711199  PETBASI ¢ ————— P<le-7
MRI BASY PET BA% FCD SRR K B e b 10° 10! 10
@ @ HEAE HE (95%CT) @
El4 HS HFHTIERA
80 r MRI A% (1 Non-HS) 80 r PET BA%1] (1 Non-HS)
70 70 }
0,
60 | >8% 60 |
50t £ 50 |
= = 40%
St St
iy iy
= 30 | 26% = 30 |
5 20 } ﬁ 20
9%
10 10 }
ol T ol
n=19 n=12 n=11
FCD spokE s ()

5 Non-HS BHEZRIUEBFRIG

0.585 (P=0.228) , fili&4=BAF1 AUC=0.692 (P=0.075) .
FilE BAB A s i 4 o AUC 323 BB, 524
] U B K B0 — 35, HER A 2 B0 1 o 2 T
2

ﬁll.‘_a\O

1E HS 432 FE 01 (I Non-HS 41) 7, ML #
RUARSEIAL T REFLAY I (MRI Non-HS: AUC=
0.382; PET Non-HS: AUC=0.292; fil 5 Non-HS:
AUC=0.547) , 2WI7E Non-HS £, &8 HAREE
TEYMHIREA & T AR SE AR AL O . %
96 kb 2H 43 B ([ FCD: AUC=0.486; {537 JK
Jii: AUC=0.371) [AIFEAN 3, ZBRFE/NFEA
o TR EEPERN A I E R, &
PEHFIEECH 3 ~ 10 4>, 4278 A Bk BV AT 45 45 v
fF7.
25 REHEGBEREKRKREX

HAA TR, 764E HS WA N, FABUS
PR 5 A 9 728 2 R R AN (] T A7 7E 0 3% 25 5% o MRI BA
Flr (KK y=6.86, P=0.032) , S0 K ¥
i B4 TS R (58.3%) , HL¥k A FCD (26.3%)

R I AE (9.1%) , Horb S0 0K 5T 5 1 i A= 2 [
[ 22 5 A G124 7% X (OR=14.0, Fisher ¥ ik 5
P=0.027) . 7E PET BAZ PR g B2t 3 (o JK
JBi 40.0% ., FCD23.1%., i A= 11.1%) , HARESE
g W TE (y=2.15, P=0.34) , A fE SREAR RN
A (B 10) .

TESAZ R 7 T, HS+HH 5 3E HS 41 ] 5/
SRR 2ZES (K 11) . MRI BAS F 3k
TR X 3k AL 5 S . AR R 9] A [E] (Cohen's d=
0.25 ~ 0.35) ; PET BASI A if Ly 55 [|] | M0AR [l A
IX 3k 1) 2 ] 22 S e 58 1 (d=0.30 ~ 0.40) o 4K 1M,
LSRR IR (FDR) KB, JCAE ] B — e fiE ik E]
Giitor wEE (PR LS R 3458 0720 SR 1E 1)
P_FDR<0.05) . [iRZERFH, REHFLES HS IR
BAHR I RGANEFAR A, (HR— R 22
SRR, YRS I N AT SRR

E— 25 BT BB, AR RHE S F AR TS 2 (1]
M O& RIEM A M AFEA T 22 5% (K 12, 13) o 7E
HS+HEH Y, 1 A A A A AR E X 15 A R
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5 SHRAETERYEE
A1) AN ik OR 95% CI PfH e
MRI HS 24.25 5.37, 109.47 <0.001 2
MRI asi 1.44 0.54, 3.83 0.471 i
MRI e 1.38 0.65, 2.93 0.395 =
MRI FARM (£ 8.76 0.03, 2501.85 0.452 i
MRI 1 0.13 0.02, 0.74 0.021 &
MRI AL E 3.08 0.47, 20.07 0.239 i
MRI T Lh 55 A LA 0.96 0.14, 6.65 0.963 i
MRI BAR ] LG fE 0.75 0.22, 2.51 0.637 i
MRI U R HAE 1.11 0.13, 9.78 0.927 =
MRI i ] A 2.43 0.58, 10.18 0.225 )
MRI R 7] HAE 0.41 0.10, 1.73 0.227 i
PET HS 93.90 12.17, 72428 <0.001 e
PET AR 1.12 0.45, 2.76 0.806 i
PET e 1.36 0.55, 3.33 0.508 4
PET FARM (£2) 457 0.45, 46.40 0.198 =
PET L 0.60 0.12, 3.09 0.539 i
PET A% B 3.86 0.50, 29.57 0.194 =
PET 18 5% ] HAE 0.24 0.01, 6.05 0.388 ™
PET HAR ] L fE 2.35 0.34, 16.34 0.389 i
PET WU R LU AR 0.63 0.18, 2.17 0.461 i
PET T e L AE 0.18 0.01, 3.29 0.249 =
PET T [ FLAE 7.47 0.52, 107.91 0.140 =
Fusion HS 8666.80 2.10, 3.58x107 0.033 2
Fusion LY 0.05 0.002, 1.65 0.094 ™
Fusion e 33.85 0.97, 1176.12 0.052 i
Fusion FARM (£) 2.83 0.06, 146.42 0.605 &
Fusion MR 5 HAE 0.03 0.00, 2.81 0.128 =
Fusion PET#3 5 Lufi 0.56 0.001, 390.15 0.862 i
Fusion MRIFH % H 83.68 1.19, 5892.11 0.041 &
Fusion PETH{ # H M 509.51 0.72, 359373.74 0.063 ™
Fusion T —h: <0.001 0.00, 17.08 0.138 w
Fusion T S AR 0.73 0.00, 113847.33 0.959 i

. ORNHAELEL, CONESIX[A], FusionBAS 55 A5 B A0 & MRIFIPET R Z% LA X /3B A5 A U5

ARV 7 (MRI H' Cohen's d=—0.8 £-1.5) , [A]fil|Z=
SRR OR L N RERR MR 2, RS Y T e
M MAEAE HS 4lH, Bk RN S &
BRI . X AR A R T AR A
P HRLNY . RAFHUG B2 AR 2= A OGP & ) HS IR

SBIARNT R A TR AR , 3R [F]— 8 R AR da b
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IR TS AN R B TR R (R R AR
MM 7E Non-HS 2H FiZ B AF 69 77 1044 - A —%k . PET
T 2% QIS X AR E HS+4H P 5 88 b 1 s AR
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LR p=0.060 11 F LR p=0.573 LR p=0.009
1.0 b LR p=0.085 LR p=0.386 L1} LR p=0.038
1.0 |
> 0.896 0.897  ~ 0918 0938 0937 ~ LOF 0 0.963
£ 09 T 09| 0864 z 0o
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2 2 07 S 0.7
< << <<
0.6 | 0.6
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{LHS  HS+  HS+ 4 @ {ZHS HS+  HS+ AfHm @ {ZHS HS+  HS+ 4 @
77 . 77 S (17 .-
6 BEEBEEARELILE
MRI BAFI 4245070 (M4) PET BAI| 4457 (M4) flr BABI 445 (M4)
HS I | —_ OR=24.25 P=0* HS M | - OR=93.89 P=0* HS 35 F OR=8 666.80 P=0.033*
A | e OR=1.44 P=0.471 A . OR=1.12 P=0.806 g b OR=0.05 P=0.094
e b e OR=1.38 P=0.395 Tt —f— OR=1.35 P=0.508 st b ————«—— OR=33.85 P=0.052
FARM (4) OR=8.76 P=0.452 TAM (L) F e OR=457P=0.198 R ) ) OR-283 P-0.605
ML e OR=0.13 P=0.021* WL | OR=0.60 P=0.539
MRS A p——— OR=0.03 P=0.128
AL b _— OR=3.08 P=0.239 AR F — OR=3.86 P=0.194
PET W Sh UM OR=0.56 P=0.862
HELSEE LA f OR=0.95 P=0.963 g LA [ OR=0.24 P=0.388
PR LA b OR=0.75 P=0.637 R Al OR=2.35 P=0.389 MR [ | OR=83.68 P=0.041*
WL | — OR=1.11 P=0.927 PRI e OR=0.63 P=0.461 PET F LA - T OR=509.51P=0.062
WrhE A b e OR=2.43 P=0.225 W e e OR=0.18 P=0.249 TR B OR=0 P=0.138
WOF A — OR=0.41 P=0.227 WIF A b OR=7.47 P=0.140 WA A p—— e OR=0.73 P=0.959
10" 10° 10! 10% 10" 10° 10! 10? 10" 10° 10" 10?
i rgea) @ e O, et pgea)  ©
E7 £ERETEHRHE
MRI BAS PET A% il BAF
1.0 f 1.0 4]{_]_/
0.8 0.8 |/
= 0.6 el el 0.6
ik 0.4 i i 0.4
" “— MI: {{ HS (AUC=0.798) " —— MI: {{_HS (AUC=0.864) — MI: {U HS (AUC=0.778)
0.2 ' M2: HS+fi /R (AUC=0.822) 0.2 M2: HS+fii /K (AUC=0.918) 0.2 M2: HS+fii /K (AUC=0.859)
’ M3: HS+¥ 1% (AUC=0.896) ’ M3: HS+i£ 1% (AUC=0.938) ’ M3: HS+i£ (% (AUC=0.917)
0 ' M4: 2A57 (AUC=0.897) 0 M4: 2A5H (AUC=0.937) 0 M4: 245 (AUC=0.963)
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
T BA M= i BA M bR

KK, {H7E Non-HS 2 FP IR WAL BRI SCHK . X
P oS/, &% TLE FAR TS W1 ) 22 15
AT LT 5375 R B SRR AR, e A g
o A S AT M A5 R AR A

3 T8
3.1 HS 5w E S5z

HS M 7E AN 75 H 2 B 0% R A5 T3 e
(OR=18.4 ~ 42.0) 5% 47 1y If PR 2 56 AR A
SCHk—2 . ARBFIE I STRRAE T RS HE T

UV

8 ERBIEEIAZEE ROC Lk

95% ) i S

S R 5

HS R4 145 22 Tl XU i B 280 A 7 — B . TCie
FAFIR AL & FCD (94% R AF%) | IR A4 (86% ~
(82% ~ 90%) , HS HYTETE) —

EO T KA UR o XRS5 T B — Bk
275 HS nBEME 8O XE S . B R4 AR
A RAER A RS, AR R — R E Y21

LUK H2E 2T
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X i PR T4l Non-HS B3 14 il 5 (B 15
FEBIETE, ASPAGH, Non-HS Ji it A= i i B
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F6 HIWMEITNLER
G S N PR/ BRI S AUC 95% CI P (perm) P (FDR)
MRI_full 79 46/33 MRI 0.527 0.402, 0.660 0.363 0.677
PET_full 77 50/27 PET 0.585 0.435, 0.720 0.228 0.677
Fusion_full 42 24/18 Fusion 0.692 0.513, 0.844 0.075 0.597
MRI_Non-HS 42 13/29 MRI 0.382 0.181, 0.594 0.662 0.815
PET_Non-HS 32 8/24 PET 0.292 0.103, 0.514 0.821 0.821
Fusion_Non-HS 24 8/16 Fusion 0.547 0.289, 0.815 0.383 0.677
MRI_NonHS_FCD 19 5/14 MRI 0.486 0.176, 0.833 0.423 0.677
MRI_NonHS_Het. 12 715 MRI 0.371 0.055, 0.750 0.713 0.815
ROC 1%k - 4=BA% B -lA BAS ML > B R A 4
L0 F 40 T A e
- fills4:f\%] rmMRI  +—e— P=0.075
3.5 L— WL P=0.075 wsPET |
0s | AUC=0.692 PET &A% [mmflis o P=0.228
’ 3.0 _ |
fil& Non-HS ——o—— P=0.383
d | 2.5 !
ﬁ 06 % MRI £:A%1 | —e—i P=0.363
S o 2.0 !
= 5 , |
Z o —=—e—— A P=
W 04 | = sl MRI FCD W.2H ‘ P=0.423
: MRINon-HS |+ p=0.662
02 — 4 B\ (N=42) : AUC=0.692 1.0 N |
) — MRIBASI (N=79) : AUC=0.527 MRI S0 KA ——e——— P=0.713
——PETBAJI| (N=77) : AUC=0.585 0.5 |
0 - I‘Em ) ) ) o L | | | ) PET Non-HS [ >—0—‘<I — P=0.821
0 02 04 06 038 1.0 0 0.2 0.4 0.6 0.8 0 02 04 0.6 08 1.0 1.2
B ® AUC ®) Aauc@swcn (o)
9 HSEFEIFNERE
MRI 4:BA%1) PET %A% FilGr 4= BRA MRI Non-HS
AUC=0.527 5 | Auc-0585 3.5 | AuC=0.692 AUC=0.382
4 I P=0.363 P=0.228 3.0 | P=0.075 P=0.662
4
o3 25
& 3 2.0
g 2 5 15
1 1.0
1 05
0 0 0
0.1 0.2 0.30.40.50.6 0.7 0.1 0.2 0.3 04 0.50.6 0.7 0 02 04 06 08 0.10.20.30.40.50.60.70.8
AUC AUC AUC AUC
PET Non-HS 4 Non-HS MRI FCD W44 MRI S0 K5 W20
AUC=0.292 AUC=0.547 1.75 AUC=0.486 AUC=0.371
P=0.821 P=0.383 . P=0.423 3.0 | P=0.713
1.50
1.25
1.00
0.75
0.50
0.25
0
0 0.2 0.4 0.6 0.8 02 04 06 0.8 0 02 04 06 038 0 02 04 06 08 1.0
AUC ® AUC ® AUC AUC

