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Lz 100 mg/d, 431 ~ 21K R 400 mg/d
JLE AR
51~ 2Ji S3RIFR

2mg/ (kg:d) (FFH1 ~21R)

AL ~ 2JE 38 HN2 mg/ (kg-d) , FLE4 ~8 mg/ (kg-d) , I AFHE12 mg/ (kg-d), 431 ~ 21K

30% ~ 35% LA 28 B EHEM, 29 50% 28 AEA R,
Hrp gt CYP3A4 iR, Bt aie b Al fE
B 7R GACHMN A LA EAER- . B, B
JREmE | AR A WA L =4 CYP3A4
TV T T B T v e S VD i 0 1M 24 e B 5 AR, SR
PO | K25 SR T P O S A 500 T BE R
JETP R M 25 T, B H RIS $ 7% 5 LL 25 4 Tk
JE VD I B4 e PRS2 i 38 A PR, — FBETE 5 5 ALV 3L 5]
o, I PR R VR R A RO KRN Wt Bk
M5, WEJE U AR B R 3517 5 s il CYP3A4
iy, 245%0AH BAE F XU K o 50 J VB A O 1) A
AR5 0Lk 4.
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3 MR AR B E PRI R R

3.1 BitERE

311 BRA EERR 1. HEWBUERIEN R
P RAEAE AR DUNGE B 428 R VR RUAR B 1 Bzl

BINGIT GERER: AR, FLHE 100%) .

3111 FINAYT MR VP IETE 2 IR A v 3
E R A N Ry ke B AR A sl B 29697 . B
F A5 B4 5180 58 B (National Institute for
Health and Care Excellence, NICE) ", 2 [Ei 2+ 2
(American Epilepsy Society, AES) """, [EFr47{ 5 B

(18]

¥ (International League Against Epilepsy, ILAE)
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R 2 & 2026459 H 251245 5 51 ©379
Fx4 5WELIREEIERANAY
IS JINZNSASFZ M JFE AT ASMs Ifil 254 J3 ] GERG N ZNS IfiL 251 i A FEREARZNS I 24 7k i HATIT ' 45 A XU

REVE NRIREL 22 ZHiPEIE R0 BRI M ERA . SUEE MM S = R R R, RS PEF FEiLms

WA PG, FEOEE . g

ZNS: MEJRVbHE; ASMs: PURUR ZVEZY) .

K 30 5" PR JE Vb 3 A e A £
R AR B SR IR T B — o FETE
UE & 2 E 4 7 1, — W9y A 8 1 Bl AL X BE 3 56
(randomised controlled trial, RCT) ) & 4t PEA
N, MR JE U P A SR R 2 R e I 25 R (O K
BRI > = 50% ) , HERA X G ESE (relative risk,
RR) & 1.90[ 95%CI (1.63, 2.22) ]; fEAF &5 &
(100 ~ 500 mg/ H ) N, W JE 0 g R it 35400 T 22 gt
FICTHAEYE) o 73— A 533 RCT. ¥ &
17 Fft ASMs [ IR meta Z3#ritf—2PHESE, 7E 13 700
BEIEPE SR kP B AR W0 B, iR e VIR &
B 3 4R R & % [ RR=2.40, 95%CI ( 1.76,
3.27) 1" (T GGldR) o 22 RIS 2w, —I0
2005 4FE K& F 1Y RCT 94 A 351 B XEIE M o ke E & A
TR A, 25 R R JE VD RGN IR YT LAY 2R
h 51.2%, B 3E m T4 16.3% (P<0.000 1) ™
(TGEdE) o 75— A 104 BIMETR MRk &
VRS B35 1) RCT IR £ B, m JE U e V8 T ia o7
16 J& J5 B W 25 F ol 55.8%, b A T 48 B 4
(P<0.05) ™ (MMIUEHE) o LA, HAS 56 4o Jf
JE B T/ T3 %ot B8 Jz Al X BRIl R BF 58 (36 1 008
B, Hodr 70% KR kEE L AR ) I BT s, e
W AE 673 G450 8 3 R kb Mk B A B N2 R
51% ~ 57%"" (TN AEHE ) o 5 —T4A 1 631 Bi¥iR
ok FEE BT S A RE T BB ST R, 1 172 )Ry kb
PERANE BB AZ MRV RERYT , Horh 43.4% &K
VEGE S, 10% 8 E W A ARSI = 75%, 17.1%
HBEIR R VR D = 50% (TYGIET) o 4 1
fTik, T R R G VEH M £ 00 RCT W75 4528,
W & V0 AR I H 2 SR ek A B AR AT Hh B
ARG T AEUE L 208 S RE, Fraciase H—3K
PR . PRI, HEERWRJE VO REVE R IR B
SEME L AR INIGYT

3.1.1.2  FAZHIARYT 2013 4F ILAE HEFE MR JE Vb e
TR £ Rk R VR BRI R 253697 (A 2
) ™ 2025 4R CHHZ WM ) dG DU & VE 25
YIAITIREE ) $5, XF Rk R A, e 2 Vb ]
Ve h—2ayr 2z —". 2022 4F (P E SR
KPR AR 2R 48 1 ) IR, R VDRI AR

NN BB R R VR B 23R 97" NICE
J AES $8 R L, XFF Rkt & AR, R e e
JEVRENE R Z R B2 Ry S ia 7 R IR
FEITIH, — T RCT A 45 80 00 L 1wk Je 1 e
5 I P S RO SR Rk AR 2GR T )
SRS A2, I A 583 ] 18 ~ 75 % JRykk
RN B, a5 s, MR VP REAIRTT 26 TG
RANEF N 79.4% (177/223) , K G20 K 83.7%
(195/233) , ZH 2257 Jy—4.5%[ 95%CI (12.2, 3.1) ],
KB AL bR HE— P BEV BN, 52 JHEk
YER 5351 67.6% (M JE YK ) 5 74.7% (K 57
) s AT, PR KR A R AT (1
JEVPHE 60%, = ThVEF- 62%) , RN KL S80i5-24
) 5] O BRI 3R ) 43 R 11% (31/281) 5
12% (35/300) 5 JZHEA R FF KA RIRAL (5% vs.
6%) " (MMYAEH) o BLah, 40N 1631 BN &
() i JE FTRE PR A SR 5 (L 1172 43y Jey
RAE) , TEHEAZ M e VD e L2697 R R, N
IR H) 92.9%, i 2 25K A IR IT BUE 1N R R
61.8% ", {H 1 F4552 207 OB e I 8 W B
SRAIRIT AT IR 22 5, Rt R 1
fif i (MUEHE ) o 25 BRTR, e e Vb e e il 9
9o B SRy R R A B 2B YT A s I, ELSART
THERI . ZRA IR, MR U RAE N
Toh H B R ke R VR 23R .

312 ILEAFVE WEEN 2. EHFBBYK
FER 1 5 DA bRkt RAERE RSN SR B -RE 2R &
EILERF DERE N RSB INGIT (RES
P A%, FERFE 100%) .

TELAERNIER T, WJE Ve L
(o C AR B — vl . R E A e Y e
16 % LU IR0 58 35 R ke AR IR Ay, LA
£ 16 % LU T ILE N S TR AR, N4
BRI RE . EHA, W st 1 2 U
EILE R Z RN & AR R RIRYT ™ AE
E, eV e BAGRALH T 16 2 DL b Rkt & AR
B, M AES famg O H I T 6 Z U FILENFE
ARG R R R AR RIS IIA . FRIE 2015
A CHrz W LB 90 36 5259097 L R 300D
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T, W e YD AT A ETS T L RSO Sk & A
P AP U5 B AR & VR 2R B 2iny T,
A OB EARAE R T R . VT3 — T o B i, ek
JEVP BT INIE T W] 2 A 2 H i ~ 198.9 H I
ol P 0 R LGOI & VEAIUR , ELf 2 R ™, —
AN A 19 3 RCT (3£ 2 959 il )L, 4E#4 1 AR ~
17 %) B WIR Meta 43 Hr 7, 76 L3 Jsy kb & A1
TR R, e 2 U e I 25 R 3 R T R R 4
[OR=2.27, 95%CI (1.21, 4.24) 1™ ( T ZiF4E) .
Ah, —IZ s RCT A 207 Bl 6 ~ 17 % ekt &
VRS L, 453 WoR, BRR VPR IAYT 12 G
N2 RN 50%, G T LRI (P=0.004 4) ™
(I aEdE) 3 HIGLLpaiprsE o, 12 ms e vb
JEIR YT 14F, 56.3% Y 5 3 WU & VR 3R 8 /D =
50%, 11.1% & ik 20 0 &R A (TZAEdE) .
FELLZGIRYTY I T, M8 VD R R RE R H— YT AL
— AR . 2l BB M RCT (SANAD I
WFFE) A 990 19l 5 % Je L 37 2 Jay kb 2% A B
TR, GRS, MRV A2 IR AR B UGA E
HEEE 12 A H TOUR 2T RS RIS =% A~
RSN 7 T8, W JE VDR RS B N T 3R 7 2 L T
AEPE & 35 & T 58 = & [ HR=0.37, 95%CI (0.25 ~
0.55) |, H PRI 4 il AN IR 7 2 W %) mT e 14
B %2 5[ HR=0.76, 95%CI (0.50 ~ 1.15) ] (11 Z&iiE
W) o LE TR, BUA 5 FE K 2000 0 o R AL
X HEIF 9 389 S F5 s JE v e e )L 3 N /0 A 900 £R
H IR R AR R . AR MBS INAYT IR
BZIRYT, MRV R AR TR, BB
S BEUIE B2 2R
32 £EMRE

WEEN 3. HEEWBYERAT2mERE-
MR RAE. DIERERE. KM EENBINGT (B
AREHEAHRENIE) (HEESFHK: B, HiRER
100%) o
321 AmHERA-MELE FEHA, BEWKE
P E T 4 R R AR R A L SRR AR o
RAVERIAYT™, 2025 4F NICE 48 F3 48 1, X T4 1
PR FL-BR 28 R AR RO R, A — R 2GR T AL
A, AT 2% Al e JE Ve S — R i migy T
2018 4F AES #5 pg AR 1, #6580 & 0 B h Rl
VA PRI JE v i LA R AR & VEAI R I RIS
Jr T, —WXF HAS 56 Ao Jrass 7 AR FF A /10
0 B AR X BRI PRATF S R 20T, R0 A 1 008
] 8 BT RO (kb & AR 673 ), 4xaibE A&
Vi 282 ) , 258 BIRTE 46 4] 4 1 P58 B -F4 2 &
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VE B, e JE U I B R 25 R 599%™ (T4
W) 5 Rl —BF 58 0 B A itk — 2L 9 A 726 8T
LW R BB, o 257 1 4E A8 4 T P R -
ERAE, W R VR 2587 CF397 14 334.5+
2447 K) 5, ARk 93%™ (MMFEHE) . 4,
2004 4 [ — IR JE V0 i B T I A R RE T LR AE 5
WA 1631 B JLEE B NI B, Hedh 122 Bk
SR MR R R R, AR R, 11.5% 1R
FH RN = 75%, 13.9% B 3 K VR 20k
1> 50% ~ 75% (MMCEdE ) o« 454 B 165 K R
TG UESE , e 77 JE VD e VR o 4 T M o B -PR 28 &
YERBE IR IINRYT

322 MUHEEXRAE 20254 NICE f5 i f5 i, X T
WUBEZE BAE B, A — SR IRTTRUR A, W%
JEfoF e S 0 e A Ry PR B3 TR IR YT 2023
AR T B B P 2 IR HEREWE R VD A R LR 2R
VER B IIGTT 259 2 —"" . eI KRR 2 )5 T, — 0
H A< 1 [a] Jost v 07 13 %) BR A E X 3R 983 8 (3t
oA 1008 B E, 14 LA 126, 2 % DL I 996
%), 76 7 BINLREZE R AR R b, W VD 1 g 25
RNy 43%™ (MYAEH) o H—IA 1631 ] JL3E
RSN B (12 LA 35 4l 2~ 15 % 739 f4,
16 % L) I 465 f5]) (s J& V0 B 1 i1 5 R i RE PR LA
WEFE T, 56 1 1A WL 28 & A Al i A8 5 42 32 s
JE VP REIR YT 14, Hod 19.6% 35 8 C & EIRAS
14.3% WILREZE ZAES IR = 75%, 17.9% WUEZE &
VERR S = 50% ™ (ML) o tboh, JTi—I0
WA 127 ) % B PR T R UL (2 A% ~ 198.9
W) BIERTERF S B, 78 16 B NLZE K MR )
Bl B YRR E NG YT 12 A JS, 50%
(8/16) K A VEAFR I D = 509%™ (MLEHE) o A
PRI, RV H AT B = R R R BE AL BRI R
Wi, (HE5EBUA R RS . 76 H AR S ARALAY 4 1k & 1
FHOGIE N IE B 117 Z2 A (I PRATF S8 UEHE , HHe e
Je U R FF WU ZE KA BB IR AT T

323 XA AA A T HLOkEE AT 68 8 L
L P53 38 N E AR A A, e VD R B ] T A
FEIEVER, MM AR T PRl & AR
2025 4F (HHIZ WO 0 0a U0 & VE 2501697 48
M) 8, A CBERE TNIGR B P = B IR T TS
KA WA TR0 K AE, W] 25 [BAl FH W JE VD Bie/E
AINIGIT ™ 2023 4F B FURE Ph 2 09 (IR 2
Sr R T A (2023 IETTRR) ) HEFERIE VDI
VE R 2K 1 AR BN IR TT 254 FE G UERIF 52 5
M, HAR—I44 A 1008 il 3 (1% LAN 12 ],
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2 2L 996 i) 114 1T/ T 335k HE -5 =l R [l st e
GEAL A, 13 91 Ao A S0 3 ol FH ol J 0 e g g 225
RN 62% " (MYAEYE) o 55— T Lo ] o 1 1
FEAT T 45 B 18 % A IR EAE B, 4252
JEPRERIIGTT , “EXR T R Ee it |y 64.8 J& (6 ~
154 J&) , Horp 23 5] (51.1%) 5% ik 5 58 4 25 ™
(IS ) o 3 — 0 2 S O ER MEAF FE ghA
127 (5] )L % & P00 1 s 2R (2 T8 ~ 198.9
i), Horb 10 BIFAAE R M AAE, Ll e v
VAT 12 H, 80% (8/10) 35 B & AE 2 fi
(MGGESE) o BLak, —ImeJe vh e b7 fa wr s vk
WA T A 1 631 BN 22 (1 2 LA 35 4],
2~15% 739 ], 16 % LA L 465 1)), Horh 8 {51 k2K
MRAERF, Zad 1AEIRYT, 50% M 35 R &
VETE G, 12.5% HBH KA RAESR /D = 75%,
25% FRH A R ARSI R0 = 509%™ (TTZAESE ) .
FERZIRYT T L, — 0 [R5 HT 726 BiEHZ WY
o R, o 34 BN R MR AR, MEIE TP R H25 TR
SRR AN 85% (MIEYE) . BMKIH, mhje
U e 2 1 R A T B 97 BOUE 3 3 22 R R BA S F 5%
SO BT, IRTT RO R AR, M2 e JE VD A
R IR AR S IR 5

3.3 EWLGESIE

BEEN 4. EHEIRT IR, BB Y
Fe T B PR A S0 X O B LR
R BAERMEBNE AT EESR: CH,
FLRE 100%) -

BEEEL 5 EERBT RN, #ERRY
FEAE R PR ZE-2R 5K 7 PR (Doose Z281E) BB
TRYT (HEEES: D&, HiRE 100%) .

