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SRR (TNREARPEBERE) | B4 (PR i8R — BB ) | 193] (h g R R B ) L X3 ()i AR EEBE) |
X O MER MRS B | W2l GEMOR A — BB ) | 20 (Lt AR ERE) | Fr it (EHREERLR -
HRERE) | A (EHERAERERE) | AR (EARER AR It RIZERE) A CE#ERR AR R L
WHRIREERE) T2 (B HREMEILRHERS) « T (B ER R E R ER AL ER) - H 3 OFRIREIREER) |
TRESE GRMERIEMRSE—ER) UPE07 (B AR —ME ER) | RETT (B EJCEMEE L ER) | JHZR (1

ISP B B )

TR 2R LM ERRERZ —.
2024 A T A 2040 (World Health Organization,
WHO) i, 28k#5 5000 J7 A B HE =
DA 1000 T3 A A BT R, BAR BT R 2 40
Ji. i 2021 SR A BRBO 14 (Global Burden of
Disease, GBD) Ftdi /R, MU 2 i 22 R G5 5%
T4 (disability adjusted life years, DALYs) Hij 1+
Kz —"s

AR PUBW K E254 (anti-seizure
medications, ASMs) AWk &, BG4 =732 —
1) S5 O RV E R REAR B R il . LAk, P2 R
B ASMs AR, HIFRMIEZ, B2
AATELRIRYT, TR R BB XS in ., 28 fh 3
#LEE 1 2A (synaptic vesicle protein 2A, SV2A) J&
ASMs WF R P EE A2 " AR
(levetiracetam, LEV) J& & M & I SV2A 4546
N, JeIa T 1999 4F 1 2007 4F7F 56 [F A b AR
o AL VG3H (brivaracetam, BRV) &% — 4~ i
[ SV2A S5, T 2016 4FF1 2024 4F ARk AE 5 [H
A E b,

ARSI E R w, AR e R
2, H4E E PR R Sl R 2 5, 1 TR E
4 RIGIRIAE, JETIFIEE =k, £XAS%

CHERITTAEIT IR RI2T7 46 1 B 6 S 5 (2022
W) ) il T RE A O AT R
ERE SR, @ UL W /epilepsy” . “REflHEN
HH 2A/SV2A” | “ZELFiVEE/ levetiracetam” |

DOI: 10.7507/2096-0247.202509007
HWfE1E#: B %, Email: zhoudong66@yahoo.de

“Fi 37 PY3H /brivaracetam” ShICHA], #E 2025 4
4 F 30 H, W1 (1708 5 ) . Pubmed (4941 %)
I Web of Science (2 018 55 ) 3 MR EPKR R, £
H it 1667 b, MKPEIG RN BIHEA T/ 35 . SCHRT
I AR S @ da's AR REE RS
IR, LIRATTIS . R HE a6 S ) S A
13 ZRMEFER UL, SR (AR B0 IR B2 2 v e s 43
9% 2011 R ) RN RBIFGE A TR BT 5 DT RN 43
P (F D) @ FHERIEAA, KRR RIS FIHIE
P LRI Rk o AR B 2 s 28 2 oy s I rL R
W 1B K, B RE5G ORI SR R4 RS
TS S TP RS S Moo o 1 = W [ = N N 1 DN
NEE KSR E 5 S, XN EE LR TS
B TR KRN LK >
80% F/n UL AT WAk AR s ANAEAE AR 3k it
TR, R AR 4l S st DA el PG T A,
B R RIS . 2025 4F 6 ~ 8 AL THIR
5, AT GAAXT 13 SRR AR pEH, SR
KN 88.9% ~ 100.0%.