10 FAETFEERRESH

86% ~ 95%. X — L KM B T 7E AR AT AL 5 Gawelek 25" #3819 HS 4 9 FCD B & Wi &
YU HS A SCHI R B Zip: . RI(E HS PERE AR A XU —2, B Pereira 257 Xf 621 4] HS &
M, HAAENERE FAREINNEER, ZEAH AWK PIBEFE S R, TR, Yu 2" &
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A retrospective clinical study on vagus nerve stimulation for the treatment of
Lennox-Gastaut syndrome
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[ Abstract] Objective To explore the clinical efficacy and safety of vagus nerve stimulation (VNS) in the
treatment of Lennox-Gastaut syndrome (LGS), and to provide clinical evidence for the treatment options of LGS.
Methods A retrospective analysis was conducted on 15 patients with LGS who underwent VNS at our hospital from
January 2021 to December 2024. The seizure frequency, seizure types, antiepileptic drugs use, and stimulation parameters
were collected at preoperation and 1, 3, 6, and 12 months after the operation, and postoperative adverse reactions were
recorded. The McHugh classification and response rate were used as the main evaluation indicators for efficacy
assessment. Results  All patients completed at least 12 months of follow-up. At 12 months postoperatively, the total
effective rate (McHugh grades I -1T) reached 86.67%, with response rate (=50% reduction in seizure frequency) was
60.00%. The seizure frequency was significantly lower than that before the operation (P<0.001). The response rates at 1, 3,
6, and 12 months postoperatively were 26.67%, 46.67%, 53.30%, and 60.00%, respectively. The results show that the
therapeutic effect gradually improves over time. Postoperative adverse reactions mainly included hoarseness and
coughing, which were all transient, and no serious permanent complications occurred. Conclusions VNS is a safe and
effective treatment for LGS, which can significantly reduce seizure frequency and improve the quality of life of some

patients. The efficacy gradually improves over time, making it worthy of clinical promotion.

[ Key words] Vagus nerve stimulation; Lennox-Gastaut syndrome; Epilepsy; Clinical efficacy; Retrospective

analysis
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Clinical application value of the new definition of pediatric status epilepticus
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[ Abstract] Objective To evaluate the clinical utility of the 2015 International League Against Epilepsy (ILAE)
definition of status epilepticus (SE) by comparing the clinical characteristics and treatment outcomes of pediatric SE
patients classified according to the revised definition versus the traditional definition. Methods A retrospective cohort
study was conducted involving 662 children diagnosed with SE who were admitted to the Children’s Hospital of the
Second Affiliated Hospital of Shantou University Medical College between October 1, 2020 and October 31, 2023. Based
on the ILAE 2015 definition and the traditional definition of SE (seizure duration >30 min), patients were categorized into

a revised-definition group (meeting the new definition but not the traditional definition, n=427) and a traditional-
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definition group (meeting the traditional definition, n=235). Demographic characteristics, age, prior history of epilepsy,
etiology, seizure type, number of antiseizure medications (ASMs) administered, degree of refractoriness, and seizure
control outcomes were compared between the two groups. Multivariate logistic regression analysis was performed to
Of the 662 pediatric patients with SE, 64.5%
(427/662) were classified into the revised-definition group and 35.5% (235/662) into the traditional-definition group. In

identify factors associated with seizure duration exceeding 30 min. Results

the revised-definition group, most patients had no prior history of epilepsy (95.1%) and predominantly presented with
electroclinical syndromes as the underlying etiology (65.8%, 281 cases), among which febrile seizures (FS) accounted for
98.9% (278/281). In this group, 17.4% of seizures resolved spontaneously, 47.7% required only monotherapy, and no cases
of refractory status epilepticus (RSE) or super-refractory status epilepticus (SRSE) were observed; the seizure control rate
was 100%. In contrast, the traditional-definition group was mainly characterized by cryptogenic/unknown etiology
(41.7%) and acute symptomatic etiology (26.8%). The incidences of RSE and SRSE in this group were 43.8% and 8.9%,
respectively, and the seizure control rate was 97.9%. Multivariate logistic regression analysis demonstrated that, compared
with patients with electroclinical syndromes, those with acute symptomatic etiology had a 9.327-fold increased risk of
seizure duration exceeding 30 min [95%CI (5.308, 16.389)]. After adjustment for etiology and other potential confounding
factors, each additional ASM administered was associated with a 3.465-fold increase in the risk of seizure duration
exceeding 30 min [95%CI (2.695, 4.455)]. Among patients with FS, 9.1% (30/327) experienced spontaneous seizure
The 2015 ILAE definition of SE

demonstrates good applicability in pediatric clinical practice. Most patients newly encompassed by the revised definition

resolution without pharmacological intervention after hospital admission. Conclusions

have predominantly benign etiologies and favorable seizure control outcomes. Application of the revised definition
facilitates earlier identification and management of SE. However, for children with febrile seizures, close observation
rather than immediate initiation of antiseizure medication may be appropriate after convulsions have persisted for more

than 5 minutes.

[ Key words] Status epilepticus; Children; International League Against Epilepsy; Refractory status epilepticus
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(28.2% ) L b VG P P A 1 sl R ok s L PR R S
SEAE N FIRIERIAIT 259, 152 f1 (23.0%) MSET
AR L Z R KA IR YT, 20 B (3.0%) SR EE T ZY
AT, N
PICER BN S B AR VG4 161 (0.2%) o RILEE 4.

B 7k HArH (%)
i 657 99.2

VA 2 0.3

A 3 0.5

Rt 662 100.0

B 301 (0.5%) , ZEZHiPE3A

2.4 EHIER

ZAHESS, 662 5 B B 2GRSl 657 il
(99.2%) , RIEAFEE M H 3 H Be g R A TEE 3 1)
(0.5%) , 2BIFET, FET-F 0.3%, i) A KR
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%7 logistic B3R EEME

sobr e LA IH5E XA 7 »
n=427 n=235
SR s 45757 <0.001
Jc 406 (95.1%) 183 (77.9%)
A 21 (4.9%) 52(22.1%)
RAFZER 0079 0778
TR 386 (90.4%) 214 (91.1%)
IR 41 (9.6%) 21(8.9%)
P 0287  0.592
E’S 187 (43.8%) 108 (46.0%)
b 240 (56.2%) 127 (54.0%)
AR TBE 5711 0.120
20K ~ 2% 172 (40.3%) 86 (36.6%)
~ 6% 201 (47.1%) 105 (44.7%)
~12% 52(12.2%) 40 (17.0%)
~14% 2(0.5%) 4(1.7%)
S A 121.384 <0.001
SRR 37 (8.7%) 63 (26.8%)
HIRRLEGAE 281(65.8%)  55(23.4%)
AT 0(0.0%) 5(2.1%)
TCHAREIR P 15(3.5%) 14 (6.0%)
FRIRMEAR AN 94 (22.0%) 98 (41.7%)
EE 193588 <0.001
0 74(17.4%)  2(0.9%)
1 204 (47.7%)  38(16.2%)
2 115(27.0%) 94 (40.0%)
3 27 (6.3%) 63 (26.8%)
4 5 (1.2%) 28 (11.9%)
5 2 (0.5%) 4(1.7%)
6 0 (0.0%) 5(2.1%)
7 0 (0.0%) 1(0.4%)
METBFREE S 2] 277.241 <0.001
NRSE 427(100.0%) 111 (47.2%)
RSE 0 (0.0%) 103 (43.8%)
SRSE 0 (0.0%) 21 (8.9%)
RGO 9.154  0.005
il 427 (100.0%) 230 (97.9%)

HFEHlBET 0 (0.0%) 5 (2.1%)

T FELEWTENEL <5, SR Fisher KSHAAGE ; AETET A%
<5, THENLNTEA R, K Fisher-Freeman-Halton A5 #1656 (52
FERIEIR)
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Kt
e

T fEL

I
Kt
e

P F=1; L=2
HERIYBE 29K ~2%=1; ~6¥=2; ~ 12%=3; ~ 14%=4
WAYE HIMIRLEANE=1; SdERERME=2; BETHE=3; FaiF
PR AT =4; EHIRER =5
Wl JE=0; fi=1
FAZREC B (B
RAEFH ARER=0; 150HR=1
RAE i
Bl B L A=1; [HE X41=2

MEIGTRE  NRSE=1; RSE=2; SRSE=3

0.8%. TEILF 5.

2.5 HFENASIAEXIGRERAE L

2.5.1 #FHE L5 EE LB AR TR bE BT
FEMEE ) B A5 HE CALTERR | METR AR
RAEFERIEN LA ES, At —P R HER,
P F TR WA R AR E AL . U
SRR L AR e R A SO 2R A
SCAFE 427 B, THE SCALR 235 il BE LA TG
T S A 406 1] (95.1%) , AFIR M EXIE 2~ 6 B A
BiieZ, M 201 1 (47.1%) , 5 R L LI PR 28 AiE
ANECE e 2 (65.8%) , 47.7% fd ] 1 Fh 2592
il %A s THE SCEH IO 5 183 4] (77.9%) , 4152
2~6 % NEUIRZ, 10510 (44.7%) , Baids ik 1% A
AN NBOE 2 (41.7%) , 3 2 Fh2h 4
RAVEABIRZ, 5 40.0%; IHE X4 RSE. SRSE i
Foh R e UL B . TEDLEE 6.

W% 6 P, 1 4 TR) AR s L s IR FH 25
MR RIS 22 5 M RESR
BCPER A BN TE2E R
2,52 #E L5 W E L A8 % B & logistic =13
SHT AR 32K logistic ZE1T 7k, M4
SRR, TEULER 7, BRI logistic /3HT45 5 (3 8)
R, AP R s 2 0RT R e L
YE R SE #i LA 515 50 LA MHHCH 2 (P<
0.05) ; K HB|I ALK logistic 8] JARAIH, J3Hr
gL (3 9) WoR, WA, IR SRR
() SE R Bl 9N AL S0 5 SCAL AT BE Y T XURS: 2 9
Kk LI IR 25 A AR R A 1 9.32 /s HAEEHI T
g DAL L 0 B LA SRR R e i RV R S, 25 Rl
Mz, IHAIRE CH T RetER A, B2 H—
P25, RAERT LT 30 43800 KU 3G N 3.46 1% .
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TR 2 & 2026485 H 551245 553 «219.
#8 WMENASIHEXABEEFRERERE logistic B3 47
OR{E95%E {5 R
S Fl EEEY4 Wald x* Frifiist P{H OR{H
TR BR
P51 1 —0.087 0.287 0.163 0.592 0.916 0.665 1.262
T B 1 -1.704 38.811 0.273 <0.001 0.182 0.107 0.311
RAESHY 1 -0.079 0.079 0.282 0.779 1.082 0.623 1.880
JHE5%L 1 1.219 123.261 0.110 <0.001 3.382 2.728 4.194
S (WS 43T, LRI PRZE G Xt i)
SRR 1 2.163 72.394 0.254 <0.001 8.699 5.285 14.318
HEFTHE - 22.834 - 0.151 <0.001 - 22.556 23.176
P /9 PR AN 1 1.673 65.705 0.206 <0.001 5.326 3.555 7.982
IEHHFEIRPE 1 1.562 15.265 0.400 <0.001 4.768 2.178 10.440
AR A2 (WEASEEAMT, LA29K ~ 228 Sy L)
~6% 1 0.044 0.060 0.179 0.806 1.045 0.736 1.483
~12% 1 0.431 3.009 0.248 0.083 1.538 0.946 2.503
~ 14% 1 1.386 2.504 0.876 0.114 4.000 0.718 22.271
T FEAAE <5, SRR S RIET 1000 4> 43R HMEARA
F9 FENHSIAENHAHEXFRINEEE logistic @3
OR{E95% E{r bR
(SES A EVEES e Wald y*{H FrifiR PfH OR{H
TRR R
IR 32 (MRS 44T, DAL RZE A AR Xt IR )
SHERPE 1 2.233 60.275 0.288 <0.001 9.327 5.308 16.389
AT - 20.811 - 0.655 <0.001 - 19.317 21.912
WA /9 PR AN 1 1.425 33.282 0.247 <0.001 4.157 2.562 6.745
TR 1 0.581 1318 0.506 0.251 1.788 0.663 4.820
T 5 1 -0.538 1.860 0.394 0.173 0.584 0.270 1.265
FHEEL 1 1.243 93.876 0.128 <0.001 3.465 2.695 4.455