BEEN 6: EHEIBTERBERT, HEFEw
JEVBEFEA Lennox-Gastaut Z551E, BULERRMEE
FELESMERRIGIT (BESR: CK, AR
100%) ; ZEERIGT RBIEH T, M HW B Y
e R Dravet SEA1E KB INAIT Y, EREY
HAT g5 RBEA SRR B RN (HEFE
F%: C%, FHHE 100%) .

3.3.1 A MRMEERAE P B Ropkok A RPN £
I X Y (self-limited epilepsy with centrotem-
poral spikes, SeLECTS) >k JLEE % UL 0 900 25 &
1k, ZHEJLHUG R4F, TFHKIM ASMs 1697, 2
SEN T R AR | 5 e AR TR SR AE H AR AR R
L, "% EAH ASMs 1RYT, FLARIE RN AR 4 & 1
HT ARG DL E o W JE VDA R 1% ASMs,
TEJLEE Jay kb & VR 0 28 5 Hh 2 8o i RGP )T

* 381

BOFIT 320 . 2025 4F NICE $8 /345 tH, WSk —23G
ST TCAK, ]2 TR JE VD R/ A SeLECTS S LAY
TERAZGIGYT Y. — TR A 77 B L A (]
PEBASIRIFSE, 4 5] SeLECTS £ JLI% 2 M J& Vb i A 24
BIT, A BB AR 58 A G2 i sl R A AT B et ]
FER 3T (MYEdE) o BRI, B arext
SeLECTS Y EL4% i Ui e R AT BN AT R, e JE VDM
AL TEF FR YT TCRUHE A B InaYF ik £ o

332 HFUFMEFEHM 70N ZERR
(juvenile myoclonic epilepsy, JME) “J & UL %35t &4
EMMHEIRLE AR, EERICANBEZERAE ., 2m
PR BL-FF2E R AR SR M RAE . 2015 4F (GBrizi )L
FIGIR PTG B 25RTT B AL h, e e v
e A A TME B 28 5 2ifyr ™. — 00 [m] B AF 5%
AN 15 ] JME 3, 232 R VP RERIT 2~ 12 1,
SR R JE VD I FRLZTIR YT TP 80% R8N KA
WP = 50% 5 FEUSIARTTIFGEH, 1 5 S8 e
RAEIRREEACT 75%, 5 1 B1JGHH & ™ (2%
WEHE) o BAMFZ, eV REAE TME [ TRl B {IK
Wi A AR, (A= KFEA AL RIS S
333 FUEKAMmAM HOFERMBN (juvenile
absence epilepsy, JAE) J& T it & 14 4= i MU 27
TE, WG IR VAR A0 BAE I BRI, ¥ &I mbEs
B-FEZERAE . M VD e B T #8405 38 1 A
AP 2 T AEE T, M2 EEAIL b ] BEX R ph A
HA—gHEGEM. —TMNA 13 Gl sin s
AR P 1 LR BA B ST, A2 e JE VD R
7 J5 A B W0 R AR 080 = 50%, 23% (3/13)
SEE N VR = 75%, 38.5% (5/13) ik E1 G
RARRE" (MYGEHE) o R R HEA EH /N
HIUFEFHA B, (HE5 LR e VPR XT JAE (8%
A Re B —ERIT I E.

334 WUMEE-RKRAMER WK T
JW (myoclonic-atonic epilepsy, Doose £ & 1iF) i JL
H RIS IR 2R S 1L, IR IR DALREZE R AR L Rk
JIRNE e ATV TR B -FFE AR A A BRI, #4r
SBIL R 2R MR ™. 2025 4F NICE 45 7 4
05 R R VD R O R B B R YT, 5
%46 EE R AR AR DG PO T & 5 /R, Bz
o S AL BRI 2 #F. H AT T e v
W AE Doose Z5AAiE H A B2 I AR UE SR R AT PR, (Y
AR IMEARI RSN HBEA — 73 #lin,
— RGN 50 (5452 32 W JE VD B S IIE T A S8
t, A 14124 Doose £5GAE, i HIME @ WD IRYT =
6 A, WU K AEME AL T =50% (VIR ) .
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L5 LTk, e JR U B #E Doose 45 A AF Hh Y I
TEEABR, FT7E R MRS IO VE IR A 7 4
3.3.5 Lennox-Gastaut 4% 4~ £  Lennox-Gastaut Zf
A 1iE (Lennox-Gastaut syndrome, LGS) J&—F i
FILEE I 7™ % T R R R, R B RE A
FEL AN RN (s B A AE  AIEI M KA K
iK1 RAE R ZE AR WIBEZE R AR . AxTrtER
BL-FEAERAE | Rkt R A B AR S IR R F R SRS
A5 | M E AR 1 AR T R 1.5 ~ 2.5 Hz 18
Ol 12 A A R BI, o R B T A (10 ~ 20 Hz)
DA I REE (78 B ek TR 4R . 2015 4F (Gl
WL RN (0 4R B 253697 L5 AR ) 15 Hmk
JEVPRETTVE R LGS B 4R P 2ifyr ™. R4S Bl
Bl = £ X LGS # i RCT, — B s
PERF ST $ /R, e JE VD REAE IR YT LGS Hh B —E 1)
Jrag™ e —350 H AR I/ Y PROGE B8 5 3 %o A [l Jist
PRI A8 (L9 A 1 008 Bl 5, 1 % L)
W26, 2% DL 1 996 i) , #E 132 5] LGS &
R VD R RS IR YT IV 2R 329%™ (T4
TEPE) o —I Z vt BB ST 0 A 62 1] LGS &
H QAW ~72 AW, F 212 AR, HEZmk g
WVE B INIEIT 12 A H LA R, 4.8% (3/62) &5 1
i RAEAS RS2 5, 22.6% (14/62) B E W & 1E
SRR = 75%; 24.2% (15/62) FEH TR & 1SR
I/ 50% ~ 75%; 9.7% (6/62) H & AAE R/ <
509% " (MGLUEYE) o 55— 30 2 0 [l 31 A 5 40
A 163 1] 2  (0.08 ~ 13.00 %, V-1 247 %), H
Hr 80 Il LGS H &, 43 e Je Vb i VR Sl IR iR 97
6 ™ H VL, 45% (36/80) &4 Wi & VR R /D =
50%, it 13.8% (11/80) F8 2 ik BN & 1 2% fi
(M) o HeAh, —I B S GRS LRI, 94
A 127 ) % & RO P e BB L (2 A il ~ 198.9
Ay, Hd 11 7] LGS FBUL, $232 1 M e VP s
IGYY, AR N 54.6%™" (MLAEHE) . 4, wk
JE VP WEAE LGS B Y7 RUE 38 35 Bk U5 T MR A
58, X F—ZIAITIT O ESORTH 32 19 LGS B3,
FIVE AR INIGYTT B3E8E

3.3.6 Dravet 42 4 #£  Dravet Z¢ & fiF ( Dravet
syndrome, DS) h 22 JL I 2 i %) E 36 M0 25 &
fiE, BRAEFREE JL™ 5 LR 225596 (severe myoclonic
epilepsy in infancy, SMEID) . IIfi IRAFAE N & #4834
BE R T R R R SRS, BRI,
HZ R2Yeia e, 2022 40 [E ( Dravet 254 4E
L 5IEIr EL F A ) AL, 7RG
— LR IIIA TP RO AR, T 2% Al e 2 VD A
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JE AT 25", 2017 4E L 26 1 — T L 4R R
Feih, M2k 2% ASMs JATTRCRNERT, W%
JEAE FHMe SR VPR . — TGN 127 1) % B PR 1
s F L (2 A8 ~ 198.9 H %) 1y L5t W g2 ik
WF7E, 501 DS L, Zead 1 4EMe RV R R INIGI7
IO 24 %k 80% ™ (MMLUEHE) o 2008 4F H AR () — 37
Ll [T () R AL 5T AT 99 1] DS 3, 16
XA FH 248 ST VEA e S V0 1 191 e 48R 56 R
FRERRASMIMER, 25 R BoR, BRI FREeR 1
ARORN 13.5%, W00 BAE 3 KA LT [R] (1747 3L
KAy 48.1%" (MHUEHE) o BLAk, F—T Ll bl
JEVERESE A 163 Bl (AN 1~ 37 %, F
¥1107 %), Hb 11 ] DS, $:52 M Je v e ds nia
57 6 N H LI, 45.5% (5/11) H T A& 50 % 8
> =50%, Horfr9.19% (1/9) F 3 IR BN % 1122 "
(MYGEHE) o A5 HAT b= 41 %5 DS 8 #0055 R
it RCT, &+ LaRUEYS, M2 Je v ekl DS #¢
HHIIRIT IS LN IR AT T 8, (A TR
Je VPR RT g5 | A BRI T i i 5 AR RS
337 LR Egeise  BURR MRS
A 1E (infantile epileptic spasms syndrome, IESS) J&
— 20 B )LV I8 DA 4 2 2 A A% O R 1) 9T
LR, ATAEAT i B R AR M ri 151 S8 DL R R A
W ENR, IR AR M REMER
e BB =R 1Y West 254 1F, DL KR 5824
& West ZEGHF 12 Wibs i 19 2L LI e 2™, 7
T XA 2 LR 2% 2 T B BEUN 2 4 1 AR 4
W, TEAE S bR B2 B &R (adrenocorticotropin,
ACTH) . W B T3 R P O R 55 — R )T b R
ANESANTI Z 15, o] {5 s JE VP s Gy 7 24
™ — 0[] B A AT A 50 B s,
14 52 TESS f835 , T FHWE JE V0 e 24 3 7 ik
A (REBA LR J5, 298 HE Wk
YRN8 D = 50%, Horp 4 6] (2 B 5R 257697, 2 6
A 20 BN KA 52 2™ (TMHEIEHR) -
y—Hi L FE PR TN 163 BB (PR
Z W JE VD B A MG IT B Y R N 648 B,
0.58 ~17.83 /) , HH 26 ] TESS B2 L, $3zmk e v
JE AR IIGIT 6 A Lh E, 26.9% (7/26) 0 &
VES R D = 500%™ (MMGGE) o H4h, —TUEE
PEAE ST, g A 127 ) & 1 000 P B AR L
(2 A% ~198.9 Ai%) , Hrp 41 24 1ESS B L, %
Z VAR JE VD MR YT, N R R 43.9% ™ (TTHIE
) o BRI T, BRI TESS B B =
RCT, 7EH HUIAIT IO Z G, meje v
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IR R[N RGN
3.4 HihF R HEXEBR

WFERR 7: TEHIIGRIT AT, ATHEFEm e
VAR R A YRR . 4571 MR AL A SC I 1Y
WG (HEHS% . DK, AR 95.65%) ;5 1
FEMB R VR VE R CDKLS5 1= SEAH SO B ING
57 (RS %: C%, FHREK 95.65%) o

BEEEN 8: 7EAIHEINXAERER Prader-
Willi ZFAIERE T, E—LRAYAH ZHITHA
FERY R HEE I R W RRIR ST (EFEFER: D,
FHIRK 95.65%)
34.1 ZF R E 55 M L AE (tuberous
sclerosis complex, TSC) #H X H i # A 25 P M I6 1
TR, T REIRTT AT R BT X B LR PR B 2R 2R A R
R CARTR K AEIE RAIE NV mTOR il 751 (g %
PR K AE SR ) JRTT o IRIRIFSE 7 IfT, #E— T
s BRI SR N 68 i 6 %7 LA L XETE PR £
L, Horpo6 2k TSC UL, FE#232 M Je Vb s inia
ITI5, 66.7% (4/6) B K AE D = 50% Bk F)
SERZEMRT (MPUEYE) o 25 LRk, fE—2&3RI7)7
BT, ATARYE & AR e Je VD e A s i
I7, R DI ACS AR BRI
3.42 CDKL5# Z 5 CDKLS5 it Z 4 ( CDKL5
deficiency disorder) 2 — 5= I 19 B & 1 450 2 Aii
W, W TR LR, B L MER BN
KAE, LR T ER R | o LA AE L WUREZE AR I
Ak RS, XL Fh ASMs R KA, — T A
WF5R 94 A 8 1] CDKL5 i (1) (%, R A C IR IR
A MRV HEIRYY, BT 3.5 4F ~ 13 4%, &5 R WoR
62.5% (5/8) FB & U R AR BEAL T =90% " (T
AR ) o J3Hh—T I EPERF 98 A 39 f] CDKL5
B2 REA SN R, Horh 11 Bl 2 Je YD R
697 3 A, 2 18% (2/11) FERE T K AR 28
=50%"" (MUY ) o BRI, MW I REA
BUNHBEZ XTI, BETHICE A RCT IEE R
343 MWEHY%ER MY (neurofibroma-
tosis, NF) £ NF1, NF2 K # 5 F #l, H ¥ NF1
BEAE IR RAE, W SRR E L L
e 7% Bl JihRE AR 2, N A I B9 36 97 I g —
JC R A RN, AR R AR | S AR SE R
KA 251 BRI £ ASMs, M JE VR R T
it ASMs, 7 Jrykb ik B 4t & AR 1 Bos R AT
Jr AL, (B H Al S = AR NFORE R B A s o i
RCT, #A RS T2k AR/ PEARMTE . — 1B
NF1 BF 2t e Je Ve . TR IR M B AT 37 PEH IR
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TRIT R IR R AR B (VOESS) o B, *F
T NF G IF Jm kbt s 2 fh Ak M2 8 Ho— 2 2597
RSN S22 8, SR VDI Rl VR B I Y T
3.4.4 Prader-Willi 4 4 4 Prader-Willi Z¢ & fF
(Prader-Willi syndrome, PWS) J& 15q11-q13 4 Y
2R B EIC S T B 35 A PR, I PRI LI
WK KFIRG . WA MG TR e S
NE Ry = BEARAE, R4 R T A IO KA . I
S, PWS JLE A5 /D A7l B LI B RO R 409%,
JRAE AT 3K 829% ~ 98% s HNERE 25T ks fig
S SRR PR AT G, JRIT RO IR, e v
et ) 1% ASMs, BRI & EHh, i BA —
FE B E RN HIAER], vl fgd i Y 2 Bk & 5-HT
FIAB ARG S SIRERE . MR BT
A T e BT R A 3R B JE v i T S 2 ]
PR R ™™, PR HonT R AE & IR0 & A
FERE ) PWS F8 2 b HA W W KA | B4
H NG EAT AT TEAE . B2, BTz
EEEEXT PWS AHERIBESE RS . LA, PWS &
B IFRCHIE B AT AR A& SR RSP &
VRS, i e U i foff FF 2o 2 o Rl i HE B A BE L
ik, oy R AE G BT, TE-5 IS MRIAT Sy B A% 1Y
PWS R N7 24 4 U0 PADIR L

4 WEJe bR ey E Ak R Rz A

HHZN 9: X FEREZEIRYTREZEIERE
TN ERIEESRR B, R RENE
IEYF (HEFER: AR, HHREK 91.30%) ; XTF
B HIGIT AT 32 50T BONMERR LR . IERERE,
EFEF AWV EORYT RS SR: B&, AR
91.30%) -

4.1 MHEFHRF

WH 4= #8975 (Parkinson’s disease, PD) & —F L)
B R WU B RSB BRI 1 fih 22
BAFHERR . 2009 4E 1 7, MR Vb REAE H A
F PD BEINAYY, FE R 25 mg/d 5L 50 mg/d"",
FEAGIE R 22 UE4E 7 10, — I meta 53 AT 94 A 4 30
RCT, 3t 1068 4] PD f855, S5BRHAM L, w)e
Vo e Al W ARG — PD MW E B R =W
(UPDRS-II) 4% (P=0.001) " ( T 434 ) » 53—
I meta Z3HT4N A 16 T RCT (3£ 4 314 4 PD %) ,
SRR, M e Vb i R 3 2% UPDRS-IIT 43
[ MD=-2.31; 95%CI (-3.35, —-1.27) ; I'=52%; n=6
o 1 (1 9EEHE) o 14k, —I0 RCT 44 A 69 il
PD &, AR LRI, B2 e Je Y e s iRy
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3 A, BEUCERFEZ IR (THIE) . 251
T, AR HAIE W IE K e e, HEE e v
WA R T8 N6 9T T 2 e 2 B R YT 5 38 gl e R 4%
il AMER PD
4.2 BBEER

# 7y &3 % (dementia with Lewy bodies, DLB)
JE— R LA B ASE LTS8 KA 4 RS ShEIR
SRR 2R AT VRGNS, R ELEERE S o8 il 2R
TR B 22 11 e R At 48 25 48 D) e W i 2% D10 A 96 .
ey g DN AU N B B NGRS R CEn 2 N D 94
FEWEZ CLGEIE SR £ . — T meta SN HTANA
9 il RCT. 467 ffi] DLB H 3%, AHXT T2 BIFA, &
F ek 1 JE V> e 0 2 I SR A A2 Bl R [ MD=-4.10,
95%CI (-7.03, -1.17) ] (T ZiFEdE) . — Il A
335 {4 DLB i) RCT 7, AHXS 2RI, e VDt
197 52 J8 G, 25 mg f 50 mg 7| 541 UPDRS-III
Iy ISR I B ME (P<0.001) " (1T HRIESE) o Utk
4h, —I RCT 44 A 29 I 7E 50 ~ 80 % Z [i] ) DLB
B, Bz Kk 96 JAMIRYT, ML BIRILL, mee
U HE 4 (50 ~ 100 mg/d) i 2 [k T UPDRS-III i
S AT SRV (TR ) o 27 LTk,
W JE VD RV S AR A T Rl A — € B2 B I 3% DLB
A MIE R
43 FHEMEm

¥R MR (essential tremor, ET) 2—F i Ul
()38 BhEERF IR, 8 RPN B S s SRR
W, H R AL B /0 i - G - B2 2 A I T RE S
W —I4NA 20 1 ET & 9 RCT BR, &0t
4 JEIRYY, W U e 4 A A TR A mT 2 e R
R IR (P=0.03) ' (T %IEHE) . —TREHLAE X
FERCPE B 90 A 14 151 ET H 35, e VIR
I7 2 JE, W JE U i RITBRT 2 SR B4 AT Ak 2 A R
HSARI TR 5 SR1M0, W JE VR i o 25 [X 42k A
WA R (M9aEdE) o 1A, —IghA 22
ET (& W bR 0 98 R, 5232 W e WD iR )Y
4 & J5 5= B it 5% 20 VF 43 & 3R (tremor study group
rating scale, TSGRS) {8 & 3% (P=0.02) , {H F Wiilfa
RIFRCABR, HLIRAS KO BT R0 2 300 & i
7% (8/22) ™ (MEGIESE ) .
4.4 PER¥

HELJH S — P A S G, T R B e R
FEJHE H R 2 50%, JLEEZY 20%7. HATAEREATT
DI 1 R B 128 AT T ) A3k
Bilt o FEEUR B, RRRERIEUR M (AR 6. W
SR PPN e B R ) RO S 2 R T AR,
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HJE A AT e 534> ASMs (WA TRIR . e s T, &
VTR 55 ) WA B R R ™, DA R g
D A SRS R e MRV T
ASMs, Ho DA RSO0 AL 46 B AT B B A d a2
PR HAE R EE Mol g BAWTEAE . BT
TC H A6 T W Je YD Wi 7 o & I T JHE R 3 0 it
5%, (HAEAEEUR A e R, — TN 60 AL AR
H W RCT B, #Z2MJe W aGYT 16 J8 5, MEJe
U e AT B B K T2 TR 4 (IR k% 6%
vs. 1%, P<0.001) , HMEJETPRemsZzvE R4F, AR
R (MRS ) o 59— A 225 Fl I BE
() RCT, 4232 JE VP ity 145, B R 208
> 7.3 kgl 95%CI (-9.0, —5.6) , P=0.009]"" (Il ZiiE
) o —TURH 16 J& B LR RCT 44 A 60 1
Z R MR, 3 52 e Je VD R sl & I RNR T
g5 3 W e JE b B i 3 R A R B R AR (P=
0.021) | JH2 AT (P<0.001) | F&{K BMI (P=0.001) ,
IF s R BREAROCA TN PF4r, AR Im R B AR BN 42 ™
HEREER (P<0.001) | HiE-Ai A R AT
2R (P<0.001) A1 = R IR & M5 K5 3+ (P<
0.001) ™ (MMGLFHE) o %5 L, BAUFHE R B8 E V>
Jie B D S s i AT R . KT, e e v
JHg i AR ARAAE N B2 F FREREIRY Y, X T2 R
BEhnAEOC ASMs (AnPS IR SE) Y97 Ja HI SR i {4 8
BN B B, SA IR RE HIUA ASMs JRYTT AL
RAER B, BN JE VD REG YT T BETE S U
RAER IR, A B PR s E R m, (2 H = i
IR UEYE S8, T ZEAE AL PEAL SE Al 10 H o
4.5 R

PR (migraine ) 0 2 B UL Y L AR
Z—, W FE O Sk T 1) REOR 232 [ S T G IR
AR 2.4 £57 3 LR AR EA L AL RS R 200
MAPESR R EY G st S e (54N
B T TR T A D) RE SR A OCIEA ) | M
DI RE M (AN E R L y-2 AL TR I 5-HT &
g0) %™, BT LR ILFEALE], e eV A A )i
ASMs, W] 3 o 9] 5 AR 38 1B RN T AU AT
I8 | I 2R B MR 5-HT &40, AlReA B
TR0 Sk 98 A ACREAR ™ o FE I R A 5E  IhT, —
T 80 15l i Sk Jf AR 19 RCT, 15232 M JE VD e S
FEMLERYAYTY 12 J8, WAL R e S ™ AR R
S A AEAIR 7 1 s, (A e YD Al ) Sk T
7 EE R R A O T e R 4 (T e
W) o —IIFHbRZ: | BBEME SRR A 34 i
ANt SZ FENE R 9 D Sk AR, 4ad 6 A A ke T ik
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077, B H PRS0 U D (P<0.001) , k7R
F T R E T R 2 2 AR (P<0.001) 7 (TIT
GOIEHE) o BeAh, BUAIRUEESS X ST RS L N
TR SF ASMs 1E o TR A 7 D =k o 1o 77 FH 25
Zi BRI, W JE VD R AE 1 RO A AR B Rl R RE
XSk A —E B . Ik, 3T &
D Sk i ELAN TR 32 5 RLE T (0 8, S e Je v
MEGYY o AR, W e VA A% [ R ARAHEHE T
i Sk Ji i Uk, TR TR A5 2y, T i
o7 T8 5345 MR A R R 5

5 MEDEFAEUREFKABPIER

5.1 WEYREAK PEFELEA <ot

W JE VD i ELAR VAR S 1 A T G FE P AU (B
YOI B ), I A R 75 BT RE AR 3R 25 5 R LA
Wo fE NBERFSE 7 I, BUA RS M A —30, 2025 4F
) — 5 meta SMHT AN A 75 TS . 2k 16 941 373 14
UEUR, S5 RAE N, A ORI [A)( FH mse JE v i vl BERE
AR JL/NT GG LA XU , (R e VA e B A
PR EREAR D™ (T 2%3FHE) . 2016 4F Cochrane %
GV 50 TG RIF I, A K BRME JE VD i 5 e
A A IRV, 8 AR 5™ (T 9l ) o vkdb,
2026 AE—TBAFIAFST, DI 161 54T Y g 301 £ F el
Je VP ZiA , 32 i PRI A ASMs R 2
By R ey B L) Y A A N EAY = R
1) BEUE G N 42.6%, NI AERS LA AR A 12
K RS 0 KUK [ RR=1.41, 95%CI (1.06, 1.88) 1*"
(MgGESE) . SR &, BA IEE s e e v i
TEUE ORI 22 4k SRR, W 75 i B DR
TRFies S LIRS . ok, mRIE VR AT 25t 3L
THHEM, ZEFLTE R B, AR R B B LR
TR LB KRV RS, (s A R, LIt
AL fifE P JE VD g st by 4 . PR, AR
LI L P A P SR VD eI, S AR T
B TE B, 78 AREPEAS JE it IEEPCR, JFm
SRR KR L/ LA W
52 EHEAN

W JO& V0> e P 28 A A 2 {5 o A 1Y) AR o
290 Bh 12 S HORRL, (H H AT T IR R ST 24T
BEMALCBIA R, I IGHE A 25 K i AE
AR 225 . BRI, H 24 B Dhag . IFThag
RO DIResaR i & AR R A, HE A 2R A I1E
K2 \mME N, BBCEFBE RN ik
U GEME R RN, AR I AR B N R it A7
AT AL, RIS nsE A BSOR Wi
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6 REMRFIRRM

W JE Vb e AR A7 1 R4, HOR RN 2 o
FHEE, HalE S50 L2 A OE . —TiZ
Ly AUE ) RCT, g8 A 207 f1] &, 4559 R me
Je VPR BRA R F i R A% 55.1%, 5% R
4 (50%) AHIT ™. — I A 17 TG RAF 5T (L%
4 51 RCT) WZEFE 53 HT B, 42328 Je VD BiEiR T 20
AR BUL, EEARAR NG BT
(15.6%) . "EHE (12.1%) . JZ= (9.3%) . 3 (6.0%) .
RE TR (5.8%) 5 &% (5.8%) F13k 9w (5.3%) ™.
fEILEE Y, IO IO 127 B 1
Fiig s L (2 H i ~ 198.9 A %) , 4252 )8 T Iia
TN R EE R EREER (79%) . 5 &
(1.6%) FI/DH (1.6%) ™. HeAb, 16I7 A2k L3
(0B R B I DU B AR I TR, 100 B e J U e oA %ot
ILEEEER AN EA KR, we e v s ]
e TR E B RS, X RE S E VS
HEH A,

W JE VD e 1 5 LA R RO A 4 D R A
TRE BT R T s 22 0L T LEE, U HTE E
W H B kA, 2y mm R i
W — i S AR R S i s, LB R (0 e
Je VP B DT K 2R A R 1.6%™ . FDA B R
FRE RG TR, EESRA 6 i S5 vh
Jie A S /DT el B 1, IR R AR Y <
18 %, HLIfi 24 e BE ¥ Qi ™o 75 A ) 9 A 0 S
DS F AR S B X R AR, = IR 15 R
SREFEDIRE"™, P, 78 DS BRI 2
it FHs JE VDR, e n R AR A

TR N R R R UL . T JE VD e 5 Bk T i 32 1
WEA: A ik e A 24 4 ™ E L f sl (AN Stevens-Johnson
ZEAAE ., TP ERE R B IRSEAMRAE SE ) 1) S5 N A
ST X R RS PUAE R 0 — etk i (n )
A LA S R BN B B 92, ST
RIS FFT R JE 70 ™ B A o) il e 2 2 Wik B )
il FH e S V0 B s O SR . KR RN S [ (%) RCT #F
FEH, 2.2% (6/269) [ HE R 22 s L3RI

IR JE VD I A R I e L 1A, ELA R ik I T e
MEIER, AT RBURE IR P . IO ROV H
FREE RO, (R TR D BB S & DI RE Z 4 /B
7 5 S0 W 0 L T A PR SRR KR o 5 At B R T
IR CanFEnkEs ) s A4 Bk & A e, R4
PERR P BE B 45 A AU T BB, I R R i

™,
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W JE Vb e 55 I\ D) BE AR 1 G &R i AN W
— BN, X B2 RS GABA BB AL 1)
PR E S EO I ENREENR Z " 5t
ML TR B T A 38 5 GABA BB ] 4 T 52 Ml A 1 1)
REATA™, BUAT B9 $ 75 W J V0 B o DA A S i 2 il
ANTFFEMEER"™, FLIF R W] GE 5w e Vb e GABA fiE
RGN VE R K RN IRAFSE rif, — Mgt
XF 144 ) J5y kb & AR BB OLP SR RCT 191K
bR RIS IR IE W, 1E eV B IR G T
45~ 57 il )5, BILM R RN LE T N ER
(CBCL) W4 F Az 5 5 18 miin PRI 55 (COWAT) 3
A3 BT S RO ™ (TGRS ) » —
A 125 LR B 5T R, 352 5 7
[ 6 ~ 8 mg/ (kg-d) | R AKHI L[ 3 ~ 4 mg/ (kg-d) Mk
JeV R Y 24 G, WAL AR BN A& V4 )y Y
RASEAA (57.6% vs. 63.1%, P=0.66) . XM, 575
F LA H, AR 4 B R HES I (P=0.047) &
22 BE T (P=0.021) J5 THI A\ 25 0%, i v 77 40
AL AT 43 0 28 B A I AR i ] 22 ™ (MK E
W) o BLAh, Sy —IETHETE . BEDL . FFBR TN
A 43 (43 52 W JE VD B B 256 9T 1 AR U BB
(4F#8 15~ 47 %), S5 R B 20 47% 1 BN J0 B
i3, FERINIERIFERZ GEreT) | ELMK
B o (FEE D)) KB T WM N, HS585EME
I (5300 mg) ™ (MFAEHE) o BT, A IE
i A B s JE VD e A N T g HL AT SN R,
RS 43T B8 41 78 55 v 7] 1) e & U0 Je T BB T A
HITNBE, BT LATE R F e JE VD ity i A U s e R
I, MyAYT R T 300 mg/d B, FF R FENA
ifie & kAR

W JE VO e AE 25 PRAILH b T )8 Y 2 B M 5-HT
IKF-, T RE XTI 45 A A DG B B — e W e AE
o SR, B FA DGR 5 2R IR T /INEAR A 5T,
BARIEYE R AT PR . — T4 102 151 KUK 175 Jak e
3B RCT Bon, MEJE VDR NG T 5 2t 5
HHEE, FEI7 5% (P=0.88) M Z&f#*R (P=0.77) J7 11 JC
Giitet 22 2 (MGAEdE ) o —IIF bR & B 9%
YHA 10 G RURE R IR R RS- AR I AR 3, e e JE b
WA IATT 4 ~ 8 Ji (B K5 & 300 mg/d) , BURHAD
AR £ 5 DU R A AR £ 3R (HAM-D) P43 (P<
0.001) FlIlf R SR ED G 2t 7 3R (CGI-D) P4 (P<
0.001) 34 & F FRAL"™ (MRS ) o 55 — AT HEME: |
FFlchr2s B IoxT BZH BFoE a8 A 62 191 RURF 1 Ja i
R, 455 B JE VP REIR AT 8 ~ 48 J& J5
FE R AMARAER A ok 3% (P<0.05) , {H Hy Tk = X 18
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H, HA 32% B & HIEGmIRu 2y, Hat
TV AR (MG ) o« X T30 B & A%
Sh Bl — 0 1 BRI SE N A 23 19145 51 il e
s B MEVR PR O AR A, IO 1 B (4.3%, 1/23)
DR 7™ S RS o R RS I (R AR ) i 5= 24
(MBS ) o TFHE A ST M2, A BT R
W JE VD e T RE I A Tk o 4 R A BORS A R
2 191 ey bk R A 8 3 el e JE VD e s o B/
e BEAE L ORER . VEME, S E LS O SR M E
AR, 2GRk B E™ (VGRIEYE) o eAh, #F9E &
B, AR (39.3%) KB FE (44.2%) HBIR RAE WL AR
B h T E AR (BB 10.8% ~ 20.6%;
fEE . 16.6%) ™, S IEIIE, B S £ A 0 i)
EEHE WIRKREHZ —, WL, T LR EL,
X 175 2 W ik sORS P i >t v RIS 7 2% L 9
TR B, TELE MR JE VDTG 7 2 R Hh N s ks
CVHERRZS W, LR AT SRR 5 T T