e FEASE <5, SRABHIEZRIET 1000 MR BEREA

3 e

SEJH WM LEMAfEERE, BAERNA
AR B ARIESR 30 4hE L
C WA RN A S FEGERIRYT, ILAE T 2015 44451
EL-FF2E SE 2 Wit (] (a4 50 % 5 5, BAE(R
PER BT, ARWFIEYIA 662 ] )LE#E SE J5 4,
Horp R EHE A 427 1 (5 EE 64.5%) o A ELIH
FESL, XU CRAEIE 5~ 30 SN R IR E IR 1Y
BT HE 5 B8] 2 B S AN R BRI R RRAE . B L
W 95.1% YT IR A AE B LG RE A 52, R LA
PR B IR RS 10 E (5 HE 65.8%) , /U4
8.7% Ny A PEREIRVE SR A 5 T TH A SCZH D) 3 22 DL B

P5E s R B (5 F 41.7%) F1 A rERE R vE (5 1
26.8%) 5 Rk o 8T X BT SCAHL 161 K £ T
J& B4, 47.7% B9 B AN 7 B0 24 B AT 4 o R AR
17.4% (IR BIAT A SRl , e AR I B 29697
Ja RAE L AL, #H1583K 100%, T 1 6% & h
RSE/SRSE; 1fij [H & X 4 iy 4 il R Ky 97.9%, Hirp
RSE & E#Hy 43.8%, SRSE &4EFN 8.9%., Hiits#
MR, 9 B R SRR IR T ) B B AL B
SCE (R AERBRE 30 340) 0 IXURS: 200 A LI IR 25 B AiF
BEN 9.3 4% ; TEHZY I, fEdsHl TR BEAE
T s SRR e, ARG I — R BTN 25 0
K AERR S (B 2 30 40l 14 XU i 34 i 24 3.46
fis . —I4N A 43 988 1] SE fB# oy W, T 5
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T 22 272 Xof g B VRIS ] g 161), 3% B Gk A
T MER BB, AR S AR T R RIRY T A

MG AL R A R, SE B Sy 4 XF
SE 1y b Ly B S 2 L. AWk # o W
N, fESE R, RiME y-2AIET R AR (y-
Aminobutyric Acid Type A, GABA_A) 7 & 2> il i
WAFR RS, I 2L 0855 S5uE R, N-
FRIE-D - RAZ R (N-Methyl-D-aspartic acid, NMDA)
AR T 4 py P BRS04 v
P, AR Z TR A0 R 2 A", X Se L] T8
BEE SE B[] % FE G, 2R 80 51 28 24 W 3000 Ok,
PRI, ZE R 7 K W 15 il RSE/SRSE Y KUK o A<
WEFEIE o 22 A R )3 70 B 48 7 S S ves IR 5 Ak
FRekm YIMI & (HL(E L OR=9.32) , AfF5 ZLis I — Ik
IBITHE M, R AERER XU i 2 F+ 5 (OR=3.46) , it
6T RAERRS: 50T 98 B Z (R (9 1 ] JCHK . X s
a5 SE M A B R ASIB ARG . BEE
BRI NEOF fi s Mt B el R NP ~ s el S W U Y2
VERFLEISF 1R B B LA R

AR, s PRORT I RS BRI SE B AR O . RN
TR IPR , 2R R YRR R Y JLE SE T 5 1]
RSE/SRSE ¥4k, H UG 2", AW, #iE X
2 Z2 RS A I, T B B 2 T
T TH g SCEH ) AR TE Ao« 2% g 2 52 s IR oy 32,
BITHON R % . X im IR b 7R AR I8 K17 40
JEAb R

SE 1 Il A A2 B SR W 1 A B 30 1 99 5 ke 3 B
M2y 2 (B8 . — 0 [l A oy A 8, 1 U2
R R E R A G R AR 2 BEEAOG:
R g2, bR, SRS B2 YH A
P s N o B 5 T 7 | A s - R
GELFFIX— WAL e SOk 1 5B 5 R
T, A5 E LA 100% KL H G EE Ik
SiE 5 T A0SR AE R 2 IH G SCEH Y bR E R ], P
SE Ab B, H AR C i B4 v L 48] B ME VA 1 v 1)
Iy — 7, ASCHRH AR R HR AT 6 R L R
W) SE W {ATA AL . AT OB E SCZH 17.4% 1%
Bk 5 T e — 25 T IR E 22, X 5 S0k
AR WP BEAA 54% Y SE 1T FARZE" 25t
FHAE G, B I 45 G s PR R Il R 3R B e J2 A5 4%
SE BiE X HIAICHE M 2 . AEREHE R, & 08
(49 SE & S, i R o He s R R AR IROIR , R L
(A Ry BRAE AR, J5 B BiE SCR/INT 15 43
Bl IR M R AR o S AR R IR T
5 SR A BBR KA E T R 2 0ia T, fAARSC
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PR R, DT 15 438k B B Al v R R R L S £
B AT, DR, FE ST B FH 25 0 £ r AT
T, BEXTF 5 ~ 15 5050 1) B AE AT sh A PO AL, an
A fEHE (R FEERRELE . 2R SE. AR
KIRAE) MIFEHT Y SE MG HE F SR IT A 255 i
X F— B PRSI AS HUL, BARE A EH
FE SLIIZWibR e (58 EL-F528 SE= 5min) , JUHZ
FEAT WTRA AR IR0 5 2, W0 AT 3 - 25 DDA 5
TE 15 08 9 B ATAE Ik dh AR, TR — 2 Y B Y
SE 8 FEIRYT T A s FH 9 ASMs TR9T .

B, AR SE R R R SE BiE AR
X KH 4 SE, A R FAER B FRLG RN, B
fIk RSE/SRSE WY& A3, £F4 SE HA B A LLORAF il
ZLDIREAJE I 5 TR &Y 5-15 40 Bh B T R
RS BIL, BARYEH @ X F A% SE 2 Wit
W, S I AR B IR SE B E Xa shitt— 4 1)
Pt SEIRYT, Dl ASMs it i .

FREPERB AR A bR

EETRMBEY  FH . CERE . RS
iy AR SCERE | BB G R Kl
BB SRAEAE . Mg, Wooul. MR RS .
BB R; ARH: BESTHR S IR SCH B 23S .
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BeY  FETXEE =CPUER A ME25%) (anti-seizure medications, ASMs) I8 T7 B M I PR 5T A4 3IE

PETEANY, DA PRI A B X 28 =A% ASMs AR HERE, LASRTHXT 2549 IR A AR AN i RIA 7 Ak K
FE R AR ASMs BET R SCERAT R, 2% 2011 WRSE [ A R AR B 2% UG UESE 4344 (Oxford Centre for
Evidence-based Medicine, OCEBM) X4 A M SCHRITRIFTE MR RO, 25 5 FdE > GO 25 ) & S MR AE X A7 2
WHATIREE ., ER FERILGIA 10 FhEE =10 ASMs, fUf Bt Ak, S AEmENE . Pr5 VNG, S iAZs . SLRIF)
RG-S PG B IR R . PR EER . JY A, IR 13 AR BETE i B L. 858 AdEm
XSS = A ASMs HEF TR AIUE SRR FTRY T, A7 B T35 BhIG R S A= 4 b T % 55 =X ASMs, FF M1 R S5 B

feftE T
(RBRT Wi ; 8 = AGUiin A1 25%; f5/

T 2 H AT A E s i WA 18 M pl 28 R G R
Wz —, EERAAE 5000 JIRUR B, BT KR
I 400 J7 5 3 I B R R LI AE 4%0 ~ 7 %o,
I B MR BRI R R 4.6%0, 4 R IR R AE 30/10 1
VY SR

PLIR W & AE 25 W) ( anti-seizure medications,
ASMs) JE MU i B 22 | A IIRYT 2, HEie
AHCFh ASMs AT HITHRIGYT . 55 =1 ASMs 1Y
SMAST RO AR —AURIES AL ASMs 1 — 2
PEBE Y, 345 =A% ASMs 2544t W45 2 B &
VR A SO 27 5 E 7S B SRR A AR 25
Rk ASMs, HAh 25 ¥yt v A BA BT AE I . 1K
Y 52 ) S — iR 7L s ) 7 A AR R A R R
B Bl 3€ [ & dh 25 4h & PR (Food and Drug
Administration, FDA) #lb#E H T1A97 45 1o Pl AL iE
(tuberous sclerosis complex, TSC) A SN A& E 1Y
FITT Y BATACH IR 4E B R 8 T RS IR T 2
1", NIET ASMs .

Shy 5 Bl W DR 15 A T 4 T b T A 5 — 4K ASMs,
IF A R S BB b4 T, ANTE L 4l REHE
fY SCHR A R A IR EA , JF 2% 2018 4F- L [H M 4
oo o NS O P 2x A Y Il RHE P BE BT
B TR ASMs SRR 4 ) 7 2023 AR AR E T
WA P2 & A QG RIS YT 48 7 00 s 2 i )
2025 A Hp [E BB P23 A AT Y MR 3 BE
FUTATT Jry kR 1 v [ R AR ™ S ok
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MAMERIIER, AR R, DA R AR A 1 00
5 =X ASMs IHFFE UL E AT LB AIPEAY, IR 40 i
AR . AAER IO 28 =40 ASMs HEAT I A
17, BB ENH U 5 AU =0 ASMs KA
A TEN R 324 BRI (EL, PRI PR R 2345 %
AU ASMs HYVRYFUESR EA T MR I 245 e 4%

1 F=F ASMs HEif

AFE R LA 2023 AFH GO Ph e KA (il
PRAZTT 4 B TG0 o o0 ik ) 3855 =4 ASMs 1Y€ X
Vbt TS5 AR SCRRAEA TR SE e A
5 =X ASMs B8 B UK P ARMEMNG | L5 UM |
M Az SCRIAR Y A Sr P | mR IR K
JR 15 DY R JF AL, R 1 X Bk 10 Ry
PIafE FALERIE T T B4

2 EEMHETIE

R R A = T B I A A I R
LGP 2 5 L SR AR, AT 135 D v B R U b2
M N BHE T2 22 BB o AR FE R AT OC [ B )
22B% (Institute of Medicine, IOM) 115 FR 52 48 7
A A DA SUR BT T ) BT
e S KT IR, 2518 BT 5T 530 7 i
(appraisal of guidelines for research and evaluation,
AGREE 1) Jf: 4% [ T3 Az £ A 52 B i e O 4 5 45 H
(reporting items for practice guidelines in healthcare,
RIGHT) #8545 g 1% 5 S AE G S0 F . A da e
B T B PR eds ma -5 S AP G N (L 4
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F1 St ASMs REMEMAHS ( #RIE ASMs FDA FEHREHEs ) 10

2R LHECAATR YEFIBLH

iy A Pregabalin, PGB o2 8TP FHE L ] Ca® I A 4 55

PR Rufinamide, RFN RS H T TR N S PRI 5 RS Ca™ G AR HLIAL , [RRRHID ] B R 1 48 Na HLIA

e Uil Lacosamide, LCM R P TR 4 A1 O 7

kS Perampanel, PER AMPAZ IR BEREME | FETE S MRS B

SRR TG Eslicarbazepine, ESL PRHEE T N SEE PRI ;. (2t R SN T I 18 R I

i Evaiip: | Brivaracetam, BRV 5SV2A 45, i 2R LRI T A AT PR, S FEMAIK R, Ca™ TR Y
K38 18 K% i 1145 Na " FL 3