FIA RN BEIE S 456G . FDA e v
i 158 IH 5 B 7% MR O B 4 4 R Ry 3% ~ 4%
— TGN 4 T RCT A9 181 7 B $2 7, 1 JE Vb i
BIT 3 ARG AERN G, BT oA, A
1.4% (9/626) BE WG AR T L5 6", &5 LA,
L2 IR R R VPR = 6 1~ H A B 45 A F % s sk [H]
Bf e FHFCMEER . A BRI B RS, R A B A A A
AIRERG " o 1 S VD e AN S B A Sl R A
S, (TR 2, B UUR B I 70 R TR A A2
FRpR A, WATEAT W PR H R

7 RBE

1IN EA

CEA PR RS, weJE YRR 16T H H A B
WG PR A, Xt TRtk R A it & AR (4
TIPE 98 EL-FFR2E R AT . WUREZE R AE L et AR ) 2
I3 W9 4% 4 1F (SeLECTS. JME. Doose % & 1iF .
JAE. LGS, IESS., DS) {55, Al {fi FHMk JE Vb RifyT o
BRPUBUN & AEME RSN, HARC I T PD W3R
7, FLAERERE Bk g R iRy T i . SR
WM, FBATEIRIRIT AR B = 2 TR e S . ok
ATt B BT 22 i KT I PRI 5 3 il PR 52 e 48
55, DARESLAL A me JE V0 e A ZFBeis I R FH o

FIBHRFE A RS TR s R . AL ZIH
o0 B PR TE T 52 28 G0 SR W 5 4 AL I DI S 2R HE S, DA%
B PR R I HEA T2 7 B3R, (R H A A AN Ak 2 T Y
SRANLIHR T o ARG IR SE B, BEUMRG MO 8 0 HAAR 1 |
AMRZE S S BRASR , ML R PR A T BRI . AR
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T A2, B RO A SR S B I, IRTC I PR IE
It R E I REARAF U AR T R5CR

FELBR ST HEAE S FELRLLERS
(FEUEIRPFEHEY, 2SR )

PR I | AT ORI | W R A, RIS L A RS
L7 EEA RN LS RSN = (TN e N s TR EY RN B N 7
e Al TR ESE BE AR K REA T RS

S ik
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Risk factors for status epilepticus: a systematic review and meta-analysis
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[ Abstract] Objective  To systematically evaluate the risk factors associated with the incidence of status
epilepticus and provide evidence-based medical evidence for early identification and prevention. Methods  Systematic
searches were performed in databases including PubMed, Embase, Web of Science, Cochrane Library, CNKI, WanFang,
VIP, and CBM for studies investigating risk factors for status epilepticus. The search covered the period from database
inception to December 2025. Two researchers independently performed literature screening, data extraction, and quality
assessment. Meta-analysis was performed using RevMan 5.4 and Stata 18.0 software. Results A total of 10 articles were
ultimately included (8 case-control studies and 2 cohort studies). The meta-analysis results indicated that a history of
epilepsy [OR= 7.64, 95%CI (3.44, 17.00), P<0.000 01], poor medication adherence [OR=3.74, 95%CI(2.52,5.56), P<0.000 01],
cerebrovascular disease [OR=6.01, 95%CI(3.60, 10.03), P<0.000 01], central nervous system infection [OR=4.60,
95%CI(2.58, 8.19), P<0.000 01], craniocerebral injury [OR=2.57, 95%CI(1.19, 5.55), P=0.02], abnormal background
electroencephalogram activity [OR=2.98, 95%CI(1.90, 4.66), P<0.000 01], and neuroimaging (MRI) abnormalities
[OR=1.98, 95%CI(1.39,2.83), P=0.000 2] were potential risk factors for status epilepticus. Conclusion History of
epilepsy, poor medication adherence, cerebrovascular disease, central nervous system infection, craniocerebral injury,

abnormal background electroencephalogram activity, and abnormal neuroimaging findings may be risk factors for the
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onset of status epilepticus. Therefore, early identification of and intervention based on these risk factors are crucial for

preventing status epilepticus.

[ Key words] Status epilepticus; Risk factors; Case-control study; Cohort study; Meta-analysis
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Levetiracetam monotherapy for new-onset epilepsy in middle-aged and elderly patients:
a meta-analysis

SHEN Yijian, SHI Qingxiao
Department of Neurology, Jinjiang Municipal Hospital (Shanghai Sixth People’s Hospital Fujian), Jinjiang 362200, China
Corresponding author: SHEN Yijian, Email: 348059904@qq.com

[ Abstract] Objective To evaluate the efficacy and safety of levetiracetam (LEV) monotherapy for new-onset
epilepsy in middle-aged and elderly patients (aged =40 years). Methods = PubMed, Embase, Cochrane Library, CNKI,
and Wanfang were searched through December 31, 2025 for RCTs comparing LEV versus other antiseizure medcations
(ASMs) monotherapy in patients aged =40 years. Cochrane RoB 2.0 and random-effects models (DerSimonian-Laird)
were used to assess bias and pool risk ratios (RR). Results A total of 9 randomized controlled trials (RCTs) were
enrolled, involving 1 152 participants (575 in the LEV group and 577 in the control group). The participants were aged
40-95 years with a follow-up duration of 6-58 months. The control medications included oxcarbazepine (OXC, 4 trials),
carbamazepine (CBZ, 3 trials), and controlled-release carbamazepine (CR-CBZ, 2 trials). Pooled overall response rate
analysis across all 9 trials demonstrated superior efficacy in the LEV group compared with the control group [relative risk
(RR) = 1.192, 95% confidence interval (CI) (1.131, 1.257), Z=6.57, P<0.001, I’=0.0%]. Subgroup analyses yielded consistent
results: LEV vs. OXC (4 trials, RR=1.185, 95%CI (1.093, 1.285), I’=0.0%) and LEV vs. CBZ/CR-CBZ (5 trials, RR=1.209,
95%CI (1.111, 1.316), ’=27.9%). The 12-month seizure-free rate was assessed in 5 trials with 845 subjects, showing a
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significantly higher rate in the LEV group [RR=1.130, 95%CI (1.023, 1.248), P=0.016, IZ=2.5%]. The adverse event rate,
analyzed based on 5 trials enrolling 803 patients, was markedly lower in the LEV group [RR=0.586, 95%CI (0.388, 0.887),

P=0.011, I’=45.4%)]. Sensitivity analyses by sequential exclusion of individual studies confirmed stable pooled outcomes.

Conclusion

LEV monotherapy shows better efficacy and fewer adverse events than traditional ASMs in middle-aged

and elderly patients with new-onset epilepsy. Confirmatory international multicenter RCT's are needed.

(Key words] Levetiracetam; Middle-aged and elderly; New-onset epilepsy; Monotherapy; Antiseizure medications;
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WALk EHE KKK, AP A 9
RCT (n=1152) . fikifife W 1",
2.2 PNHFRERIFLE

PNAMFIE FEASFRAE WL 1. 9 1T RCT g8 A

1152 {7l 58 3% (LEV 41 575 {5, X} B4H 577 ) , 4F
W 40~ 95 %, T 6~ 5841 H . XFHEZY N

OXC (4 3) . CBZ(3 i) #1 CR-CBZ (2 %) ., LEV
H 3 500 ~ 2 500 mg, 2 EUif 5% R HZ A0 E 2
Hbrmr %
2.3 REFXBEEDN

Cochrane RoB 2.0 TFAl 45 - . 3 2. Werhahn
2015"" HXUE RCT, 454 B 24 R IR XU CRE AR XL
) ;5 Consoli 2012 A IFTHbR2E RCT, 15 1 il 4
B A UCFHIL” 5 Pohlmann-Eden 2016 N5 W
o HT, BEHLAL ARSI R 2 4 EVE R <A Le 4l
5 6 Wi 3¢ RCT™™ 43 e FRpk Fi iR AT, Bt bl
TRYERETE Ry AR |, IR RS R A
BRI
2.4 Meta HHEER
241 EBZE. EAME AMRGE— “BAEK
R OESH s SRR BAA R, VIR &R
O D = 50% A AR HES ZEM AR — 3.
Pohlmann-Eden 2016"" D} “JAYTIR A4 (retention
rate) T LR R, C 7 BUBAE 43 BT HERR 56
E. FEULRE, “RITIRERT 5 “GreR”
FEME &S FAFTEAR 225 . A RCRAU & & VBB
WD = 50% MR L, JRARE R TR R bR A
I7 O B R AR AE T 5% 45 oA RE A R e IR A I R 43
BE25 90 L], 254 O 17 305 25 it 32 1 ——
v BRE R BN 87 O T 2y, MR A
PR o B, R RE NIRRT 2 R A
L, AWH PR A FORXE LEV (W4 SRR

http://www.journalep.com

Journal of Epilepsy, Sept. 2026, Vol. 12, No.5

Records identified through database
searching (n=295) PubMed (n=86) ,
Embase (n=72) , Cochrane (n=38),
CNKI (n=64) , Wanfang (n=35)

Records after duplicates removed
(n=222)

Records screened by title/abstract
(n=222)

Full-text articles assessed for
eligibility (n=48)

—>| Records excluded (n=174)

Studies included in qualitative and
quantitative synthesis (n=9 RCTs,
LEV n=575, Ctrl n=577)

—>| Full-text excluded (#=39)

Full-text articles excluded (n=39) :
« Not RCT (n=12)
« No comparison group (n=8)
« Age<40 (n=5)
« Data incomplete (n=9)
« Duplicate/overlap (n=5)

[13] b ke \EE soe T
El1 PRISMA 2020 SC#kfsk e

R B RARCR” BNl BEAE
— B AL T LEV 7RSS RO bn L B A X
oo KT, FRATE GRS HERR T
Pohlmann-Eden 2016"", PATEAL H X = E4EB A%
Wiy (U 2.5 7).

9 il RCT (n=1 152) ¥4t T RA KR (K 2) .

FEHLAN, meta 34T 278 LEV 418 %R = T X R
ZH[ RR=1.192, 95%CI ( 1.131, 1.257) , Z=6.57, P<
0.001], JCRFME[I=0.0%, P (Q)=0.457].
242 LA . BXEBEHHE  LEV vs. OXC
WF4H (4 Wi RCT, n=336) : RR=1.185[95%CI ( 1.093,
1.285) , Z=4.13, P<0.001; I'=0.0%, P (Q) =0.539],
USRS A5 R — 2

LEV vs. CBZ/CR-CBZ .41 (5 5i RCT, n=816) ,
[RR=1.209, 95%CI (1.111, 1.316) , Z=4.40, P<0.001;
I'=27.9%, P(Q)=0.234], S P&, PEILE 3.

iP5, OXC 1 CBZ £ H TPk L /ER
RIT, M2 A 50RO T4 T B R 2R AR
(generalized tonic-clonic seizure, GTCS) HJXJ i 24
BARIX TG R B b IF A W, LR Z BT
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TR 2 & 202649 H 551245 55 53 «403 .
1 MANFRHERIFE

5T (FFE0y) FEZ Wit WY (%) LEV(n) X (n)  XfHRZ BT FAESEAY
X4 2016 i RCT 45~75 40 39 OXC 1347H  GTCS
FEHL 2018 i RCT 53~83 55 55 OXC 6~ H GTCS
XKL 2020 EHE| RCT 45~75 40 40 0XC 1217 GTCS
BHE 2021 i RCT 44~81 34 33 0XC 24 a1
B 3CH 2018 s RCT 41~76 50 50 CBZ 61 H GTCS
IhEH 2017 i RCT 40~80 30 30 CBZ 61 H RE
Consoli 2012 FRH JFHRCT =40 52 54 CBZ 54 N
Werhahn 2015 /% /% BUERCT  60~95 122 121 CR-CBZ 584 JarktE
Pohlmann-Eden 2016 £ [H RCTW4H =60 152 155 CR-CBZ/VPA-ERZ* 52 Ba

F: GTCS=4Tik HMZE & 1F; OXC=HFKVEF; CBZ=KLWF; CR-CBZ=¥#BFKLPiF-, *=Pohlmann-Eden 2016 N KOMETH5% 4
(=60%) WA, &P FEITX T4 : CR-CBZIEA (LEV 1044 vs. CR-CBZ 103{]) fIVPA-ERIE4 (LEV 48] vs. VPA-ER
52051) o AHFFTHGE LA I A (LEVEE 1524, X Bt 1554)) , X AR Z54R1: 4" CR-CBZ/VPA-ER" . WAL A HiZ 58 I A "LEV vs
CBZ/CR-CBZ"JZ, R Xt B4l Hr5261] (33.5% ) S2Prfli FHVPA-ER (RN BR4N) Ti-IECBZ2E 254

R2 N RCT REFREEEM ( Cochrane RoB 2.0 )

Wz REHILAL I 25 T35 BRI 455 ik PR YT
XA 2016 EEEiE Ly TR TR TR TR A LEHTL
47 2018 L AR AR AR AR L
XK 2020 AL RS RS RS RS A L
B 2021 L RS RS RS RS AL
B 3CZR 2018 AU RS RS RS RS A LT
FhEEFR 2017 AL RRIXUBG: RRIXUBG: TRRXUBS: ARRIALS: AL
Consoli 2012 AR A LR TR TR TR A LEHTL
Werhahn 2015 9E 4 AR AR AR AR AR
Pohlmann-Eden 2016 A LR TR AU TR AU TR A LRI LRI

CBZ 1l OXC # #H T4 GTCS) , {H/™ 4% 1fii 5 I
Ak GTCS —ZHEFEMZS . Mk, LEV vs. OXC/CBZ
FE GTCS AHEH AT LA 2 S 0 A IR
243 12AMAREAEFER 5 RCT (n=845) Rl T
12 H I KRAVEZR (B 4) o LEV 44T X 4 [RR=
1.130, 95%CI (1.023, 1.248) , Z=2.41, P=0.016; I'=
2.5%, P (Q)=0.392], JCH k.,
244 FRRBEEAFE 510 RCT (n=803) #4451
AR EE (F5) o LEV 2N KON RAK T X
fHZH[ RR=0.586, 95%CI ( 0.388, 0.887), Z=-2.53, P=
0.011; I'=45.4% (P (Q)=0.118) .

X} &2 (OXC 1 CBZ) My F EEA K WA 7
% | RN ILAE (OXC, &A% 10% ~ 15%, Z4FHE
AT 5 R A TR L) AP g0 (CBZ, #9m
EREIBAT ) o LEV AR RN REGZ, A
U5 . Hi—, LEV A& it CYP2C9/2C19/3A4 45

JF 2GR, 3 A B K T, NS e
il HeAth 25 AR, 25 9 A B AR L RUBS: R R AIG, X
A ZERNEFRERER", L,
LEV #[n] SV2A T JE4MiE i (CBZ/OXC #LA5) , i
B 1 EE AR AE DG AR E | SR TR TSR R
RBo H=, LEV NS5 AL, AEAE CBZ
OXC MY BB W KBS (B2 | Stevens-Johnson Z5 6
i), U Wi HU, LEV X8RS i 52 i
AT CYP i S50 CBZ, KMl F X 4E 3
B AR RN R ILA RS I F e T
LEV e B4R Z 2B IR P i 8.

245 ZRICE ZHFEZELRN meta M4 HR
ICEILER 3, LEV 78 = A4S Rh B TRy . B
BRI 19% (RR=1.192) , 12 ™ H TR EFE
29 13% (RR=1.130) , A RN RFEALL 41% (RR=
0.586) . A BRI I'=0.0%, 45 Eafi,
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Study LEV crl RR (95% CI) Weight
Deng2016 37/40  29/39 124 (1.01,1.53) 6.6% :407
Cheng2018 54/55  48/55  1.12(1.01, 1.25) 24.0% w+
‘
Liu2020 37/40  29/40  1.28 (1.03,1.57) 6.2% : ———————
Lu02021 32/34  24/33  1.29(1.03,1.62) 5.4% ‘ ®
Chen2018 49/50  43/50  1.14(1.01,1.28) 19.6% : ®)
‘
Sun2017 29/30  21/30  1.38 (1.08, 1.76) 4.6% ‘ °
Consoli2012 49/52  46/54  1.11(0.97,1.26) 16.3% : o
Werhahn2015 75/122  55/121  1.35(1.06, 1.72) 4.8% ‘ °
!
Pohlmann, Eden2016  121/152  95/155  1.30 (1.12, 1.51) 12.5% ‘ 1o}
Pooled (Random Effects) 1.1922(1.1312,1.2565) 100.0% i ‘
P=0%, Q=7.76, df=8, P(Q)=0.4569, P(Z)=0 i o ig v 8§§/CR_CBZ
05 10 15 2.0 25

Risk Ratio (95% CI)

2 RBEYWEZMAE (9T RCT, LEV vs. Hfth ASMs, BEHIIREE )

LEV vs OXC

|

e Deng 2016 1.24 (1.01, 1.53) 15.6%

|

@ Cheng 2018 112 (101, 1.25) 56.8%

|

R Liu 2020 1.28 (1.03, 1.57) 14.7%

1

e Luo 2021 1.29 (1.03, 1.62) 12.9%

|

; Subtotal (I*=0.0%) 1.185 3 (1.093 4, 1.285 0)

|

|

! LEV vs CBZ/CR, CBZ

|

—@ Chen 2018 1.14 (1.01, 1.28) 29.9%

|

3 o Sun 2017 1.38 (1.08, 1.76) 10.4%

1

Ne) Consoli 2012 1.11 (0.97, 1.26) 26.8%

1

| ) Werhahn 2015 135 (1.06, 1.72) 10.6%

|

i O Pohlmann, Eden 2016 1.30 (1.12, 1.51) 22.4%

|

3 Subtotal (I=27.9%) 1.209 3 (1.1111,1.316 1)

|

. @ Overall (I’=0.0%) 1.192 2 (1.131 2, 1.256 5)

1 2 3 4 5 6
Risk Ratio (95% Cl)

3 RARELASH: BNRGMERSE (BEVIBEZE )

2.5 RS

K HZE—HEBR T (leave-one-out) FE4T 85U NE 73
Mro B—HERR 9 WA B —I)5, 5IF RRIE
Bl R 1178 ~ 1.214, T A LR Y A B G52 L
(P<0.001) , I' JLFE K 0.0% ~ 7.7%, $&/8 FELEBAN
ZATAT RIS, S5 RS

AL, HEBRLL “PREER” B AR 1
Pohlmann-Eden 2016 5 : |4y 8 Wifff 55 & Jf RR=
1.178[95%CI ( 1.114, 1.246) ], I'=0.0%, %% J7 If]
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HE0r ot e —20. HEBR A KU 32 = 1Y 6 T
1 SC/NFEAR RCT &« % 4 3 WA 58 ( Werhahn
2015, Pohlmann-Eden 2016. Consoli 2012) *" & 3f
RR=1.242[ 95%CI (1.092, 1.414) , I'=0.0%], LEV {I:
PR i S IUUBAE T A R — 8, RS
2.6 ZREE

U1 (18] 6) B 43 A FEAKTFR, A L B B A
PR HTAARFIEAL 9 T, K g DA, f#is
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Study LEV Ctrl RR (95% CI) Weight
I
|
Deng2016 19/40 14/39  1.32(0.78,2.25) 3.5% | o
|
I
I
Cheng2018 30/55 19/55  1.58 (1.02, 2.44) 5.1% ‘ °
|
I
Consoli2012 49/52 46/54  1.11(0.97, 1.26) 53.4% O
I
|
Werhahn2015 52/122  40/121  1.29(0.93,1.79) 9.1% ‘ °
I
I
Pohlmann, Eden2016 ~ 94/152  92/155  1.04 (0.87, 1.25) 28.9% b
|
I
I
Pooled (Random Effects) 1.129 8 (1.023 1, 1.247 7) 100% ’
I
PP=2.5%, Q=4.10, df=4, P(Q)=0.392 5, P(Z)=0.015 9 i == LEV'vs OXC
=2:5%, Q=4.10, df=4, P(Q)=0.392 5, P(Z)=0. i LEV vs CBZ/CR-CBZ
05 1.0 15 20 25
Risk Ratio (95% Cl)
4 RAAXTEEEREZRWE (53 RCT, n=845)
Study LEV Ctrl RR (95% Cl) Weight
I
Liu2020 1/40 8/40 0.12 (0.02, 0.95) 3.8% ‘
I
|
Luo02021 6/34 5/33 1.16 (0.39, 3.45) 11.2% ‘ °
I
I
Consoli2012 17/52  21/54 0.84 (0.50, 1.41) 27.7% o ‘
|
I
Werhahn2015 21/122  39/121 0.53 (0.33, 0.85) 299% —@ |
I
I
|
Pohlmann, Eden2016 ~ 17/152  41/155 0.42 (0.25,0.71) 27.4% —@ !
|
i
Pooled (Random Effects) 0.586 2 (0.387 6, 0.886 5) 100% ’ !
! == LEV vs OXC
I
P=45.4%, Q=7.32, df=4, P(Q)=0.119 8, P(Z)=0.011 4 !

LEV vs CBZ/CR-CBZ

05 10 15

20

25 3.0 35
Risk Ratio (95% CI)
5 ARRM%EZRHFMKE (5T RCT, FENZIRER )
K3 Meta DHEELER/ILE
45 SR fE bR FFEEL (k) SIEL (n) A IFRR 95%CI (%) P(Q) P(Z)
RARCE (5381 9 1152 1.192 1.131, 1.257 0.0 0.457 <0.001
W4 : LEV vs OXC 4 336 1.185 1.093, 1.285 0.0 0.539 <0.001
W4 : LEV vs CBZ/CR-CBZ 5 816 1.209 1.111, 1.316 27.9 0.234 <0.001
24 A T RAER 5 845 1.130 1.023, 1.248 2.5 0.392 0.016
AR AR 5 803 0.586 0.388, 0.887 454 0.118 0.011
He k=G F=50%NESHME; P(Q) MRRMERIPE; P (Z2) NE IR P
PG 3 it
9 TMFFT A 7 WK FH A E R R, AN 2 Ok A
K (Werhahn 2015, Consoli 2012) ™™, Hb [X & B ABFFEICE T 9T RCT 3k 1 152 il vh 4 5

SEHP TR R AT . H NI RAE 5T P 45 2R & 3= KRB A IR, L T LEV IR 2 5 &5
fis )5, o SCSCHRAE [ PR R e PR H 1R 26 78 55 %R ASMs (OXC. CBZ. CR-CBZ) WJr#k 544k, F*
HBR. AN, 7 T EAE IS R oL ANEEAS, 4 BRI LEV WA ZCRIL T X 25 (RR=1.192) ,

R R E S A G 1 e TR 2 ORI

SN E (I=0.0%) , 45 R EFald; 12 DA
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or Pooled RR=1.192
0.025 |
0.050 |
0.075 |
0.100 |
0.125 |
0.150 |

0175 |

Standard Error of log (RR)

8x107' 9x10°" 10°
Risk Ratio (log scale )

Be BAMERLRFFETMHFEFIE (k=9 RCT)

RAVEZ LEV 5 (RR=1.130) ; A~ % LEV 1i§
TFXHE 25 (RR=0.586) -

55 9T 19 HE %8 . Werhahn 2015™ (STEP-
ONE) J& 4N AT 5 2 o i e s 1 RCT, WH
Bit, TITA =260 % E4H LW EE (n=
243) , 5T FF LEV BRI H . Pohlmann-Eden
2016" (KOMET Z4E T 4H ) 44 A =60 % H & 307
Bil, LA 52 EIAYFORER RN 2455, LEV iz KUK
ik F CR-CBZ, 7E KM 3z ¥ LA % . SANAD
I0AFF5E ™ 2 BIAEFr2 W R ko (L4 LEV 5
Prv = | e JE VDR ) R4 /AN BE 43 2SN (L
B LEV SHIGEREN) HHESE T LEV B —ZHufir

ILAE ZAE00E TAEAL R G2k $5 1, B4F
TR 1) ASMs JE PR TR R B OCTE 25 W AH AR L A
SN Az 4, LEV PRI R G 24508 30 1 F R il
FACRYN e RER S e

KF WA ARV : A meta 5347
I 9 Wi RCT & FBF[H] A 2012—2021 4F, Hirf
WA R AR T 5 LT, HERARE: OLEV
T 1999 43k FDA bl b ii™, HAe AR RN .24
VAT AT v R RCT E B AE T 7E 2000—2016 4F
JF J& (40 Werhahn 2015, Pohlmann-Eden 2016"" "
Bz 9 RS 5 @ 0 5 4Rk, gt
S FLOFE [ AT FUPE I, PH T EUBR 5B —1T ASMs™ ™
B TR A NG, i LEV 72 ZB4E M2 R
45 e G R R R 1t T B RO L
AR FR SRS B BTk R, (HEF ST E AR &
TR PR 2GR Y7 1) RCT Bk @ o [ E 400
HLZl RCT [T & R 7E 2015—2021 4R [R] . 4540
NI 58 A AR B A A, (H AU A 43 B I S 45 SR AR
5, H LEV 23N ) SRk AR BT ] A2

X T OXC/CBZ JHH T GTCS X} 18 25 ) 5 111 fit
BE: OXC il CBZ [ == 23 h ik Ry i oM & A, i
A meta 43 B o 2 AT 5T 6 L H T GTCS 19 X Jif
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2y, TR IRSE B IEA D W — L HAE LR Y7
1, CBZ Fil OXC 8% FH T GTCS——1H ™ 4% 11
7 Itk GTCS M—4dfet# 2. ImIK I GTCS —
254 FE N R (VPA) B LEV, [HIt, LEV vs.
OXC/CBZ 1t GTCS A H By 7 R L e 235 3 1 v 4E
fif# 2 : LEV BT RLUL 4 rT iEFE 43T OXC/CBZ *f
GTCS MEAIF AR, MHEE 2B LEV A 5 1Y
AN 7R

ARWFIE R EE R R @ 99 A 7 30 H SC
RCT"™™ ¥4y Bl /NEEARTIF 5T, 3 T i 1 18 AN
i, Il K s @ 9 T sE shA 7 ik H o E
KB, b DX BEAE T, W] RE A AE b XM R R AR A
@ BT “BARCR” € UA5ELS—, Pohlmann-
Eden 2016"" R 1" B8 R B AR A RUR", B UK
PO HERR G 458 A S, (HE I B A& 5
P @124 A RRVERUM AR =124 H 1
S5IWAFSY (n=845) , HEBR T R TIA 2 12 4> H Bk
5%, (HAHFFE s 19T R AR " ST BEAN 5 4 —
#H; @ BAEIE AL LISES LEV SHAM I fE
5 25K 25 B A2 3% B B K I B2 i 3 © Consoli
2012" WA H SRR E (=40 %), SHAMMFSE
M NHEAR FT 22 55 2 v s 300 1) 24 ) 01 ) 5 s 3
A2 3] 71" Pohlmann-Eden 2016 14 %} B8 2H
& CR-CBZ 5 VPA-ER JiRA ANHF, Hf VPA-ER
i 33.5%, fEJI A “LEV vs CBZ/CR-CBZ” .44}
Mt il BES | A —E Y 259 5 ik .

4 it

AR R W], LEV B2 vh A5 AU 1Y
BARCE (RR=1.192, 9 i RCT, n=1 152, I'=0.0%)
124 H A& VER (RR=1.130, 53 RCT, n=845)
T8t ASMs, A R H AR (RR=0.586, 5 Jil
RCT, n=803) ., LEV N2 CYP BH{Cilt. 2540 EAE
FHZD | JCAR AR it i 055 B P08 SO g KU, X5 9
2 T i 11 v AT B R U R R (AR e
M2 T % . (HELA BF 95 2 b B s epols (7/9
), HEaas R A, d5ieiw st Xt =65 %
EAE B EPRZ Tl RCT 80

FIRE IR AR A e
EE TR T — AT DR AE 18 SCH I | 45
5 SCEAE, BRSSO T T A T
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Pharmacological mechanisms and clinical research progress of cenobamate

ZHANG Juntao" 2, WAN Lijun"?, LIU Xuewu"?

1. Department of Neurology, Shandong Provincial Hospital Affiliated to Shandong First Medical University, Jinan 250022, China
2. Epilepsy Research Institute of Shandong University, Jinan 250022, China

Corresponding author: LIU Xuewu, Email: snlxw1966@163.com

[ Abstract] Cenobamate is a new antiseizure medication used in recent years for adult drug-resistant focal epilepsy.
Its pharmacological effects have two main features: on the one hand, it can regulate voltage-gated sodium channels,
thereby reducing abnormal neuronal excitability; on the other hand, it can act as a positive allosteric modulator of y-
aminobutyric acid-A (GABA-A) receptors and enhance inhibitory neurotransmission. Several existing studies have shown
that cenobamate can reduce the frequency of focal seizures and has certain advantages in improving seizure freedom rates.
Its common adverse reactions are mainly central nervous system symptoms. At present, the clearest clinical position of
cenobamate is still its use in adult drug-resistant focal epilepsy. Its application in children, generalized epilepsy, and special
epilepsy syndromes still needs more evidence to support it. This article reviews the pharmacological mechanisms,
pharmacokinetics, clinical efficacy, safety, and clinical position of cenobamate, with the aim of providing a reference for its

standardized clinical use.