AR I Stiripentol, STP GABA, Z IR IEASA IR, THEGABATHEUARIT

KR Cannabidiol, CBD YEF T GHR AR SZ R GPRSS , I 32 (A i v F 8 T TRPV L, L FE [ 45N Sl 18 KT
RIBAFHHERENT1

VO Br Cenobamate, CNB MRS, GABA,S2 I IE AR H i35 571

Bis e Fenfluramine, FFA 5-HT23Z A7 flo1 Z 445 B

TE: AMPA, a-ZJE-3-H5E-5- P 3E-4- SO N IR ; ENT1, PR R I2E A 1; FDA, LEEMGM UGBTI ; GABA, y- &3 TH;
GPR55, G 2 I ZAK 55; KCNQ, #IHL R THSEIE TR KEQ; TRPVI, BRI ECZ s IR A1 ; 5-HT2, 5-R A2 A2A

5 PREPARE-2025CN334) .

A $6 LT PubMed. Web of Science, Embase,
Cochrane Library, " EFIM . 73 75 FREHE -6 A
HEE 20254 4 H 15 H X9 AR ASMs #E17 &
SRR R, 275 2011 JRGE [ 4 FE R 2A A I s 2
Hrot I 35 43 2% (Oxford Centre for Evidence-based
Medicine, OCEBM) X4 A SCRRPES: (52 2) o B
AL RAM TR T T ARG E, WAL 50 h T
A3, AR P 556 F5 SCHk, Hoh 332 R 5TEEA
AHCHEHERR, &Y 234 J STk

WA SRR AN S BEAE VIR, 5 A 22 H2TIY
&R sh W E TARTE A AR 13 4 Im K7
. W], 48 g i TAEA WIES T 55 =A%
ASMs [ [, Sk J 2 A F1 07 326 R g DU R B
T, BRARTHIICURE BT T R
FVBT-At7 | 46 mE H AR AR A B0 5 I 47 55 8 3%
PUEVI AR R . 456 UEHE 5 PO 254 & 41
FEOEXTHEE R WA T 08 ) (R 3) o AR LT
M) % A PR R T N 22 4 B EAT 27 6 VA, HARf
i WA RS R FME " ERERR; 16
XL Meta 43 M, AN R34 kA RS HAl
ASMs Al AR B2 Thmi s I RIS ok K IR IR 1Y
GAaPERE; JoRREEY JRITREE, WL
P RUSS:

TESLBY B, B ATPPAL T 25 W B A0 5 M
PEATHE 2 VFIE, I AT AR 38 I R 28 36 48 40 A1 Y
W BfifE, MR T ER. 6 H 13 H, TAE4A
BIF THXNEHERAT RS, & E TAEHF & T

x2 IEERER
TR 2R Uil
1% BEHLX RIS 1 R e Lk
2 BEATLX R OR: .25 B LR
%% FEBEH L B BA S /BT 5T
3 IR i % RRAIF T Bl sk xof BB 5
V& ST L R

TE: RGN T RERRRAOTE DL : AT B 22 ANl e He
(AP B SRR I REURITHD ) , BF5Y 2 18] R — B4
XPFROR AR T /NIRRT REER TR OL . SRR A AR
R

ARSCE | 451 A RS DL RS = A0 ASMs RO
[, RIS, LA T E S s R, e AR, JIF
FiR# ALY S — RS 4 4 ] it
11, R 5 r Wl 2 ve ek . AR RE O 443
(“FE” a5 CAERRE" ) Bms sl
FEF A I RBIT IR, it 5 A e s UE A4 M4 )
&, BIE T XA IR IR R A e LA R I . 45
T 1 A2 AR B LR AN TA 1 R

3 EESR

K5 PRIEE 1: XA JRAL IR &1, AT 5
BUR ZAELG YA BB W AR B &
=k

PGB A5 551 T ZRiE4E"" Al 7 30 TSR IEHE™,
Yy W] PGB B INIA YT N SRy kM AV A R
1300 T 9% 3E4 % W1, PGB 300 mg/d 5§ 600 mg/d 7R
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R3 EFRE
HEREER B PERE A
A% Eifiizez I FAEHEIE S 780 U 522 4k R
B A HERE 1 SEAESRIE ST ) H 22 Ak R4 B0 1 GOESiE ST R0 VI H & AT — € S
CH THAEHERE W ZAESRUE S PR U] L2 A R 5 1 B S B0 VB 22 VA7 E— e BUE
D% IHE—E LRI R IV ERIE AR H e R AT

VE: AERR R T RERRIOTE O . A IERIESSA R, (TSR]

— il SRR S |
— HE T4 |

AL
| e TQM; |_—>| AL |
| HRVEIE S [ SRS AL |
| Hﬁmﬂm@lqwgﬁﬁ L | R GEmEssE) |
] | Uyl kR |

20254 5 H 22 HIgsh£il
5 B L E T AEAR SR IR (), B
EE AL ASMs

)

TR R . PP A

HRAEAR BRI EE, B A R T g
AHIE 3L (n=556)

-

| HEfEHY) OCEBM -2k L3R (n=322)
l o AR BIFSEHER (ASM A T g 1T
FAEHERT) (n=267)
2025 4F 6 1 13 H AT & 54182 DR B T A B E
S TR T 13 A7 Aoy WKL (n-55)
=A% ASMs T, FEEHEHR I,

i a1 A T ] e
SRSl L A 2 M ET, R | ST (n=234)

T 5 il e iR

}

13 AT IE1T |

Eoatici o
T B A4 R T AT, SR a0 4
seRE R, RZIENIEHR

)

| EELes . BT |

}

| w0 S |

}

| HE R R A 3 |

B feFafERAR L

I N RO & AR, JRIT A RCR BE R ThL 8™, 3R] REN BINIAYT R kE M & A

L6 300/d B, 400 mg/d™, HRL
RFN ﬁ 5 Iﬁ I g&ij—_E?E[l& 18, 19, 27, 28] *ﬂ 2 Iﬁ ]] éﬁi[E LCM ﬁ 12 I)ﬁ\‘ I g& -i«IE yi?j [15, 16, 18, 19, 28, 31-37] %ﬂ 4 Iﬁ
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T EHE™", ¥EW LCM RINATT R A5
I RAEA R

PER A 1430 [ ZF 4" "™ ™ ™7 * 01 4 1
T4 AFHE ™", #1328 PER WS MNGYT B Rk P9

ESL A 11 W0 T ZeiFgg' ™ = =5 5 1
MGEHE" . T ZaEd ¥R ESL AT A
Jey kPR AR A B 130 1T ks B,
ESL 800 mg/d [Y7 3L 5 2 B LG i 3% 22 7,
H ESL % H—1KX (once daily, QD) fifi 7 &% 2 & 5
[/

BRV A 12 Wi [ ZgiF"e ™™ ™7 ¥ 1 6 1
M ZGESE""", T KU BRV B IAITRLA
SRR & VEA 8 . (H—T0 1T Z43E 3% 7% BRV
50 mg/d MRS ERFIM I T B E 2R,

STP A 1 30 MYEHE" ", FW] STP IR INEIT AL
IRk PR % VE T BB 35 o

CBD A 13 N4 iE4E"", AiEW] CBD ¥R ik
I7 N SR kR & R

CNB A 10 3 [ ZguF4" "7 Fn 3 15 1
GUEHE", ¥R W] CNB BINIAYT B R P
BAEARL

AR WL 1.

FFA JoAHGUESE .

TBITHEEE

Xt TGN Je A PE IR & AE TS TR T, I B
# PGB, RFN, LCM. PER, BRV, CNB (#E #2454 .
A), (B AT ESL (HEFFF2K: B), AIZ4& STP (ffE
FHER: C)o ([AEF: 100%)

W R 2: XA JRALAEEIR ZA1E, AT
TR R AR W B 23897 R 5 AT LA B0 B R
YESmZR?

PGB A 2 10 Mk ™ 7 A 1 300 M4k 48 ™
I 9EHE 3R W PGB 25897 N Rkt P &
Ve Fhisi=ws, MYAEYEEY PGB 25457
BN R PR A T REA R

LCM A 130 T Uk H5 ™ Fn 1350 14 E 45 ™

1 ZiEds 7R LCM B253697 32 Wi £ 34 10 G
RAER G RO PG (CBZ) | £ L Hi PG 3, e Jg vb
e . ESL 470 g 2 25 5, H LCM B9 1524 3% I 351K
F CcBz ™, T 4IEHE % LCM 200-600 mg/d i/ Y7
(I C R AERAE S RT CBZ 400-1200 mg/d ™,

PER A7 3 30 ML UEHE ™, 43 W PER #2434
I N R kR & VR P R AL

ESLA 130 T4 Uk 45 ™ 130 90 4 ™

225

I G ks Fn 1T 9 uk46 359 3 B ESL B 257697 AR
SRR R VEA R, TAEYEIESS T ESL 800 ~
1 600 mg/d ¥t ¥5° Y JC & AFE 8 HE 45 & T CBZ 200 ~
600 mg/d.

BRV A 2 T MR, ¥3 W] BRV H245i4
I7 BN R kMR & 1 T BB 25

CNB £ 2 T M UEHE ™, % CNB #.24
IRIT RN R & A E T e A0 .

AR A LR 2.

REN, STP. CBD. FFA JoAHGIESE .

RITHERE

XTI Skt PO AR 2536597, 177 B ik
LCM, ESL (ffEZ % % : A), A] % & PGB, PER,
BRV., CNB (%% : C). (A& 85%)

G R 3. X FILERAEEREE, T
BLBR ZAEZ YA NG 7 2 W] LA 38 A o
RAESZR?

PGB A 2 30 T RAEHE"™ ™, F W] PGB iR IAIT
1A ~4% )L (14 mg/kg/d) K 4~ 16 % L

(10 mg/kg/d) Jaikt P ZAEA 3K

REN A 2 0 M E 4" ™, £ W REN R IA
J7 3 % KA L RS A T e A 2L

LCM A 130 T Zeub4ig™ 2 30 T 40uE4E ™™
I UEHE R I LCM B8 IiG T L2 Jey bk PR & 1F
A TR R LCM BRI/ =4 % F<
17 % )L Jey kE PR A AEA 85, %<4 % JLE AT g
B

PER A 1300 [ ZikE 45" F1 4 300 119k 45 ™"
[ 9EHE 2 W PER IR I36A 7 L2 R kMR & 1
™, MR R PER IR NNAYT =12 ¥ 5 /b
A TN SRy B A R

ESLA 3300 [ % F 4% ™ ™™ Al 2300 4¢3
P T AR R fE—SGIESL ESL B niAy 7 JL3E
ey kIR R AE A 2L, TTAEYE 26 B ESL 30 mg/
kg/d W IMIGIT X 6 ~ 16 % JLIE Jmy kE VR & VEA
B, 6 % UF BULIF R e 7 L e

BRV A 3 0 MZEHE""", W] BRV BIIGYT
JUEE R kMR & 1 T BB 550

STP A 13 N UFEHE"™, KUEH STP IR IIAYT
JLEE R kMR & VR 85

CNB A 3 T M AE "™, W] CNB & inif
I7 LB R kMR & 1 T BB A5

ARUFHE AR WL 3,

CBD. FFA JoHH &I

TBITHERE
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Xt T L B Jeg kb PESG 4 AE IR TR IT, HEZE BT
HLCM (=4 %)  PER (=12 %) (#E#H%%: A),
nJ £ PGB (1 T~H ~4 %, 14 mg/kg/d ¥ ; 4 ~ 16
%, 10 mg/kg/d ¥/t ) . ESL (6 ~ 16 %, 30 mg/kg/d ¥
) (EHFFEHK: B), Wi %ERFN(=23% ),
BRV, CNB (#7554 : C). ([AlEH: 95%)

PRI 4. X FILEBAERRAE, DT
YL R VEZ5 1) B 253497 2 5 1T LA O8R4 FiR
RAERRAR?

LCM A 3 30 M UEHE """, F W LCM #2474
I7 LB R kN 2 VR vT BB 2

PER 7 1 T MZikEdE"", #W] PER #253597 )L
B Jry kPRI & A T BB K

ESL A 1 i MZLuEHE"", F W ESL #253A77 L
F SRy KON & VR T e R, (R AR g S DXt & A
B AR 7 55 A BRI EA

I AREE A WL R 4.