[ Key words] Cenobamate; Drug-resistant epilepsy; Focal epilepsy; Anti-seizure medication; Pharmacological
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BRI B SRS SRS & RS A R

ETHE, FHRA

LIRS R R 25 k2% (K7 410208)
2. WA S N GBI 4 Rk BE) S0 o0 (K7 410007)

[FEE] W5 R BE 2 sl B (attention—deﬁcit/hyperactivity disorder, ADHD) 7& JLB} A B o 5 8 =
St BRI 2 LT ADHD IR AT 13% ~ 70%. Fid 3t ADHD ff & 2 i I M Bet i, MR R i
J i SR YT O 4 SR AL Sl R DU B 40 o O 3R G5 b B L R HIL A E R, R SR R 20182026 4
PubMed, Web of Science, CNKI &5 454 7 (4 12 S e I PR S5 60 7T . 45 R s, AL E 28 £ 00, W K
Z i T RGeS | SLRIE AL T BRI K L BN EE A S I RE M 4 R L A ST 5 AL DB AR, U&TEHE-E%-%L
F Al N SR 1A D) il B A 55 22 T B UM RV, e R BT M 28 D 25 4T - RS I IR . AR 2k A 2 4 i
W B ADHD A9 &L TRIT RIE SRR, BRI RS YT . BB T 1 R S S i o e it fﬁm
2%,
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Recent advances in research on the pathogenesis of co-occurring epilepsy and
attention-deficit/hyperactivity disorder
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[ Abstract] Epilepsy and attention-deficit/hyperactivity disorder (ADHD) are highly comorbid in the pediatric
population, with a comorbidity rate of ADHD among children with epilepsy ranging from 13% to 70% worldwide. The co-
occurrence of epilepsy and ADHD can significantly exacerbate cognitive impairment, reduce quality of life and treatment
adherence, and impose a heavy burden on families and society. To systematically review advances in the pathogenesis of
this co-morbidity, this study searched high-quality clinical and basic research articles published between 2018 to 2026 in
databases such as PubMed, Web of Science, and CNKI. The results indicate that the mechanisms underlying this
comorbidity are complex and multifaceted, involving imbalances in neurotransmitter systems, shared genetic
susceptibility factors, abnormalities in brain structure and functional networks, neuroinflammation and oxidative stress
processes, as well as the synergistic interaction of multiple pathways such as the hypothalamic-pituitary-adrenal axis and
mitochondrial dysfunction, ultimately leading to the disruption of the excitatory-inhibitory homeostasis of the central
nervous system. This review integrates the pathogenesis, treatment strategies, and research controversies surrounding the
co-occurrence of epilepsy and ADHD from multiple perspectives, aiming to provide a theoretical framework for precision

diagnosis and treatment, early intervention, and future basic research.

[ Key words] Epilepsy; Attention-Deficit/Hyperactivity Disorder; Comorbidity; Pathogenesis; Neurotransmitters;

Genetics; Neuroimaging
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JLEM S Rt L B R, HE R BoeR,
SRR LB AR B R A 0.9%, Hirh 13% ~
70% R LRI 4G4 ADHD i2WiksifE"™ . Wi
L8 ADHD A ALEI 5 2%, W Masits . Ay
2 WSS | M JAE MR BT 2 R L AR,
F SR P2 7= A oo BRAIL T T e AL 455 i 42388 Tl R 40
EHEZ BN y-2 4T 2 (gamma-aminobutyric
acid, GABA) [ M7 | 1 25 58 i 38 {8 (4 i 98 SR E 1A
“F-a (tumor necrosis factor-alpha, TNF-a) 5% 1AM
SERVERN 255 15, — 3 DM RIAVE s A B0 h A b
2o 25 Lt - IR S O BEIR ™ 7 AL A o ik
— R P, W5 ADHD KU A0 45 K 22 FE R XL
WP fEE S, TR A L2t 5
JEREERE"™ ORI LA D RE
e, i AR T T SR TR, B
JEZ T 5 I A, H o A AR T 4 2
AR AR, W SRR | AR S
A W A R OR B &, BIF AT N B A AR
ADHD (¥ & Jm LTI e T RERAMNIRE . SR,
i PR 8 B 8 LA 3 AL 5 o 2 A e R
Aea i, IR SCR A EAE L i
ok 2440 55 v K A 7R %) AH L W) 45 DG B[R] AT A7
AW . RLERRGEEA T I W E A T
5 ADHD &8 L L B B e i 5 4, B AE
SR PR B Ul K B 1R 3 A R 12 iR e B R B 4
HEELS KR, FF R AHCSERE Y S R S B 2
% TR AR, N [FCR A 5 ADHD WA
Z ] (R e SR AIL I Kl RARHAE AT RE AR AE S bk, A fr
e85 Rt — A I

1 EENYLE: RS R R G2 OMER

TRk o 282388 JoT 22 0 )P A R e b 22 D) L A
WS IEH WA SR . W 5 ADHD 25 1Y
L AR BN R BN 2 U (dopamine, DA) |
GABA., £H'H I # & (norepinephrine, NE) . 5-5%
% (5-hydroxytryptamine, 5-HT) 45 8l pift 28 53 it
B4 5 RS, IS S e PR Hh B P
R0, e mlHE e i .

1.1 ZBREEFELIRRES

ADHD 1 & A= 5 JL A% B Wi 25 #if 28 338 JoT T fig
SE B YIA G, Hoh DA FI NE X T & K2
(prefrontal cortex, PFC) B9 ¥ 45 /E I Ju by & 22
PEC YE H AT T REAH SC AL G X, 25 TAEIE
1, T SRR Kb sl ], H T BE e R AR
DA I NE (R 685" . L4ERF5E4E i, ADHD

e 415

e B R B E 2 PFC WILAS W e R4 80,
FUJ DA I NE {5 S 55" Mg R 2,
ok -B2 )2 DA G O A R 4R B AR
DA {55 A% |2 R DI RE N 45 454 , I 2 ma i
BEHWATIIRE, PR %08 M5 H T AE & ADHD ;&
HA (Chie ) (Y B Z 2 R Wt e, shd
Y B, U AR R ] 3 iU B e R DI ie 3
fiL, JF5 &5 ADHD AHLAAT M HRAE, X — ik 72
55 PFC 1 NE f& i Fehg a5 b

W A R G O SRR B 8 ) 4%
EZI k- K 2 DA R 48, F:30 DA figth&fLid )
AE FIRSEERL, NS 5EEE . 28 LohahiT
J % ADHD R A & A S inE" . A5
R, DA ZRGEXIE T R 20 i p 2800 1) 24 Ay P
BAEZAEN, HIRe 55 n] Re I 55 KA 45 =5
JRCHRL A RE T, BN & VE Y B ™. NE R4t
FEVR T B0 W KT B A 28 I 4 A e 1 T [l A
KHEVER, HIhge s nl it — 52 j 25 S0 i
TSI RE " WATR S K R G R 5T A
i, ADHD S50 2 [0 77 £ 2 22 XU G HK i
A% b ADHD YA W35 T, T ADHD %
SR ) XURS: TN Bl 2 BG4 5 R R i 3
[F] %) o 28368 o B A 2 PN 24 S T BUAH B2 1) g 2L
PEA T JRIF 5, R H ERE N —ZIAYT7 259, il
1L £ B % iz & (dopamine transporter, DAT)
A2 PR ZE 21K (norepinephrine transporter,
NET) , $E 2 fliF B DA il NE B7KF, ik
FH AT R TIRg, S8 ADHD SER™ . TR
BRR, ZI0F57 2 WK F e 7RO 88 rh SR 2
4, H AT Rga o oo iy 2 VAR DI RE XN & A e AL (R] 45
oA, (ARG VIl R AR T, U TERT
il H 2 g M IR TEAE T Y R EE R
W], DA 5 NE RS 7ER1 4 K )2 0 B R R 5 78
¥4 BRI 5 ADHD i i) G 8 ph 28 A= W 2 Bl
T8 2 A 3 28 5% e B J22 () 4 161 8 7 B 28 ) 4%
RRE PR, ERHESI PR I A 5 R T
1.2 yvRETR®RE -FaElE

GABA & XM 22 2R Gt die 2 B Al M 220
[T, FLAZ O A BRAE A BRI po 28 0T 0 B 2y L AR
M 2 Ay -f i (excitation/inhibition, E/1) fa 7% .
GABA Ve 55 BRI 0 A AE A% Lo L], o
H#2 5 ADHD (R RHER ™™ #iR1kE ADHD
BT AETE GABA A A B S IR FRIK T, 1%
AR B T BT I R AT R RCR T R R
BARDAVE S0 T, BES) 75 2 0 i -5 T
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KAE, W E AR R 2R A ST i )
ik, ¥ & IF N ADHD MR 0 AEIR ™ 7, LGI2 3
DR 5 2k T 43281 % GABA fig v i) # 25 70 ) e B 4
AN A 2 B R A, AR i T R 2 4%
S B P 3% 3 A [ st 5 7 R s 22 Bh B RE A T
HFRA™ ;s SLC6AT HENZAE 4T3 GABA Ay % fil
PR R, PRAGZE Ml lE] B GABA A RUHEE, i —
A5 T EE R G S - o S A, 8 R T R R 3
BRI ICER JE 1458 GABA eIl VE &)
YUBUR 259, LA AE 30 VO 3 o I8 55 5 fnh b o e
TR 28 W 45 24t R AR I 25, ATk S
R CE SR P AR A (W G RS RIS
o XL RAEE HE— 2B 4R IR, D -9 i - A i
fit v BE & 9 8 5 ADHD 3t & 8 5 2% B3 Rl

[4, 31]
o

Ak, 5-HT #4125 ADHD i) & i #2
Je A wh s | 4 R R S RE R 1) & AR R &
FECHEAE ™ R W & AT g — 2 E s-
HT REMZTC ., ] 5-HT 28 A L, T2 ZE0
5 ADHD 3/ & A SRR AE™

2 BEERFSSFEMENS

P 5 ADHD 4 5 A7 B 5 (1) 5 i 35t A% 1 )
H 5 L8y AL 5y BSE A, Pt fe R & nl g
B IR 12—

21 BEREZERER

EAER, B & @AM BRI ENA 2
(leucine-rich glioma inactivated 2, LGI2) 3 [H s &
W 3 8 ADHD WS8R S E DY o LGI2 1/ BlitE
kBT RERAERS, FFEEMTES
) GABA RE IR #2800 ™. W U1 i 85 5% R,
LGI2 S W] 75 2 8 W 15 X 4% R AR T B0 9 2l
ARG AR AR LGI2 Bl /N BRH B 25 8] i e 2
M Z P GINE RIEVE TR, RIS B AT
AR G ADHD 17 R % 8™ . b, Zhou 45
FFERW], Med23 B[ 7T 41 F VIR BB IE , Med23
SRR/ NR TR 28 EREIIAE D v
Bl BT SR M T AR IR A2 B 45 $L ) ADHD
bR, 9 Med23 25 %W - ADHD i i Ll
WSS T H 2By LB -

B BB ] R A S R AL AU AL, 5 5 ADHD 7
HEARZ M AL 0 DA S st AL Bl . 200
A FEH 4 R IRAF ST (genome-wide association study,
GWAS) i 5 ADHD 2 8] 77 7F & 3 1% 1% M
K FETREERAR TR, SRk PR
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HH DG J5 PR R[] Bsf 5 SO 28 78 B v R /AT R I Az
B, Hoh 5 00 P A s A e R R R I
SLC6A1 (4 i GABA #:i2 1& GAT-1) ™, SLC6A1/
GAT-1 B B¢ 4 il 4 5 fisk 6] B P GABA 119 Fi- 48 B 5
SLC6A1 7% 5 5 LA W R R M 21 R M AR E
[ BB O, JETEANME . 4> F 2 10 £ A GAT-1 )
it FIA L ENMEE™, Poliquin 2™ Pk— K,
FEE SLC6AL 5 X 7% 5] [A] Bif ) K 5 ADHD
FR, JEAEBE GAT-1 3843 DI RE B AH & 1 7 ik
M. BE GABA ¥z fikah, 24 5L K IQSEC2 1y
B e St 5 B 40 LK LEE R | T T T
B P A, $om Hon] BEIE A3 52 i 28 fh ) R ]
1:2 5% 5 ADHD L L™,
22 EFE-ERSERE-MEZEHEAR

WK 5 ADHD 58 18t AL A 2L A ) 8 A2 4
P, BRI R 2 5L X 20N 1 A SR — PR B
ko ADHD S0 2 B 1 3 A0 1E [a A AR G, R
L O AR S S T B 0 3 DR 2 XU 7 1, R AT
T [R] 1 B0 G X 5 & B R IR, ARG K R )2
Wi AT SO AR FEfERE S BGE R, 21
Jfie 52 AR H: X DRD4 5 DRD5 B2 %A & 5 ADHD %
YIHH & : DRD4 1 7-8 &2 Fl 5-5 &2 5 i B IR )
DRD5 1 148-bp S50 Fk K ] 348 Jinn 260 XURS: , 17T #4543
A B RPN, R T £ R R G O T AE
ADHD %95 o i &0 Hu ™. i T 5 ADHD
Mo R e i SR E S, WL E D28
|58 R AR N SE 7 o NN o 55 | I S S 8
—LIGIIE, DRD4 78 ADHD 7 H M e v 2 $E K
AAEH" . RAE SCNIA 5 DA MK EE M /R
FRTEE i A B, (R 288t IO {5 o T 9 X 0 - T %
AR S WO A e 8 e 1 S A Wy
FE7 Y, IR S 2 4 5 R ) B0 E o — 2 i
PR

FEFEH - B 58 B2, e 5 B R S AR
BT A @R LA O e SR S R 5 ADHD 3t
R A AU o B | MR B AR A R R ]
Yo KM & B A, W& W in ADHD 5950 2%
FIRTRETE™ . Anderson 5™ il i MK S 5 Bl
LERHT R I, R AR AR A AR )L ADHD I
PRS2 2w T R IR B L™ AR
PREE A, B 1 B S B ol AH 5 5 #R 7R & ADHD fY
Mz EfEHEY, PHE A E ST BN, B
VAT 7 20 M ey 1l pH AR T 7.20 1T i & 14
ADHD &R, 7EG REK K E P, LLLED
B3 G 53 495 Ry AR 3 10 T 5 A e e i 495 RO A2 7%
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THPEM T 0 B G B R, 5 54k ADHD 2 W
KA AT AR . Asarnow 25 i 1 ZE AT 4
TEIESE T LA YE R #2405 5 42 ADHD I K12
[P 7Sy e SATS T BT U B i E2oy = N I
TR LA VR M, 53845 B e 3 ) R R XL
Wrs (HERBEN A RRIEA . S rscm A &
S AT T HLATY AT FE R BE 1 BA 3] 55 R SR 4 A 5
HE— 2L W1

3 MEREFIHITRHER

3.1 KREHRE

FEIUN 2 2 ADHD M pf 28 2 52t oih,
A4 A P AN SR B — M X AR FR R ek A8, T 2 S R AR 4
Ji S DR P 1 - i - SR VT [ i R Vg A+ O )
LRGSR o BN OUHOEH SR ) 29
R LA B AR R AR TR AL L I Tz e oA 2 R
A BT X 28 1 R GEVEBRG o — 00 22 rhoC o 491 Xof e
RN, B H U K Bz J2 2240 51 ) 5 1 5
22 4 DX I T[] AR AR () D) RE 4 AR RN B, 27
ST A 5T 2 PR 2P , TR YT AR I SR R
T I R AL RO PN R 0 S5 4 SR A
BESMEY . FTHLERE S AR5 BRI
I R AVRI R 2 P RSN [ R 4R B, X sk
B30 5 R A R RO I R R AETE 25 55 )R
F= T AT AT P I SR R SR R R, SR R i
5

TE ADHD AHICAIR, 254 5245 2% [R) A 5 i 2%
N 8 A5/ IME AT HE A A AR G e A . — IR
MEIE ST 22 AT 7S 45 1, L3 ADHD fEHERM
BT TR 50 4 2 AN B XA A AR R 22 5
SEFY 4 2 09T o~ , ADHD HA 35 5 bk,
AT A3 AR R, O 32 28 22 S5 4 v T HIE 25 -
FIVHT A5 135K B oA g4 P -5 11 33K DG 1) 235 4 TR 5%
Fabr, HASTEIRIE K R & 1% AR K™ . 0
5 ADHD 345 7] G585 by & 3k 0 i AT 4 1 &R
Gt . B -BE T ] i S B AH G 25 1) 454 5 T
- = TRE =8 R ENE N I EEE DR (A E S
FEAEFE b i S g 2 Y OGRS A
3.2 KINEEEERE