PGB. REN, BRV. STP. CBD. CNB. FFA J#H
FAFHE

TRITIERE

XJ T L EE Jeg St VI K (E L 257897, 7 % &
LCM, PER (##F354K : C), HAbZ5 Y A& A mf o
A 22 ESL (IS5 : D)o ([AE: 100%)

I PRIBIER 5. XFF M A SHEHEEREE, DT
PLOA R B Y G YT 25 1T A 308 R
RAERAR?

PGB A 130 MHIEHE"", KiEW] PGB ¥ ik
¥7 N 4 T P 5 B -FF 28 & AF (generalized tonic-
clonic seizure, GTCS) B %4 -

LCM A 1 W MYGEHE"", FH LCM FIEIT
GTCS "] HEA R

PER A3 2 T MM UEHE " ", W] PER B MNYA
J7 GTCS Al e L.

ESLA 130 MEE4E"", 8 ESL % ik J7
GTCS " e i34

BRV A 130 MZUEHE ", F W BRV B INiGIT
GTCS A i 4%

CNB A 1T IVGGIESE"", B CNB B MIAIT
GTCS Al REARL, S/ B b oE ukdE .

[ AREE AR WL R 5.

REN, STP., CBD. FFA JCAH U

TRITHERE

XTI GTCS IS MGST, 7l %15 LCM, PER,
ESL, BRV (554 : C), HALZ5W) G2k i Al 14
223 CNB (#EZE% %K : D). (JAlE%: 95%)
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KRR 6: XF FRALSEEEREE, T
YU R B Y B I6YT =B 7T LA R0 A R
RAESR?

LCM A 1 T MZLUEHE", £ LCM #2538 77
GTCS "] REA AL o

PER A 1100 IVEHE ™, W PER #2534 97
GTCS AJREA AL, Sh/D i donlibE .

ARUEHE AR WL 6.

PGB. RFN, ESL. BRV, STP, CBD, CNB, FFA
ToAH I IEHE

TAITHEE

Xt FHA GTCS H#.2573)7, Al % & LCM (#fE#
N C), LCM i £ if il i 1H 2% PER (#7755
%: D), ([AE&. 90%)

KRR 7. ST ILELEEERZE, UT
YUl AR B INGIT 2 T DA R08 A R
RAESTER?

PGB A 13 1 94iF 4 ", AIUFE B PGB B ik
J7 JL#E GTCS HRL,

LCM A 3 W Mk """, W LCM @
1AYT LB A RN & AE T RE A Ak, (HERZ EFxt H
TR B AR P RGIEE -

PER A 1 T MZLEHE"", W PER IRINIATT =
12 % JLEE GTCS AJREA AL, {HEk = 51X R AR R
ST RLAY B

BRV A 1 31 IV ZLiE4E"", F0 BRV BIIGYT
DL i P &V T REA 2, (H = AT X Bk &
VESERI 7RG

R TEE AR WL R 7

REN. ESL. STP. CBD. CNB. FFA JCHZIEE

TBITHERE

X T ILE GTCS i MiRIT, 7 % & PER (#E77
&5, C), HMEE =1t ASMs JAI7HE 4 PN
KAERPTRCIEIEAE o (A 95%)

W RIEIR 8: X FILELHMEEIREE, UT
YUl RS Y BREIRIT = AT DA RO A o
RAESHR?

LCM A 1 30 MZGEH ", R LCM H.2534077
L 4 PN & E vT BEA 3k, (A B A% Bk %
VESRBY Y7 GRS "™ . R P IR % 8.

PGB. REN, PER. ESL. BRV, STP, CBD. CNB,
FFA JoAH GRS .

TBITHEEE

H A =1 ASMs 2= B 257497 15 76 2 it
O & AER TSI . (A5 95%)
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e RIAIER 9: X FRERE, UTHBREE
HYNRIT A R LA BB R KSR ?

LCM A 150 T ZiE4a ™ #1300 19 0E 4 ™

T AE s 4 B LCM J 2533 7 & 47100 £5 5 78 2L,

TG K AE AR 4 30T 242 250 76 45 R =g
1T Z%3E 4 2 1 LCM 200 ~ 600 mg/d B 2574 7 4
BEHR, TEERRET CBZ. LCM 4l Bk AEs,
29I AEs KT CBZ 41",

PER A 4 0 ML, F ] PER 25 ul i
TEYT AR Rk o 4 TR0 & A E R B 8K, I7 4L
HERBEMUEETI . PERIAITEF AEs &
R GAERR R ML, BAE AR UL AEs fUfE 5
7 G NLE=] e S

ESL A 2 Wi Mg ubds "™ ™, 04 ESL Aol i
BEYT BAFE SR LI & A AR, IR E R
FAE 4 NBE. ESLTE Z4E B E P i w W
AEs N3k8 | VEIE | [IRAN AL, A & BUBHG 2 4]
R, AEs R AEs &4 R & TAEREE, Bkt
ZHRIEMTAERRE,

BRV A 3 0 M UEHE"""", F£ W BRV TR
J7 EAF SR N R AR BB A, IY RS R R
FHRIEL =, BRV AEEE R LW RAF, Ik
W UL AEs RSk L B SR R IR, R &S5
YIAH Y SAE BAET .

CNB A 1 11 MRS, W CNB I IAYT
LAE R MO R AE R E AR CNB IE BRI
Hrp et R AE, BoR ULEY ABs AU rgRE | Sk
LB, SEREFEML, D ABs fEEFERE T
BH L

[ RTEE A WL R 9,

PGB. RFN. STP. CBD. FFA JCAHXIFHE

TRITHERE

X FEAE kM Z A8 70
B HEBR OG- 57 3 5, ERF BT 8 LCM (7755
Z%: A), A[# & PER. ESL, BRV, CNB (#7452 .
C)o ([AIEH: 95%)

e RERE 10: X FERBL M, U THER
RUEBYRB S WEIRES )R

UE YR FH PGB A 2 W MR AEHE " ™, 4R
Wi PER™ ™ ESL™ ™ BRV " 4RI 2 30
IV ks, (HFEAREA R, JBk15 H PGB, PER,
ESL. BRV [WULURZ 24518 .

MR LCM £ 3 T 9GRS, & LCM
JO7 AR IS RIGTE | SR P SR RN B2

IRIEE TR W 10,

0227

RFN. CNB. STP. CBD. FFA JoAHIFHE

BITHERE

A BRIE B 7, LCM Jo7 FH F4F Y7 ) % P i i
HH R IAN R AEIRSE g M (HEZESER C) o
Hofh 25 =€ ASMs JH TAF IR L PR i 2 1) 42
PEUESEANAE o I R H X4 4 29 4 P i 2 5 1
FHZG 3 T LR, (A 100% )

I RERR 11: XFF A [F E SR8 &, U
THUER ZEZ YIRYT =8 T LA B8 R R
(=&Y

1 351 T4 ik 48 2% B PGB Xt fii Jith 988 A € 1) 985 9

(Brain tumor-related epilepsy, BTRE) il g A 55",

7 01 M2 UE ¥5 22 B LCM % BTRE 7] RE A3
3 T AR e B LCM X Jii I 499 AF 5 )
PO TR A R, 1 0 MR AIE U 25 B LCM 4
TSC AHSEHRE TT REA 30" X Tt M, —
T TR E 45 22 B LCM 7] B X CDKLS5 it 2 i AH 3¢
() 900 A AL, 3 IV 9% UE 4 2% B LCM Al R X
KCNQ2 5% MAP2K1 MR A 2. "™

4 11 M F 9% % B PER I J7 BTRE 7] fE
B s Rk w A tE s LeM ER EE R 1
11T 2 A0E4 4% B PER JA 7 i 1048795 AH SC I A8 24,
JrRCIES FRARPEE", 1 30 M35 % B PER
1097 Q045 J5 3R (Post-traumatic epilepsy, PTE) 1]
REA ", 1 M uEHE"" A 1 0 IVYGEHE" 3%
W] PER A7 TSC AHOC YU A REA 8. X Tt
PRI, — 3 111 2 3EH5 2 W] PER AT GEXTH 73 58 A8
2% (SCNIA, GNAOI, PIGA, PCDHI9, SYNGAPI
CDKL5. NEUI, POLG) %",

1300 M2 GiE 4% % B ESL A J7 BTRE A fig
" 1 T A 2 ESL 367 I 10450 AH 5 )
T T A R

2 i M %% 3E 4% 3 W BRV ¥4 J7 BTRE ] fig
R 2 T MGG 2 W BRV I67 1 1t 3 95 A
MBI T REA R 1 W MAE 4 2 W BRV
16J7 PTE W] REA %"

1 391 T 9% 31E 41 3¢ W STP AJ AEXF TSC AH 56 At i
W R

1 351 1 2% 3iF 35 2 ] CBD X TSC AH 3¢ R &
YERR

1 35 T 2% 0F 45 32 B CNB X 45 44 14 95 15 5| A 1
PR AT REAT 2%, 1 00 MYLAE 4% 3% W CNB IR T
TSC H AN & VE T REA 2™ . 1 00 M4 3=
] CNB 57T SCNSA Z7E it A& M i vl A %

1 300 IV 4% 3IE 45 £ W FFA %t TSC AH 3¢ (19 55 9 7T
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REAR, (HELZ SR

REN JoAH OGRS .

TBITIERE

L PE N A BT ECHY 0 = 7% 1 CNB (735
%: C)o

BTRE: ] *#/& PGB, LCM, PER, ESL, BRV (i
FER: C),

PTE: %€ PER, BRV (#EfF%4% . C).

TSC 5 F9 #i = A 2% #% CBD (#E 77 2
B), i # & LCM. PER. STP. CNB ( #f £ % %% .
C)., HAZ5 Y 4 i i i) i1 2% 5 FFA (177 5F
%: D).

B 1 AH ST = 1 6 #F PER (ffE7E 52k -
B), i[# & LCM, ESL. BRV (#i{7%%: C).

G VE ST - AR 45 55 AF 28 A # & LCM
(CDKL5 #:[A %78 ), PER (SCNIA, GNAOI, PIGA,
PCDHI9. SYNGAPI, CDKL5, NEUI, POLG 2 [A] %5
45 ), CNB (SCN8A FH[A 9878 ) (HEZE5FK: C), A
B 2455 LCM (KCNQ2, MAP2K1 FE 975 ) (HEHF
FH. D), ([FEFR: 95%)

IKGPRIEIRE 12: XTFARBBESEE, T 5
W AR YR IT R W LA OB AN & TR 7

RFN J& JT Lennox-Gastaut Z% & fi ( Lennox-
Gastaut syndrome, LGS) A 3 T T ZiE 4" 1 2
9 GGIESE" ", ¥E REN IINATF AR 16
JT Dravet i A fiF ( Dravet syndrome, DS) A 1 il
MZEHE"™, RIE REN FINEYTF X DS A %L,

LCM ¥ 97 FF & P 4 T 1% i K ( Idiopathic
generalized epilepsy, IGE) A 1 31 I giE§5", F 0
LCM IR YY IGE & 1Y GTCS Bl RIr &L
AEHLREZE 5K (juvenile myoclonic epilepsy, JME)
A 1T IV YRS, £ W LCM B NAYT TME 1]
REA AL 6T LGS A 1 101 M4 A1 4 10 IV 24 3E
P MYAENE TP I 30% HF H Rk, VYOE
PRI LCM WRINETT LGS FTREA L. 1497 H BRI
B0 9 B e 380X R ( Self-limited epilepsy with
centrotemporal spikes, SeLECTS) A 1 IV ZiFHE"",
FW LCM FAZIGYT SeLECTS Al fEA S,

PER JAY7 LGS A 1% I 4% 3iE 4™, W PER
WIAYT LGS YT S RN L B E 257 iR
J7 IGE A 130 T ZuE4s"™" 1 100 T 9k 4™, 1
FAEYE R PER YT AL SR HI L F 25", |1
BA RG24, DZ%iFE 98 % B PERIG YT
IGE & 1) GTCS 1l . 3% $2 5 50% 245 F"™. A
J7 SeLECTS A 110 &%k #5 ", % W] PERJA T
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SeLECTS "] REAH AL o

ESL 47 DS A 1 3 IV ZIEHE"™", 8] ESL ¥4
57 DS nlREA R .

BRV {4 J7 W 25 & 1A 1350 T2 3E 42 ™ A
1 IIVYEESE"", 45530 BRV X 2R 25 & fF
ATREA A, SRS RN BRV 7545 LA AE 5751
PEAT R GRS A o B, (2 BRUE i 7R BRV Xf
JME HAT I AETT31

STP JAJ7 DS A 5T 1 93k 5 1 10 1 4%
HEHE™, ¥R STP IINIGYT DS A A%

CBDIAYT LGS A 21 Ty 4" ™ A1 2 10
1T 22348 ™, ¥ 8] CBD ¥RMNAYF LGS H 3% .
B97 DSA 4T T ZAEHE""" A 1 390 1T 94 3E 3 ™,
1328 CBD BhiAYTY DS H AL

CNB JAJT IGE A 1 5 VZAEHE ™, %W CNB
1RYT IME B ATREA 2. TRY7 LGS A 1 3 IVELE
P F2H CNBIGYT LGS AT REH 34, JAJ7 DS H
2 IV RIEHE™ ™, M CNB JAYT DS Al BEA 3% .

FFAVAYT LGS A 13 [T EHE ™", & W] FFA
INIAYT LGS AR 16IT DS A 4 30 1 4k
A3 I TGE 4 ™, ¥ £ B FFA ¥ A YT DS
AR

FIRUETE TR WL 11

PGB JoAH I IESE .

TBITHEEE

IGE: GTCS j# 7 A] #£ #8 LCM. PER (ffE 77 %%
% : B). JME /& # A j#{H 2% LCM, BRV, CNB
(MEHFHHK: D).

LGS: {7 REN, CBD (%% : A), ol
#£ FFA (5% : B) .

DS: #f£7# STP. CBD, FFA (77 %% : A) .

SeLECTS: 0] % & PER (#7454 : C), PER
il I Al A 2%t LCM (HEF%5%% . D). (il
. 100%)

KR 13: X FHEIEAENEE, £
RS =R ASMs B, N7 4 A Al R &7

55 =AU ASMs Y B IR e B, o AL
ASMs AN R R W B UL 3% 4. 1T, B UIaEAS 4]
RESZ M ASMs 754 P B A, 06 2 e W 00 i 245 ¥k
B, LA KR 2 e i B IRER e
B =A% ASMs (57 R R 5 2 L 5.

TRITHEE

WL D) REAS 2 119 48 2518 ASMs, 5 21 )7
L 2536 BE, FEARHE AT 15 ) BE 32 1 B ] 3%
259l (A5 95%)


http://www.journalep.com

IR A4 7 202655 F 551245 553 10

[ AR 2 S ME ) 3 | B Sk Sk FERY BRI SR A A Mo IS LA S WE feco) Hi P BELE
s T
YV GE g  CRI LA B A M AR MeEl O M
HEIAfHPLO T 2 B H 45 22 /SSada SR Sk SHRE T CEEENC W) R C B W AR B (ceal A B R
FHE RN R
) WEIHE T bR/ e R IR I = ko PO S | R VA 7 3
B AL E T B )L R ERia SHRE 47 SR AR B Sl B 2% SRE YR E g e S MY
%
T AL T A R B LEY R WE B
A A " 755 " N[ e YT A SO A T TN T CECOAGR BT MR B O Ee
IACE ST 2 i R 7 2 I A A ] SR RSl AR A R T CHRIEOC RE KL S RN BRI O B S T g foce) Al e [H
) " RUE Y BB S
Wi s 70 T W Y e B 22 84
CE NG SR LA Egi=4 Sk WU Sl A AR W) T IR BB (e HFhAZE tly
R g N2 Vel
VNG T T G
Sz " AR " ol ST SSTAA WREY ) BhE A (sre 2
B R ol SR LA SRk Sk HRE MR B A BT R BB e TR LTSRS
@@M@nomcaoh.mng&m Yk umm%&%m
s} " MR R R 22 /SSTA (18 TR < 1 7 i O g 1okl 7 "B CEEE R E T
Y EnAGE M RISl 7 R Ry, ER MLy SRR HE B MR S R BOGESE TS "t i S HI T
YA N FT 2T
TEOBEELE ) guosuto[-suarng TRAEH 07 A
FISSTAA " EBHMIYEHY 2 Z MBS 2w I IR 7 R PO AT e T b
=) MG SR E B W sk SERE TR CRENE SV EE YR M R CWEES S Ry RO W CE R MR or A 2 14
55
E U KA S
L) " W OERESE % I [RILO R TRy (0 N VA IR 7t 2T I A< A 16 oA S W
CTEGE G G R s WHRE MBS b B L WE RS T R A T g o R erar A
ol | W HBIZ E a2k
HA[IT G e
i U EE ROV B XA M 2 A4
[8(g “Ezss) " Bgn " e kg S MO e YW O EEE Mo B I ROEE SRRk
B ALY B TR TR ol N 5T Y [EF R Etad e L BRI YE CTAL7 BT e R R et B TS "y (e W e B
i R REQVECTE RV %) i (000 T/1>) M=% (00T/T>Z000 I/T <) T S (OL/T>F00T/T <) W 5 (0T/1=) T Stk SINSV

e S LN H Y SWSY M=% v
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x5 F.BUBAEBEEALEZR ASMs FIEFREREW

ASMs JFDIREA 42 B R4

EARGEAEY R, Tow R AN RSB S B, ELAS i R R
%, B DIRES O AR LTV BRI 4l o X IE
TEHZ MBENTIRST IR, AR S 005 IRk
B O B BRI B RHRSh, ST 4/
MUBEENTIRYT , WL BN ZA T — Uk FE 70 12 4 i LA

FEAEBEREY REE B RE B 0 B A S AR, X TRERTE RS R R U S AEBE R 1 2R S o
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[ Abstract] This article reviewed the literature published in Epilepsia in 2025. A total of 449 articles were published
in 2025, representing a 29.0% increase compared to 2024 (348 articles). All the publications included 3 editorials, 38
critical reviews (systematic reviews and meta-analyses), 12 commentaries, 319 original research articles, 39 brief reports,
28 others (announcements, correspondence, and errata), and 10 special reports. The increase in publications in 2025
compared to 2024 was primarily driven by clinical studies (314 vs. 221, a 42.1% growth). Independently published articles
by Chinese authors also saw a substantial rise, totaling 29 papers, which marked a 190% increase over 2024. This annual
report focused on epilepsy and artificial intelligence, annual special reports and researches by chinese authors, highlighting
innovations and developments in both clinical and basic epilepsy research domestically and internationally. It aimed to
provide valuable insights for specialists to refine diagnostic and therapeutic techniques and broaden their academic

horizons.
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Research on the application effect of the integration model of medical alliance and
internet medical care in the management of epilepsy centers for ethnic minorities
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[ Abstract] Objective  To investigate the effectiveness of a healthcare consortium combined with an internet-
based medical model in the management of epilepsy centers in ethnic minority regions, and to provide guidance for the
standardized management of epilepsy in these areas. Methods  This was a prospective cohort study. A total of 300
epilepsy patients admitted to the Epilepsy Center of Liangshan Yi Autonomous Prefecture from January to December
2025 were selected and divided into an observation group (150 patients) and a control group (150 patients) based on
whether they were included in the medical consortium plus internet-based healthcare management model. The
observation group was managed using the integrated medical consortium and internet-based healthcare model, while the
control group received traditional management. We compared baseline data comparability, clinical efficiency indicators

(waiting time for consultation, length of hospital stay, follow-up compliance rate), efficacy indicators (seizure frequency,
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overall response rate), safety indicators (complication incidence rate), cognitive function (MMSE score), and quality of life
(QOLIE-31 score) between the two groups. Results  There were no statistically significant differences between the two
groups in terms of age, gender, ethnic composition, disease duration, seizure type, baseline seizure frequency, or baseline
MMSE scores (P>0.05), indicating comparability. After 6 months of intervention, the monthly seizure frequency in the
observation group decreased from the baseline (6.51£1.02) to (2.34+0.89), while that in the control group decreased from
(6.48+0.98) to (4.12+1.15); the difference between the groups was statistically significant (P<0.05); The overall response
rate was 92.00% (138/150) in the observation group and 76.00% (114/150) in the control group, with a statistically
significant difference (y’=14.286, P=0.001). The mean waiting time for outpatient visits in the observation group was
(3.12£1.05) days, which was shorter than that of the control group (7.24+2.15) days (t=11.365, P<0.001); The average
length of hospital stay was (7.24+2.18) days, shorter than that of the control group (10.56+3.24) days (t=5.892, P<0.001).
The outpatient follow-up compliance rate in the observation group was 90.00% (135/150), higher than the 68.00%
(102/150) in the control group ()(2:8.362, P=0.004). The improvement in MMSE scores in the observation group was
(9.74+3.45) points, which was superior to that of the control group (5.74+2.89) points (t=7.234, P<0.001); The
improvement in QOLIE-31 total scores was (18.45+6.23) points and (11.24+5.67) points, respectively, with a statistically
significant difference (=6.891, P<0.001). Patient satisfaction in the observation group was 94.00% (141/150), higher than
the 80.00% (120/150) in the control group (X2=4-332> P=0.037). Conclusion

internet-based healthcare model can optimize the diagnosis and treatment process for epilepsy patients in ethnic minority

The integrated medical consortium and

regions, reduce seizure frequency, improve cognitive function and quality of life, and enhance the level of regional medical

0247 o

services.

[ Key words] Medical alliance; Internet-based medical care; Ethnic minorities; Epilepsy center; Diagnosis and

treatment management
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epilepsy

HUO Guangyan"?, LIU Huirui®, WANG Cong®, ZHAN Yan®, HUANG Sha®, YANG Kun®
1. Department of Radiology and Nuclear Medicine, Xuanwu Hospital, Capital Medical University, Beijing 100053, China

2. Beijing Key Laboratory of MRI and Brain Informatics, Beijing 100053, China

3. Department of Pediatrics, Xuanwu Hospital, Capital Medical University, Beijing 100053, China

Corresponding author: HUO Guangyan, Email: huoguangyan@126.com

[ Abstract] Epilepsy, as a chronic neurological disorder, severely impacts the physical and mental health as well as

the quality of life of affected children. Home-based care plays a crucial role in the long-term management of children with

epilepsy, effectively improving disease control and quality of life. This article systematically analyzes the characteristics of

home-based care recipients, care models, evaluation indicators, and other relevant aspects for children with epilepsy, and

proposes optimization recommendations. Home-based care models should be child-centered, spanning the entire disease

cycle, with an emphasis on individualization, comprehensiveness, and professionalism. Additionally, it is essential to

integrate information technology to diversify care approaches, strengthen multidisciplinary collaboration, and improve

the outcome evaluation system.

[ Key words)] Children; Epilepsy; Home-based care; Review
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T IS S R RS R B R A TT
Hw', R

1.3l Sk A2 e 24 B TR I T L2 S B Az R (BRI 518000)
2. I L BEBE M0 o0 22 R (BRI 518000)

[BEY 2 sh B KK (developmental and epileptic-dyskinetic encephalopathy, DEDE) LA™ 8 i #EiG
YRR . 12 SRR AT B8 TR N EEARE R — AN S RGN, WEE R, st E RN NEZ, ME i
R PGSR | AR B2 S 2R BOR A & 8, DEDE M9TRYT IE 25 AREHEIRYT IR, A SCR G Lr s fG
PR IR Il PR 26 I BN TR 0 i, B R R AN [ S50 56 RN 8 e D R . o 2SS A I 45 SC B 3R 1 O 52,
VAR E T [FBUR LS 25903677 (A7 s | s i Shaey vk ) | AE259i6Y7 (MZERRIRE | SN0 LK
SRR, Dy B RAZE Ml 1) 5 PR A O AR AR S AR SR BE AT RE

[XB2IAY Ui ShIRRHERR ;K BRI B ahFRft; BENAYT REIRYT

Precision therapy of developmental and epileptic-dyskinetic encephalopathy

YANG Ruihan', CAO Dezhi"?
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2. Department of Neurology, Epilepsy Center, Shenzhen children’s Hospital, Shenzhen 518000, China
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[ Abstract] Developmental epilepsy-dyskinetic encephalopathy (DEDE) is a collective term for a group of genetic
disorders characterized by refractory involuntary (hyperkinetic) movements, often accompanied by severe drug-resistant
epilepsy and developmental delay or regression, with a high rate of genetic diagnosis. Driven by multidisciplinary
technologies —particularly next-generation sequencing —epilepsy genetics has made significant strides. This review
delineates the landscape of genetic etiologies, clinical presentations and advancements in precision medicine for
developmental epilepsy-dyskinetic encephalopathy. The manuscript focuses on how specific pathogenic genes disrupt
core neurobiological processes, including ion channel function and neurotransmitter metabolism. It summarizes
personalized treatment approaches already applied to certain monogenic epilepsies, heralding the era of precision

medicine.