1£ ADHD # 5 A T BE i He 4R i 1% (functional
magnetic resonance imaging, fMRI) W57+, i H—
R R AR E R ML F S D RERSS, R ERIA
FE 2 /M 2% (default mode network, DMN) 51T: 45 fH
PRI 4 2 (45 P12 R 10 3% R % . Norman 45 FF
JRIRFEARZEZE /34T 7, ADHD 2Wi5 DMN J

e 417 o

TN T X 2% 22 8] s A S i B Ik 55 S AR O, 14
5 ADHD WY BRIARI X TR & W), TR A
15 AR /N, Cortese 2™ i i 25 4%
M & BL, ADHD #8245 fMRI B 5% 16 4 ik 7K R
IR A A St s RS 2 B 48
ADHD f77E /G 25 DI REHE #2524, (HASRIWFoT it
) e e S ARE I X AR 22 5, FEARRE | S50
J7 R K g BB S T S R B 0 T ) FILELAR
FE A BA 1 B

W Ak, DMN S8 2 Ak iy B2k g 2
— . Li % F LA #HE S MRT PR B, R
PR P RIE DMN NI E S S o B A T
R, FFAR AN R AY 52 PR [A] i DMN 2 42400 sl
Ko GG MBI, TR ZAE BN R 75
S EE 7T T 4 i A A X 4% 1) 3 Bz i S 4
21, R 5 R T BB E— 25 I -5 0 o 4 o
ARG REAFE TR USRI T AT R 56 1Y AR 2
W™, ADHD B)—~E Z 28 W 25 5 1IF J&: DMN
55PN T DR | R T 0 48 S A 55 FH PR I 4% 2
(] DORE A 25 ek 55, B — 3% 2 (B 1E 5 A9 S AR 5 6 &
VR s T D) DL EOR AL (v ) AU Y -
S JZ W24 F k) K DMN 332555 R EERIE . 2490
W5 ADHD iy, — 3 ] ge7EAH [F] iy 42 i 5 v
B A SIS S BN, (HIRIENA A 1
T AL ADHD 9 [R]— BA S 2 8w e it — 25
BE™

4 HbiBXHH

4.1 RERNEENWNEH

WA BETEAE I ARE 5 0 A AR R R
T 52 W AR RT 5 i N SR AR S I, I AR TP
JKE T 44 L T /0N S JoT A0 L, R M 9RE SR BE I F o
(tumor necrosis factor-a, TNF-a) . [ 40 ifi 5 & -6
(interleukin-6, 1L-6) . H 4l 2 /1 % -1B (interleukin-
1B, IL-1B) A2 48 PR+, X SEAiE 48 PR 38 2o R 4%
FARBEHOT R I fill 5 Doy Pk, IR sk 220881,
Zid 5 ADHD W) kA4 & REYIM L, Lt
5y H1 7n , ADHD JL#EAMAE i IL-6 7K F- 3
THiE . TNF-a ZKFBEAK™; B ADHD 7] X 53
1 RAE SRS AE A, b sy SRE 4 518 M 17K
SETFE A ™ ADHD £ B 18 1 48 e Tl i
R PR ZE TSt Ve | ISR VR XU, e =2 i
VERE IR 1) A AE PR S 2 ik — 20 in i b 28 435 49 g
2RI AT, TR A AE S50 1 SRR A . ©
AFFEIESE, [ 0E 5 ph 245 0 W AH B R AL
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s "™

PN SN PR AL R, —H RS
P TeP o o &I M 48 (reactive oxygen species,
ROS) Fl I H HE ] B4 A A 2 M (9 g o L 2R
FIBUFT DNA, R iR i 258 22 Ge i A 2838 o A2 1
TIRE, H159 GABA /M HNHIFE"™ ", Frantseva
N BFFRUESE, ROS I AL A (H,0,) Wl 3%
I/ U M 2l S FRL O, ELHEUE I ROS RES HI] 55
AR AR5 DIRE, [A14%E2 5 M0 AR R R4
42 TERK-FEEX-E LIRS &REIN6E

T Fo i -3 {R -5 L BE (hypothalamic-pituitary-
adrenal, HPA) BAE A% 0o B A% R 48, H g
eV S % VA ¢ . HPA Sl 5 300 0T BE 2 I8
IR 1) AL 2 —, B R (G HEHH )
F IRy FERIIRAS By SRS R Bz S WK S T v
LM, Chang 25" Y25 #E 4347 ik, ADHD JL
B SR R BT K O 0 AR T R X R, BROR A
& HPA ARG M o (EAS T 09 02, W Al % &
HPA il 90, 00 A8 3 0L B BT A
HIYJRE S AR, (BRI HPA Bl M 9238 B30
W RRIE— 2B RIS R v B T K T TR A X
22U AT, S SE I S KW R I, o
B U AR 23 TR | 5 S5 B DX ) sk 2 T A5 0
PEm Tk, PRI E T ) KA R EE AR
KM X T BE, IS5 3k B OCIR  T8 1™ .
5 5 5 252 7 JHCIR S AT A0 P 1 R 1 B X, 51 &
HPA B3 BESKEL, 1M HPA Bl S5 W S i iy e Joi Ji
RS KWW . INE ADHD SEIR, ERUG TR IR,
B7R T 3R A AR B eI

ARRAE R ph 2 T Re s A Q5 5 P AR AR B G
BT, )RR RG] fE 2 A T i 1 Rz
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Pathogenic mechanisms and precision therapy research progress of voltage-gated
sodium channels in hereditary epilepsy
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[ Abstract] Epilepsy is a highly prevalent neurological disorder worldwide. With the widespread application of
genetic testing, the critical role of genetic factors in epilepsy has been increasingly recognized. Mutations in voltage-gated
sodium channels constitute the primary etiology of hereditary epilepsy. Composed of a and B subunits, these channels
exhibit prominent cell-type specificity and developmental temporal dependence in their distribution across the central
nervous system. Sodium channel mutations exert bidirectional pathogenic effects, namely loss of function (LOF) and gain
of function (GOF). LOF mutations induce network disinhibition by impairing the function of GABAergic inhibitory
interneurons, whereas GOF mutations directly amplify the firing of excitatory pyramidal neurons and trigger
hyperexcitability. The combined effects of LOF and GOF determine epileptic phenotypes and drug responsiveness. This
paper systematically reviews the structure, genetic characteristics and bidirectional pathogenic mechanisms of sodium
channels, the phenotypic spectrum of key subtypes (SCN1A, SCN2A, SCN3A, SCN8A, SCN1B), research models, as well as
precision therapeutic strategies. It provides up-to-date research advances for mechanistic investigation and individualized

precision clinical diagnosis and treatment of hereditary epilepsy.

[ Key words] Voltage-gated sodium channel; Hereditary epilepsy; Loss of function; Gain of function; Precision

therapy
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Na,1.9, Hf SCNIA-SCN5A #1 SCNSA-SCN11A %
fi%) 5 4 Fh B 4B S (B1-B4, H SCNIB-SCN4B
e g 5 ) , Ho v SCNIA/Na,1.1, SCN2A/Na,1.2,
SCN3A/Na,1.3, SCN8A/Na,1.6 5 55 Jisi % ¥ % U 4
5K, HFGKHA A AN RSk 5 & RO
38 T R 9 A8 I AR A B — A D) BBk K (loss of
function, LOF) 5 2 £ 3k 15 (gain of function, GOF)
RE, TR 2 IR ) PR R R . BRI F, SCNIA
i) LOF % ZF /& Dravet 5 & 1. ( Dravet syndrome,
DS) i = EEUREEAE, 1 SCN2A 2 SCNSA 1) GOF
AR N 5 B M B PRI 1 ki (developmental
epileptic encephalopathy, DEE) &A1, ZHLHI
TR ZN AR T W0 1127 B 6, R R s 1 =
FRROIA . AR SCR SN 1 5 AR
oK () e AT A S R, s P A L 4 | XS] 4R AL
il AR A BFGRTTIE SAE AR YT, B AR R A
W58 Kl RMARIR I T HR 2%

1 #AREFTE

ARICHRORTELEIE, BTERG M B ET]
5 90 38 A 38 A% E O  RY B0 LT SRS IR
S g . SCHRE 2 AE PubMed. Web of Science
K [ R P BSCHE v AT, RS 2RI ) Ly A
2 20254F 12 o R RIFEMARE: “voltage-
“SCN1A/SCN2A/SCN8A/

“gain of function /

gated sodium channel”
SCN3A/SCNIB” . “epilepsy” .
loss of function” | “precision therapy” . “antisense
oligonucleotide” ; H A RIAEHE: “HUE[I K
PR . CBRMERURT . CRERTTT L Y3
PIGRYT” o TERRER I TSR P 3C, g9 A SRR
TIALHG IR IR B 5T . RGLERIR | meta 73 BT M A4
. HEBR 2 B0 014 5 SR R AT IO
SCHRGH 18 B PR SN, AT, 8 DL o0 B sd e o)
WHE , IEE SR IBCR I BB A bR A%, H R
PRI AL T RERON . FAVRHIE S IRYT R 15 B

2 (HBEBERS FEHSERINEE

2.1 o TE: BEE#OINEERTT

HL ] 45 A A FLIE A% O a WL, i E
260 kDa L85 £ IKH AL, F 4 4~ AR 25 #4551 (DI-
DIV) , HAG5H & 6 5 I o BRE (S1-S6) 7,
S4 FBUE PO EIRERIE, VBN AL AR A
PA Ak, Feie A 1) SRS ol fish 38 3 T, S5-S6
I SR TR B EUE 2, DEKA 2L 08 7 51 3L
PN T e B ME " . o WL DIN-DIV g
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PRI D G 1 DG X e, Bk -1 e
FEA G AR AL AE B2 AP P BN FLIE , 248 1 IFM 25
FRF AR I L, SRV I BRI G 1, Bk
SRR SR E RO BRAh, BN T IR A TR 1R R
65 F ARG R R AR, PR TSR R R B4 WSk
JRLP S R A 5 ) 1 PH 5 &
22 PIE: ZIIREHBNAT T

B HE A 30-50 kDa 4 B & 111, 4549 (4 i 1
TPEERE AR RSB S " B1/p3
5 o WIARSLM 45 4, B2/B4 il it mis St % 122,
SN o W R PR AL DT RE
O o WEAE 25 F9 B BAE T, olcAs 438
T PO 12 0 H S MO P B By 2 (o ek s ek
MU ), DTS A R = 2% Ay v ) A B LA
Ig ¥, fEAAERE 2 5 LB &It %
LREHAL s AE A oo b A S A A R Rl SRk
TR BCFER CEs e RAE; O M HIEES ZFH Ik
WL BUR AT S gl e A WM E L o i S VA BB BIE
2T AR, B W 54 R E A
ShA, B ORI E T RR RS, PRREShE f A Bk R
T
2.3 HETTHPEEMIIEEFFRIE

Y B E 2 T N B AR A A, Bl A 4 B
(axon initial segment, AIS) 5 HB & 45 4b %% & & 5,
WAL SE A 25 S D RE R TR MY Nal2 @ T
AIS v, DTS E LA [ IR B R B4, =
5558 fb ] Y PE A5 5 Na 1.6 8 F AIS 3 v 5 Bl
KA, O B TR, s sl R A
FE AT HEHER PR 2250, Nay1.6 /& AIS 1L
MEAY, T Nay1.2 BRIE F LI T L H R & AIS iF
w3, 75 GABA REHHIM L G, Ak i WA
TR HREARIEE VI A2 B R IR
) GABA RE H [ #fi 2250 (10 PV FHPE) F 23Rk
Nay, 115 177 N 2815 [ b A 5L Ay 40 il 2 e i) o 22
JEI FEFHGE Nay1.2" . KB SR P EE o IR
IR A R . IRAGI Na, 1.3 @ik, HiE
Je GHE R 5 Nay 1.2 £ B 7= ] 2= 4 4E 7 AIS
BB REE RN TS E WAL, FalAEW, 80
BESSIE L9964, Na,1.2 ¥ Na,1.6 FTHUL, J5#
RN BERI SRR KEE R AIS BT R, X—KF
SHASHLE T BNAE T AR ST 1 AR AR M R A

3 BURTE S HNE B R TR B R FHFE

R 3 T e PR R 8 A U 1) 28 AR B,
SCNIA 2575 B M 1 1200 1, SCN2A. SCN8A 1N
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T SCNIA [ # H WEUR LN, 1M SCNI1B A8
XA, 2R AR Bk e R AL, TR ER
7 (DS, DEE) LB & R 0 &, SRR R
(generalized epilepsy with febrile seizure plus, GEFS’)
Z Rl 2™ R R RO B — i A
RO TEL, T 22 MRV 25 13 18 78 5 R
L5 Klassen 26 Xif 291 il 4 5% B Y 237
ANE Tl T LI R, BT IR 2 A TETE W
IR TC 3 22 5, R WIH DL AN AN A2 A P A
PRI B 7 01, T2 H /7 22 B R A VA2 S 2 [ 4
. RFRRON G| R 2GR . AR RERUN
R E S e RI2TT B, AR5 R 2 A7 e R BR
P, T XAl LR B E BT & 6fa 5114
Rk A B AR BT A DA 2 AR BOR AL
AR, 75 25 6 L 50 B0 E RS v T 25 F i ai ™

4 HIRIE SR IR @ B fE L
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LOF 275 3= 213 3 F) 553 400 i 14 4o 48 5 1) o 4%
Al 11 0%, X — LI £E Dravet £ A fF h 435 T
MR IGUE . Senla /226 /NRBR 7R, GABA
] Pf 22 0 B H I 8 E BRI 24 50%, A AL R
BEWUIN . RTBOA TR, sl 2 0% 24 ar PR AR
PR TCRI I PER A W05, AT R M M4
i BE LA ) — T 5 AL 3 W AE DS /) RS A
W, Scnla g i 2 58 A% 3 1o % 5 4 BE AL SST AN
PV FHE (8] 4 28 0 Y Nay 11 AR A5 1, R 5
PR B0 2 R D) BE™ . GEFS M 5% SCN1A
i LA (R1648H) [RIAERE MRS GABA fE
H LR 22 T AN L I, 2 MR AR 60T 1 A L 3 A
AT NIFEA R Z R, dE— 2 E S AL ™
42 INEERE: HEMHR T EN

GOF 2 77 T 33 380 0 25 o0 M A 1k, % 0L T
SCN2A . SCN8A B4 SCNIA A%, oML a5
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PEFL G, SCN2A GOF %75 (R1882Q) TE 7%
FZHE T4 (induced pluripotent stem cell, iPSC)
28 50 v 3R B R VR HL A & RO R e T
SCN8A GOF 75 (N1768D) fii 57 )2 4 {4 fh 22 ot 7=
AR O, BLREA RO . 84> GOF R7%
HLUHI B 52 2%, U SCN1A GOF 2745 S 85 (1) 2 Ik
P M Sk 9 3 7Y (familial hemiplegic migraine type
3, FHM3) : €78 {fi GABA fE P 8] #f 28 T i JiF 2%
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G EL ST G i R B2 R 8 B N 7S - L i
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ST S P A i 132 0 30 3 2R AR BUR ML R A A% 0
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T RESLN, — AR, 2 RO R R | e VAT
T RO - AR T 28 AR S BURU 1) 32 BB
LTRSS an s 1 R
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TR Ry & 5 R A ) ) B PR sl R SRS s e
HZ T BLREZE | R SR | Rkt R AR £
P ESA, BILRINKE iz s & B 15y, fHt
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1135 15% ~ 20%, Hor 2424 25005 PR T A B D 1
FE3E (sudden unexpected death in epilepsy, SUDEP) .
2 70% ~ 80% I £ #E A SCNI1A 3 [FHT & 52 4%,
Hrp A (205 40%, 181 50530 AR L AL
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FEIRY, GERSHE LA (LR WM R AE N
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s N