[ Key words] Developmental epileptic-dyskinetic encephalopathy; Developmental and epileptic encephalopathy;

Movement disorders; Gene therapy; Precision therapy

KB PEBU TG (developmental and epileptic
encephalopathy, DEE) J&— 21 ™ 5 _H 5% UL 1) 5 7 <
i, HRRIE D R (R TELID) R FIR S
R | R B K Z A IEAE (AnAT 1) IR
FRME BEARFEATSE) o 20 BATBOE Y Bk 2
FEXS:, ™ HE S LA TG B, 48 R BE D KAt
SORULE AT MIE R4, DEERINE 2, 5
BB R | kgt s | ARl By e R
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FRARE" " AR, BRI Z e BRE & R
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W Az Bl B A I
epileptic-dyskinetic encephalopathy, DEDE) i 4
o X ARG AR E BRI % (Interna-
tional League Against Epilepsy, ILAE) tAilE, F{14/3
fdi JHE k44 DEE & iz shRfs (n] R Lok
WA BEEEAE | RS ) OB, HARE T H A
MEG VIR | iz S e SR ) G . 18 SRS S
iR 09 R A I T T A B s TR 56 2R B AR,
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HH, OB Z () 3L A B % 15 DEDE #HC, X Set
KRAR A ) Z AR, A EAR T &1
WWIEDIRE P8 BUE 515 5 Y is . AN
T AL T R SR L B BUE LA SR 1 B Y
PR XPh A 24 BORFETRYT DEDE it
K W ARG IT 7 %6 — K5 HEEE YT (precision
medicine, PM) —— MR B3 8 18 1815 5
Mo AL B E S . WHEEST (SRR E
7)) ST S BT SEE ST A B
( National Institutes of Health, NIH) ¥ H: & X N
R RE L, BT AMA R IR 4 L B
AT O B AE ok 4R 3 5 BT A BRAH DG Y Tk
W REHEBRST I H bR 2 s i 105 | 2 Wi FG Y7
AL Tk, 7 MR TAEG BTN “—J]
P17 #EE, WUERE 2 BRI T R 2 W FNG ST
P B YA A BT AR ROR , 8] Iyl By 7 %
TR Bt NI DR 2 R0 25 R A A W B30
FEREEST, DA IR 27 | s 22 L R %
PRI 5 . WL DR 20 2 RN AR W 20 2 5 R PR
SIITEOR AN 25, 456 KRB ot T A
FIVRR 28 SEAR S S v R R i o g, Bkl 22
() £ 15 LA B B AE I BOR IR R, X e ik e oy
R HE BRI ARSI TRy i R T2 N BEE T IR S
LR W I Bl B R M 1 R A 2 R 2 R
g, HAGUEIRST O ON AT BE A iR i U 2
— o LUTJRZRA 1T st A 90 SO HAS iR T
1 R 5 [ i -

1 DEDE iZ{EZiFE

7£ DEE Wit fe 2= i oe v, & BB k R A8 AE
DEE My &S LI 4 05 2 G B ZE R A £, 148 D
7% 5 (copy number variants, CNVs) JR#%iE 5L 5
DEE XU 3 AR 2", KL B #F DEDE £
H SR E6E, i1 ARX, STXBP1, GNAOI, FOXGI,
GRIN2B, CDKL5, GABRA2, CYFIP2, EEFIA2,
SCN8A. SCN2A, SCNIA. GRINI. GRIN2A. PIGP,
HECW2, TBLIXRI, ALG13, SETD5 %" "" | X%k
51Xt DEDE WAEHEVR YT 5 g 75 R AR AV AE 1Y
oML R 28 AR, B Aff i Lo 58 AR G ] S 352 BT g
M58, I RGEVEAL B 7R % sl X Le o g el Az
MRATT T HRRCR . TEILEER 1,
1.1 BEFEE

T YL fk 2q24.3 {37 B 1) SCNIA F K 4t 1
RUEHIETE Navl.l i o WIE, & y-2 38 TR (y-2 3
TR, GABA) figH ot k44 F 2 UIREM 1 2
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THIE, fEIXEEP ST IR B R IA . R
AR S E | A I RETE S (loss of function, LOF)
23750 GABA fig P [ P22 0 X4 1o 2 R I,
T i o e 22 ) 45 %) 0 o R s 4 R
SCNIA J2: Il PR R ) i e by i UL A0 A D B0
FEHZ—, % TREA R 0 2L, 78 & A 1 B
BRI A 2R O AR, B0 AD AT REMR BE L BT Rk
W o SR, L BEPIRI, FEAE L 90% 1) 5 h
] kL SCN1A FE N AFFEBURPEAS 5, NTTBRIZ N
Dravet ZE51E, HX RGOl & AETEIZ LR G AR
SEBIG R Wibr i BB Z A", 5 SCNI1A J&[R7AE
SAAXMRUER) 2, 2450 A2 FE A
il , ™ HE 0 K B O T e (R R 2L
% B VERUR PER A . Dravet 255 1F ) 2 AH X854 )
AL AR R NAE (genetic epilepsy with
febrile seizures plus, GEFS+) . #f5¢ %, GABA HE
IR TN BEFE %5 Dravet ZE&-11F 1) & i AL 2
YIMHOC, IRl SCNI1A 2[R LOF 28748 i ™ H M 5 il
PR ™ AR SR AR
1.2 HEHRIEIE

{2 T Y A fk 12p13.1 17 & 1Y GRIN2B 5K, Gt
i N-FIE-D- K[ T4 AR (N-methyl-D-aspartic acid,
NMDA) 52 & 5.0 . NMDA 52 4 & H il #fi 28 5
G EEME TN AR ZIE, S 5MAESE
346, FRERAE NN Y 24 Ay P 5 i A% 328 ] 9 18 1Y)
G5 T AE Y I EE AR ] B West ZE A 1E
Lennox-Gastaut £ 5 i ( Lennox-Gastaut syndrome,
LGS) K DEE % . f£H GRIN2B F:PH 78 55| K& 1
o 1 G 9 i 491 o, 2 B 3K 45 A (gain-of-function,
GOF) 28 5 59505 1Y A& HIL i B UIAH G o X 2878
T3 NMDA Z KR D e 55 s, o i 5| pi 28
TCIR S i o JE A 1, IX A R R 5 A R VR Y
TRAERLH
1.3 HERERESES

LT AR Xp22.13 75 1Y) ARX BE[H, ity
HEHEBE A 562 MRAIEMR, & — R 1IN 1,
FEVRE KBl & B AR rh 4 oGk At IR AR
S H—RINMERGELINARVRR, WX EBE
PERLLEEZEAE | X IESI T AR R B AR (X-
linked lissencephaly with abnormal genitalia, XLAG) .
X ESARRE PR p R B RS2 . BLI R R PR
2R, LA K Partingto ZEAIFZE™ ", HEURA
S EA I 2 S PR R R AR SC M, s fgqle O A
SRR s REOM A K F R, BN XLAG, T4
Fa B oh iy i SCA% S R 2 58— &R 512 1Y DEE/
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# 1 DEDE HmEESD %,

LhRe3E HHIEE

B\ 22 5 SCNIA, SCN2A, SCN8A, GRIN1, GRIN2A, GRIN2B, GABRA2
ST K T STXBP1, CYFIP2, CDKL5, GNAOI, EEF1A2

iAW DS R ARX, FOXGI, TBLIXRI, SETD5, ALDH7AI

HA BT S B EEFIA2, ALG13, PIGP

DEDE &Y, I 2838 ) A Bz 2 540 R BUE W
LURSY 2 d | W a =l S TE TN N e S
W ZE PR

2 DEDE llGERI

2.1 B

DEDE i # 18 % 78 2 4l JLIA I 4 1 B0 &
Y, FARAMELLE o 5 IPUROW 25 45 6, 2R
R EPIMETR RN o FBE T RE B 2 R R AR,
LG 4 B PR B2 RAE L Rkt R AR LR &
Y. sk 1 A AESE, i K MR ZE A 1E (Ohtahara
syndrome, OS) , LGS %™ HH E 2% I8 A £
PR BIE X, a2 K -4 | 18 Dl R AR R 2 e &2
AU m R kR 2 hb i Tz
LA
2.2 EFERR

DEDE & Wiz sh it A ek, I 57
A2 B B DDA OG o A — T K& 77 49 3 A%
DEE 85 21 i i KBS I BR BAB v, AIFSE N D3 X X 2
iz SRR T 328, IR TR 1 S B AR R
WA A )2 T RE RS . R SR 245 SRR, ZIARAT
Sk ALK Sy B A R B B L BB s R A, 4
48% F1 44%; FUCZFRIAE (23%) . HLFEZE (18%) .
LTI (12%) . B (9%) LA K32 3 Dy GE iR
(8%) o 47% I 83K [F B A7 AE 2 Fhis sh i 4 A o
RIS A J 3 30 T e 5 M 2 Y A2 5 1)
SEE T Ty 1 IR T B, 102 S il AR T
WLZIRRAT R
2.3 HHE

DEDE & B T &1 MESR YRR iz o s
LS, vl 2R G IF0E . & ) s & DEDE
B AN A AR A JTRE , STXBPI ki /8%
JUF486 (95%) A5 1 kfs, HRZHCN P EEE
Y —I s s, Bt 80% B SCNSA M ¥k
g £B A B B AR P A, R B R IUN IR AR AR,
0 R A 0 4 R G 1 T o X S e IR o i
J“H DEE & IR & RN 96%, FERFSLIUN &
VR R R 93%, I HL 7 B HIRH S S0 & 1R 1 R

FHE Y AN, SR E I IR T 2R A
AT Ay Rt Wl (e, DA KET R B N Ag, X
L5 AT R A A 08 TR R R I RE AR

S
3 DEDE WIFEHi8TT

3.1 AT

3.1.1 HRFE ZHTEAE AR, it
% W A M5 M N ( pyridoxine dependent epilepsy,
PDE) . PDE J& —Fh 57 WL % 3t f& P i, el o2 T
55 Yo (A 1R 1 ALDH7AT F PR R A XU A ik PR %8
BHIE, J& T g G ARRRrE s, 2022 4F, EHFR
PO B 2 (ILAE) 1F 206 Ho i 44 Ay it s Pt 44
P (ALDH7A1) % & M 9 3K T ik %5 [ pyridoxine-
dependent (ALDH7A1) developmental and epileptic
encephalopathies, PD-DEE], Jf¥ FIH 2 A 87 4E L
S LIBT3 00 25 ik o A8 — Ry S s IR 1P
TR ERGAE o 31X — A 24 R4 28 S B 73200 1) i IR
RFAE | 3% R A RO RS By A7 (R AR
ALDH7A1 BP9 534t o- A CL R WE I 20,
X PR 2 R A R v A HE CRRE I, F2 L
AT -2 WK (a-AASA) e fbhy a-2 5
O MR o BT P D R A 9 2 T A2 4, a-
AASA S FAR M} 7= W) R BE iR ( piperidinecarboxylic
acid, PA) Hil A1-PUSIERE-6-F2 1 (P6C) TR A SF
R, [AI K PeC RENS SHERRML S EE (pyridoxal-
5-phosphate, PLP) % A= AER0E 465 R, Hh it 53
PLP [/ 4k & PE#E . PLP J& 4 4= % Be Ui PEIE
2, TEMZIE T & i B rh o B A, T
HOEX GABA WY/EM S G Z . GABA &
X i 28 ZR 8 ) S ZE A ) P A 2686 5T, PLP [ AEIR 23
TP GABA (15 1L, M ITTH 55 0 28 e A /R,
IR K ME . S8 T (484 R Be) 7E1K
WA A6 PLP, Ik, XFF PDE B3, Kt
WE IR YT T A B IR & AR, AL SE RN &
YEZ5Y) (anti-seizure medications, ASMs) NI &% A
AP, B4l PDE B E W A 2 sh i, anilak
PN | R ERAEFR I, U TR B 45 i AN R B
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WY i B AR T A AL RE B8 A 508 i
BAE, ] —E R S is S B AR, JUHE
FE RIS WA IR I B TP AR
312 KREBEIARTE ZHTEONERSEE
T DIRE W T B, AN b SCHE S SCNIA %&
LOF 48 330 1Y Dravet Z5 51, —FP 2240 LI
AEC R F) T R Mk , A PR AR T 6 A
W Ae Ay, W12 th AR 3R 155 A S N ] 35 A
BREAE. B RTEIERE, BILWKIEIE R
feiady, al ARk BUIIRE ZE P b 3 L IR B 2k i
VRS IR . TERRZE i AR BT T, 2455 TERY I
H, (R AIE B A I 1 I T Sh 228 . A0 (1 %
) 89 &ZAE B 1% H &l (electroencephalogram, EEG)
KA 5 RALAEAL TAE R G s FEPE JERE, EEG &
W o B OB, BRI MR I Z g
WS, VA Jmy ke P B 22 A M T R AR
PERAR o R I A S 3 UL 25 81 foff ) 308 3 L 5+1)
(AR PG | P B = 8RR 2 9l 45 ) Al fin el
R AZAET, BIL, 7E DS B3 AYIRYT Hh N s G
XYy, M, H SCNIA K GOF 7485 [ {E 1
DEE Ui fif FF 9k 1 3 328 BEL A 7)™

3.2 JEZA¥NETT

3.2.1 AR R MEENT . & R BRI
WK S PR B, AR TR T S LA T
i (drug-resistant epilepsy, DRE) } DEE H it 7/
RTERRITINE, 1R AR T HAE e E N 1
(glucose transporter type 1, GLUT1) #4iz RS = JE 1
T R AERORS VR IY O 58 o AR —T0000 K 90 191 [
GLUT1 ¥ iz R e Z iE 8 35 1 KB A BF 58, 69
1 (77%) %R % A, 58 il (68% ) i Blliz Bt ;
TEAT IR EIRIT IS, 57 Bl & A 47 6] (82%) 45
il T A AR, Hh A 18 1 (38% ) iz B e fig 2% fidk
26 1 (55%) A BTl 5 [AI, o nfWLEE ) 25 4] R
AR R F B A TR, HIE2~18 %
ZIEEAL™ S BRI R, AR R R BT R Z AL
il 52 W R AR, AR R s 2T BHR AR | [
RS VM 2838 BT E 1 | 35558 GABA A S A4
YEFA LA B/ S8 AR SRl 2 R 5E ™ ™, I JLAE
AIFFE ) FH 4 e DR 2 0 P 3 R 55 B, BB 1 X A
PR BV YT RN R 4F (41 SCNIA. SCN2A. KCNQ2,
STXBP1 4§ ) 5Y7 %A 1E (41 CDYL. CDK15 %) #H
KB R

3.2.2 SMAHFAR AR, B SMRL AR 2 SR
BRI, AR T ARG T 1Y B A2 52 S
A THE R o X T AR B0 R e A A2 L ERL DR A
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2 B UH S A0 I A AT 1) L X 24 9 TG R Y
METE PRI BB, 2T B R BUPEAS (235 MRI,
EEG-fMRI, HD-EEG, PET. SPECT %) , n] % & F
AREWAE ARG AT F-B, X T 68 B Tt /&
FTINADIRe o R B BG o W W BT AR I k450
SEDIBR L KM BRES WA | IR DI A | #p22 i
8 AR [ A 45 VR 3B i 4] 38 (DBS) | 2 S i 28 il 3R
(VNS) 1™, Xt TGS sh s, 2705, Ml
N BHARYY (BISPUIEIREEZS Y . K R w252
Yy BB URS ) | AR R T A ) ST RO AR, T
AR R EEZ WG e 8 . i, DL DBS A%
ORDIBEMZAMRHE AR, I AR AEIRYT 2 YIMEA T
i A Tz B as ORI RANLEK ) B 32) 1
HhRoR HE R 1, AR R TORIA,
SGCE, PANK2 il TAF1 %& N A% 53 /) #8. % DBS if
7 RAPRCR T REME . (AR, #5
DYT-TORI1A & # M /b %% SGCE, KMT2B, THAPI,
GNAOI, TAF1 KK 78 S 7 200 o€t , Hz
AEREARTUCGEE KT 80% .
3.3 EREEIT

S PRI AT SRS, B T R AR s
Y AR E RN LRI R, HRrEERE
7 IR AT A N, BB R =Rk R
N A% AT IR (antisense oligonucleotides, ASOs) 47
RNA #t ) 2L RV T7 . JEAH &% 3 (adeno-associated
virus, AAV) IS FEFARYT, DL SCEE T R A A
Ii1] 8 5[] SC 8 41 (CRISPR) F8) 35 (R G Ry 7

VB — P LE W BE RIVAR YT WS, ASOs EL#IE
SEREK P R S R ) Fak, X460 nl £ X I
RERAR M RAS B FEAE R, I HBE L AR Ik 5 A S5
175 20 F TR iR T, i AR R AR A R T ik
5o ASOs FEF 1 L Fl X J 0] 5 58 7] mRNA 254,
VT 7 A L DR ARG BRI R R R ARG R
IR, 3K Ry R R PR 2R A 5 | kS RN 25 A AR
BT Y A B Bl R R YR T BOR B AN T S
ASOs TEMUR AT A N R AT ) I, A SR E
R e R BIRTT R ek, I BT A AT
KT —Hpi Al AAV 84k — BI-hTERI, %4844 38
R F PSS G NS M 24K (hTR) , $#27H25%)
Ik 5 B 2ok 238, A T A TP AR R 4 R GETE L
FIFEN L, S5E50 AAVY A L, BI-hTFR1
TE NG AL/ BURBEAY b 0 2 oA B B K 1 i 40 ~
50 %, HREHE ] R 43 i 28 o0 R T G JoT 4 i .
XI5 M R by A A 28 R SR 1 B R YT
PEOE T HR WS, NAKILT AAV B IEF AT T RE
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THi%42", CRISPR-Cas9 2 GifE by i itk 35k [F 4
WA, 8 BT 5 P S ) RNA (gRNA) 5
Cas9 BEFRHFE A4, SCHURG 1 E (LI ERe e i 5
R B o IR AR I IR st A P L2
SER AL B ) B R 1o 2RI VR T U,
CRISPR-Cas9 I FH T 2R A TE & ol ml bR Bom £E K
DLSEEMRA SO R SR . SRR, (R A
A i PR S B AT T I 22 FE Bk ik, 91 Qa4 v 36 R s
(A RE S PR RIS (A28 4xadh 3% | 43 1R Pk A e
BN ) 5, BREEAR 44N, A0 B R 8K = BT
TN

4 BESRE

BEHE 7> T isttl oy MR B R L A B 2y 46
Z AP PRIBUL I, S0 T 52 LE I AR HE BT BB
TC. MBI R o (RLAR AL | et | 45
PEAARBITE A D R BB A WA, 1317 RE
13 S B 22 1 R R HETRUN T IR TR A X s
PSRRI T ASMs T &, SE 2300 s R TR T
FRSREG , IR A IR TR B R — FRATTIE
B L R A BRI 43 AL A S R
Qe ZEPIRTY, AR HEIRYT I UL, JOSEHs 08
LI R B ARG (470 T SR, S E 0 3 B H]
FeBE A BB, AT REA AR T AL Mk E
RO TAR 2, X1 BRI AR TR Y 1t
g5 I THLH] . RIS MR E R 2 R
PRI, AR B AN A TS S U i A (4%
Bt 1B 45 3 1 o AR LE AR S S K A DT 1) iR T T
KL ZHRZIW T H o Rk, BEFE RS S 22 A AN W
K BT, ARSI PG S SR | B L
(4 A (RUSR RSO AV LA IRAE ) , JF o i 4
AL AR T TR

RN A EE TR o
YEBTTRE B W5l 50 SUR G A I, 78
25 TR SCRYERE 18 SCH B

S 3k
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[RSEIF] Memhss; /sl ; %A R

RS M AR W Z —, gtk ke
AR 5000 1, 2 30% BB E T EE S
VEZWIEB W A VEZ5 Y (anti-seizure medications,
ASMs) 9T SEE AR B AR ASMs AHLL, 55 =
1R ASMs HAT HEUF 122 e UL B R L R AR
Mt MRS (perampanel, PER) JEEH T a-&FE-3-52
HE -5-F JE -4- 5% % B Y 2 (a-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid, AMPA) &I %+ 2 iR
AR = BB AR TR 4 e AMPA BRI SR AZ 4K
FEPUR, JB T 5 =B ASMs” . PER F 2012 4f
HeAs 2% E | 2y i B 3R (Food and Drug
Administration, FDA) it b1, BIEH T 4 & &
DA b S8 RO o AR (FEECAS AR & P 4T
PERUIR & AE) A9 B 25 KA I69T " 20204F 1 A
PER 7EFREZRAL 1T, HAgHRYE Hh Ein RS 12
JrFErE (2023) ) W OCT PER VAT BB B H
LRI, W PER R A Jay kb M B U5 0 B8 A A
IR JRy kb 1 R A 22 T SRy AU 5, A 2 R AR 2 AR
() ORI IR 2 s — R N2

RETEEEMANTEERRA R SH 4w
% 4t (Food and Drug Administration Adverse Event
Reporting System, FAERS) %4 J72 i %, PER f
WL BN Sk WEHE SRR L S L JE T .
BRAR], JETACR EG  RZ RN, X LERIER 2
TENE A5 i s R e B, RS ER
Ay AN, PER M3 MEERS MR T AN RS IR
FIRIVER, EAEMGEYE, B & i RAE
S AE N, HHEHS BN ARG A BV IEE
ASCHRAE 1 PER Ji H 81 1/ N2 1 ZE 451
FEHEATSCHR I, Al R R 352

mOER BE, &, 605, AR “CH/N
=R Ko CHRRAERNINAE BIE R, RITTFARIE
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J7; B2 TR R 40 45, K AESEEN R AR
RAEYR A TR B AE R AR, I 2 4F R AR BT A
B 2 H RAE IR, AR A RAE,
B FFLE 3 ~ 5 min, KAVEME LG R ICIZHUE,
KA IRE R B 2 (2 7k, 2 kd) -

2023 4F 4 H B E W2 P LOGYEME, T 4 A
6 H 4718 e 8 1 A -+ 0 o B0 255 o 4 D0 s+ B
JE 44 B+ RT3+ K T R+ ) 2 WD+ ) 225 s
IR TS5 U0 R+ 32 30 K 55 bk 8 285 D B3 + 25 o 32 408
FEAR, RJGRHR : HIREEL B B (G3) e ],
B NS T K. AR T SR EEAZEE 350 mg+
R4 600 mg fbI7, 5 = AIT (20234FE 6 H 4 H)
Je BB B BEII A, i/ DRAE E 54<10°/L, T T+
M/ NRIEYT IR TE R, ke b JC i i R 3,
BE I T REAG I & DL A i S H, SR AR B B P
2023 4F 4 H & 9 1 AT 6 IR1L YT, 2023 4% 10 H
12 H IF 46 A ] g S8 1) 245 Je b A1) (200 mg/ik,
1k/d) o

JEE TG YT I ], A PR AN, S
WA 12 )5 % ASMs 24 PER (M 2 mg 551 & iR
W), [AEE R OR L %5 2024 4F 3 H
PER il & 8 mg B, M8 W00 A AR WD, 2928
1R, 2024 4F 1~ 7 HEhAE &M R, 1M/
B BHTE 101 ~ 192x10°/L; 2024 4F 8 F & 4% Ifil/)s
M TR, 5 e iR S s T Re, Jehimaf)
R 4EHF 200 mg B H — . 2025 4F 1 H A0 1L/
Hr 60x10°/L, T N HAHMIAZE-11. FA A /MR A:
B HHAIT G SO, /MR E 27x10°/L,
7% J& PER JIVER J& Fir A 1) e S50 B 410 o 2 ot /D e R
ik, B W15 4 PER, 4k FE ML MR B0 36 7
(25mg & H IR AZ 45, B 25 75 mg, M
50 mg) , EiFRHLAA], [FlEE T 28w s i
Mo 20254F 6 H 19 H Il /MR T+ E 46x10°/L, HJH
JeFLARI B AT s 6 A 26 H /MR — K
2 E 62x10°/L, 2025 4F 8 A Z G4, I/ 4E
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