L J

GOF i [t (YI6ek1)

@ 5 hAETES (LOF)

M %A ;. IR (GOF)

AR R L) (1)
v v
e @ TR BN
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e S R P 0 I 5 s
v v
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@ )2 2 Hgoo
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SPCAT AR ZTT LA > P 250 S % ST R
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® FHZE GRS
Dravet 2545 1iF/GEFS*

& T IRIRESR
FL&VE DEE (SCN2A ) /DEE13 (SCN8A )

B1 SHERERTSEEENEERFNHTEE

8l 5 % (neonatal-onset developmental and epileptic
encephalopathy with movement abnormalities,
NDEEMA) | B % 2 L % B YRR 1 ki % (early
infantile developmental and epileptic encephalopathy,
EIDEE) M iz 3 &S (movement disorder, MD) &
GOF &/ TSy, Yo ¢ i B A Uk ™ . i
WESE, Scnla / /NS84 FE L DS A0 R A, S04
PRI PRI 2890 Nay 1.1 Fi5 ] HRoiin 5, W4
) A 25 T ) R R AR AR O BOR AL TRYT L,
DS 37 ik O (7 4 3o 1 BEL# ), — 2R 25w K
BEL A NGRS BN IN 25 A S5 R
pAN S,

SCN1A #:[H LOF 5 GOF 7 i 83k B K ify7
MG e AR . I RSE R, ANBEUER ™ H AR
JEE B AR S 1 “EOmE” A R HE T RERIONE
LOF 5 GOF % JiIA7 1 T 5 IR AR 1K R Ge ) L A B
Bk, X Tk = i AR B 1Y SCNIA 5 L2,
8 B T EL A 7R A0 e R AL, A BRI AR A
IREBTFTRE I BRI 0 o
5.2 SCN2A/Na,1.2: RESIHEEM N HEES

SCN2A F G TALIIRERU . AR vei JE AT
P BRI A JL-BE LI (benign

familial neonatal-infantile epilepsy, BFNIE) : 5% J&
GOF %2, 3~6 AN, 1 &N H KZSM; F&
P£ DEE: frA: JL/Z LR I H , 5 Y)BE GOF %
A5, Xof R 3 BH i R B0 W &k DEE A A P
SiE: 1 %58, LOF 2872 (PSR A L) , G4
TE B ) R RE JCALEE o AR B A
BENIE [ PR ) 8 . Na, 1.2 777687 A )L 5 A
N BG4 4K, BENIE 28 248 76 87 A= JL B rp = A= g
# GOF, %Ay T} 2 BB AE BDOK-, JAF
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HE R e M HRE O, I L SE A% H R (antisense
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51 S AR A ek AR 28 745 T 2 B ALL I B2 J2 45 4
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TR ZRARAR Y GEFS ™ AN IE B1 WAL
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Research progress of transcranial temporal interference stimulation in epilepsy
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[ Abstract] Transcranial temporal interference stimulation (tTIS) applies multiple kilohertz alternating currents
with slightly different frequencies to generate a low-frequency amplitude-modulated electric field in the brain. This
approach may enable non-invasive modulation of deep epileptic networks, including the hippocampus and thalamus.
Epilepsy-related research has progressed from computational modeling and animal experiments to early proof-of-concept
studies in patients. In mouse models, hippocampal stimulation with a 130 Hz envelope reduced interictal epileptiform
discharges and pathological fast ripples. A recent study of 13 patients with drug-resistant mesial temporal lobe epilepsy
found acute and short-term carry-over suppression of intracranially recorded epileptic discharges and high-frequency
oscillations without reported adverse events. However, current evidence is based mainly on surrogate electrophysiological
outcomes and does not establish long-term seizure reduction. Uncertainties remain regarding biological mechanisms,
deep-target focality, carrier-related off-target effects, individualized electric-field dosing, and long-term safety. This review
summarizes the principles, preclinical and human evidence, stimulation parameters, and safety of tTIS for epilepsy, and

discusses the studies required to translate biomarker suppression into clinically meaningful seizure control.

[ Key words]

neuromodulation; High-frequency oscillations

Transcranial temporal interference stimulation; Epilepsy; Hippocampus; Non-invasive
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OB o PAMREE 00 o Kot o | A5 A% K 55t
LIXC, 1M Fe il 0 4 2 5 22 e e P AR 4 T 1 0 11
e o AR AR S Bl Fr i v 450K e 8% R AR R 4
T 24 MR R A R AR, Ry (TS SEHEAH DI
SURALZE AT R T 2 504K 4 . 130 Hz ] AR R As
A HIPE DBS BN 1) — MBI ZE IR, AHOC
T DL & AE [ 0 A 5 (interictal epileptiform
discharge, IED) . i #¥: 5 459k % (high-frequency
oscillation, HFO) FI-J 33 W I 4F Ay i A AE W) s i
Yy Ail, IED/HFO I 5 KW R A AR i /b I
SO AR, 1CAL | 175 48 R R DR S5V Eh AH DG ) BE

i [ PPA

3 FMAERARIERE

3.1 LW ERHRUHAR

Missey 25" $1& HY 0] 8 & Ty [r] (0 BsF [ia] 95 il 9%
TE/N RSy CA3 XM K B PR i L R AT
TGRS o 2 45 SR E BH TR 00 I 26 X ¢T1S
TURK, R s B RO 0] AN SO 2 0T e A AR
R o BJG Acerbo 55" FERRNN /ML A 130 Hz £
ZE T I, WLEEE] TED A B P e 5 ok
s HRLZE BZ 130 Haz R 7 A A IR i RE A8 6
BN o ISR I FE AR AR i ST AR ik R TR H
W A, SR (TIS 78 1 5 PR ERAE X T B2 it 2
A A RIS A0, N AR AL T 3
Wtk
3.2 AMRREREE [ A I IE

Violante 55" 25 & A~ Ak Ha 37 A% . A A4 A
Fist NI AL D RERE IR AT R L5, UER TIS g8
A A R A2 1 T S T B 0TS I L . e
TR IG YT IR, (HYE 1 283k K B3k 5 1)
AATYE . ASTRVRE A R BE RN 25 Sy 8 i)y ] BE
FOR—ZEER, MR 5 2 5 R UK 3k Kz
ST AT A E
3.3 W EEBSWIE

Missey 25" 40 A 13 Bl A i PEAl €A A ST 1Ak
L [&] (stereoelectroencephalography, sEEG) Hi i 1Y
T 245 A A8 - o S, SR FH AR MIRL KBl L 3
HRDRE TIS 7 2 NS, 21 #5220 min,
130 Hz A28 WL, # AL T 29 1 kHz 5 9 kHz 4
B, BT HL M L AL M +2 mA (IEIE(H 4 mA) , FFLAAH
() FEL 0 A7 & RT3 %) A 8 ) T b %% 0 1 R X
B RO )i B kb S AR R I 28 1 TED | 3 ik
PRIFHER 980, TED AHXS TR 58.5%+27.8%, 13
B BRI 86.3%; HIUE 20 min 475 AT W5 2 K
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A TR ) A M iefZ R
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WF5E 8 S i AR 5 2 5 K d A BB R B0 iE, 1l
I AT R 5 HL 2 SRS BB UE W s A 30 & AV AR
R, MAREICFAAM A SEEG HLHL I — e A

AT o, BRI 1 A ] i) T 2% 20k
A 4041 2 28 {2 % TED Fl HFO, [H R A 2% 335 1 5
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1 BRI T A 130 Hz M B 8 ) 349 W 40 o v 5 b 3
B RGN SRR UL B AR 56 4 A TR T3
WA By, (B BABEIE A28 ME—HLH . RSRBFSY
7 A [ Sk g FL SR L AR T A PN 6 46 59 e S b D i
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5 CTTS, IR H0 DR X 2830 35 18 il
Yo tTIS TEIRIR B AH & TR A 1) 0F 5% o 1 4 J2 30
PEEILER 1.

4 RHSH NEUEESERITM

tTIS il AR LSk B AR, LR 4

SR QAR TR AT BTN RY N = & SO R Dk TR SN

FAAL ., TS L BHBT . AR BER 24, DA S
DX R D ] L A o A AR T Sk S A 351 22 5 AT )
AR AR ZE R s T AL AR Sk
SRR (H N A TR L R B AR RN
R X R EE AT AT . ABFRIARAL AL AT RE 40
AR T, (HARIE ASUC L AR AR AN I 25 PR
PR I HR A AR Th AR AL | AR AR A P A
AW, ¥InTREIE— s F B AR , BCEIR SR A
S MRI 3K S0 B 2017 5 0 SR B IE

I R 56 1 T B MAE 5 2 15 21 8 38 3R 25 1) O
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(temporal interference, TT) J2 I A — %€ #5410 2% 42
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TIEHF A RTHEMATE L I2TT PR
NHSME

P EAR TG R BE P2 AR (AR 610041)

[HEY W i 5 T A 420 (World Health Organization, WHO) i 45 56 7 F) i KA 208 M 2 — .
2022 4F, WHO # H 90 S HoAh#h 28 R Ge i 2 BRI ERT14T 81141 (Intersectoral Global Action Plan on Epilepsy and
Other Neurological Disorders, IGAP) , LUGR FART-, PhA I i 7E 4 BRI Bl H2 TPl 28 RGBT 127 Bk 11 IR
552200, KIATAAE IO LB IR A AN | SLR BRI THUAISYT AR )N (B S5 n) 8, TR E 29 T RN R H
AT PR BRI IR Sy o A2 2 BRI A AR A=, B B R AT ST 03, 245 GO0 0Kk T8
FRE 2T R R B KW 1. ASCRGLAR T E NN B AW R U S A,
FE “(XEFERTEIE" (Project ECHO) | [EFrprHti ik % (International League Against Epilepsy, ILAE) ,
ILAE) % Aii 1) ILAE Academy TEZ: %= 2 {A &, LA S H EHUHIN /325 (China Association Against Epilepsy, CAAE) 7|
o S P17 ' I T | P b7 M 1z =N SR e s R e | T N = I S W vk e ¥ X 7o s A =S b SR ER A Vg
PO JRBRYE S AR & Ty W), DR I R 0 R AR I S

(X8R 2 B2 Bk, M2y ; IGAP; " EPUER <

Application and value of tele-education in promoting standardized epilepsy care

LU Lu, ZHANG Ql, XIAO Jing, XIONG Weixi, ZHOU Dong
Department of Neurology, West China Hospital, Sichuan University, Chengdu 610041, China
Corresponding author: ZHOU Dong, Email: zhoudong66@yahoo.de

[ Abstract] Epilepsy is one of the five neurological and psychiatric disorders prioritized by the World Health
Organization (WHO). In 2022, WHO launched the Intersectoral Global Action Plan on Epilepsy and Other Neurological
Disorders (IGAP), using epilepsy as an entry point to coordinate global, regional, and national efforts to narrow the gaps
in the diagnosis, treatment, and care of neurological disorders. Because of the uneven distribution of epilepsy specialists
and the limited capacity of primary care institutions, many people with epilepsy still lack access to high-quality,
standardized care, and the "treatment gap" persists worldwide. Tele-education, unconstrained by time and geography,
offers unique advantages in accessibility and cost-effectiveness and has shown great potential for promoting the
homogenization of care across epilepsy centers at all levels. We review the practice and effectiveness of tele-education in
epilepsy training in China and abroad, focusing on the Project ECHO (Extension for Community Healthcare Outcomes)
in the USA, the International League Against Epilepsy (ILAE)Academy online learning platform of theILAE, and the
"Galaxy Program", the "BeiDou Program", and the standardized online EEG training program led by the China
Association Against Epilepsy (CAAE). We further discuss the value, limitations, and future directions of tele-education in
promoting the homogenization of epilepsy care in China, aiming to provide a reference for the further development of

tele-education in epilepsy care.

[ Key words] Tele-education; Homogenization; Standardized care; Intersectoral Global Action Plan (IGAP); China
Association Against Epilepsy (CAAE)
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i) S8 TS S A G i i E R ER . SR, AR
AT A 4 (World Health Organization, WHO) [
PHAT SR, AR F RN L BT B IR A ANy
BRBEIFHIZITRE A R B IAEAE . TR RE
AT AR, 2 E 2 60% 1B ARG
SHRYT, BRI BT AL AR 127 e T i
2022 4, WHO %Aii 1T CHie Sz HAt o 28 R e 60
PR 147 811K (2022-2031) ) (Intersectoral
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JZ T LA, 46 /SO AR I 25 S 48 2
Ge g 1297 e 55 22 BEY. IGAP W #2111, %
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TEURFR I B FREE R A5 ) 8, Bzl %
W RE 5 A AR T SRANICEL . 7615 B A
B AR, FAE BEARY ROCBHE AT Ktk XF
T2 i [ 58 N 3 B [ 52 = 1) 9 {2 °F 2 00
%, Cook % 7E JAMA K £ 1) meta 531" AT
201 Wiy Je 4% R BT TAEE B LT ST, 45 R
N, SITEEE TR L, BT R Y 2E 2] AR
W BREAAT R4 R B XA RIR AR T 51858
TR H 7 T A H, PIE RCR SR, 4R
ERRA ATV N TR WA O B 7
3 [E] B 28 V9 B K% Arora 5T 2003 4EA1 7.1
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Diagnostic pitfalls and clinical teaching strategies for autoimmune epilepsy:
lessons from two cases

LIU Xu, AN Dongmei
Department of Neurology, West China Hospital, Sichuan University, Chengdu 610041, China

Corresponding author: AN Dongmei, Email: dongmeian@scu.edu.cn

[ Abstract] The clinical diagnosis and treatment of autoimmune epilepsy have long been confronted with the
coexistence of overdiagnosis and underdiagnosis, and this dilemma is particularly challenging in clinical teaching.
Through a retrospective analysis of two typical cases, this article analyzes in depth the underlying reasons from a
teaching perspective, summarizing them into three aspects: lag in updating the conceptual framework, biased
interpretation of ancillary test results, and rigid diagnostic pathways caused by cognitive biases. Accordingly, this article
proposes four targeted teaching strategies —reverse teaching method, structured assessment framework, simulated
clinical decision-making training, and multidisciplinary collaborative discussions —aiming to systematically enhance
learners' comprehensive judgment abilities. The focus of teaching should thereby shift toward cultivating students'
reasoning skills in dealing with clinical uncertainty, and through structured reflection on typical cases, forging
evidence-driven critical thinking, ultimately achieving a fundamental transformation from knowledge transmission to
thinking training.

[ Key words] Autoimmune epilepsy; Autoimmune encephalitis; Clinical teaching; Clinical reasoning; Case-based
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Key points interpretation of the consensus guidelines for diagnosis and treatment of
anxiety and depression in pediatric and adolescent patients with epilepsy by
the International League Against Epilepsy
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[ Abstract] The International League Against Epilepsy (ILAE) published the "Consensus on the Diagnosis and
Treatment of Anxiety and Depression in Children and Adolescentith Epilepsy" (hereinafter referred to as the ILAE
Consensus) in 2024, which was developed based on systematic reviews and the Delphi method, a critical evidence-based
framework for clinical practice. This article interprets the ILAE Consensus by focusing on key aspects including
assessment and monitoring, screening tools, epilepsy-specific considerations, pychotherapy, pharmacotherapy, and
ongoing management. The aim is to offer healthcare professionals a standardized reference for practice, thereby
facilitating the early identification and comprehensive management of psychiatric comorbiditieschildren and adolescents
with epilepsy.

[ Key words ] Anxiety; Depression; Epilepsy; Children; Adolescents; Recommendations
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