1 SV2A Z&&FIHEA

1.1 HERRIERVLEH

SV2 S22 ST A P 43 W AT 2 fish /N Hh A e S
M, B SV2A. SV2B #l SV2C = &1 Horr,
SV2A sy Aidic ] 1z, #6598 fl i i SR R = JE Rk,
2 5 5 M A N g ORI, AR M P 2
7 1 A ) A s V- . sh WSS R
SV2A FEH FBR/IN B AN 28 70 24 A P 3G I I B0 7™
O 5 R SV2A 454 I L $ 1) 25 A
SV2A, WP ZIE BRI, K P AR RG24ty
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®1 HEFEXFRBIEZFOIERSRMEFERIRE (2011)
UEHEZ) B
14 BERLIRIR Y R Gesrid
4 BEHLIRIE SRR 25 1 BRI 5T
Mm% JEBHHLIS HRBA S /B DT TT
V& 1 R 5, o 51t BRI 5E 587 B Xt R 9T
V4 ST LR
PSR X P 1
A% SRR T GRS SO 7RO U H 28 4 R
B ATHER I RARHEIE S5 B0 U HL 22 4k RATEE T OIEHRIE 529780 VA & R PEAAAE— i U
CH LKikiizcd T GAFHE UE S 7R H) B4 4 [ 4 s T A TR S 208 D P 42 S MEAE AR — 2 T
D% ASHE— RN BBl N HER VYGRS IE SR S H % 2 R A
F2 SV2A HEFIIRALAYIE RIE
Eit7) FDAZRHLTE i/ iE [ SR I UE
eI (D 15 HTFIETT 1A A B DL 13 0 & A FTF AR AZ L 1 I LHHR
Q) VEREINGYT, i TIRIT 122 R NI ZEMUR (juvenile myoclonic  #843-M&AEMINFIGYTT
epilepsy, JME) & JILMFZE 4 A 5
G VERBINGYY, EHTIRTT6% MU B R ML TR (idiopathic generalized
epilepsy, IGE) f 3 2 P58 B - M 22 Kk AR
FiERVALE:E T AFIEIT I I A R v R AR i AT 1628 B LA L B A

BN BRI T A NGRS T

Pk, SEM R ESURRAE R . H5 SV2A RER 2
JE 5 AU TG PR DI G, SER s, AT
SR T P AR B
1.2 &ERMIE

LEV Fl BRV 7ERRSE R [ ¥ 2 441, & N
T 2V TR EIRRIATT IR, T e
NG N G T e L R R Ak
i 2 P B4 R0 2 4 AH AR XU AR I ) 32 g FH
5797 N8
1.3 #HRzhA%E

LEV il BRV ¥ HA BLAE (4 2518 35 F7 4R AE
AR E 4 HARE ; PRk, —%4R
BJIERE ;. R AR, IR BRI X
fg e — 5 A A 22 5%, LEV X i JC 52 i
CYP450 i R EEM Iz —, F5 CYP1A2,
CYP2B6., CYP2C8, CYP2C9, CYP2C19, CYP2D6.
CYP3A4 Fl CYP3A5 4§, iz 5 Z /259 A%
W, Hod, BRV AU CYP2C19 H A 5% B il i/
L HAEH A2 S 3O I R B S 25 W) AH BAR
FH, X5 HoAtls CYP450 FEEIJCH M (5 3) .

LEV ZEINAL. 29 AR . I 005 . 2
KM T AR R A ORI P AU B A

http://www.journalep.com

%3 AEZHPEIBINT L FEIB AT F4FE

e CAHEIH AL PG
A H I BE <100% <100%
— R = 2
E{SELEEES 0 <20%
ol 6~8h ~9h
LR e JEE i ] 06~13h 025~3h
TEPEA ) X X
X AT RERYAE o F5#HICYP2C19

EE a2 E M )m (Food and Drug
Administration, FDA) @E4R/34% A C 4", LEV iy
B2 FRN (S) -a-2,3E-2- 5840 -1-ME I e £ B i, G
U1 B BB R AL 5 AN B RS, AT RE ST SV2A.
HA5H 2L T2 (y-aminobutyric acid, GABA) fill il /E
A BHW o- 2 FE-3- 5836 -5-F B -4- 5 WM N R (a-
amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid
receptor, AMPA) 321K J = 6 Ca’ BIE A
FM, LEV BT 2 A fEik 8] WHO HEFE Y
1797 H ¥l (defined daily doses, DDD)

BRV 255 =X ASMs, fL2EZ RN (28) -2-
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[ (4R) -2-5BE-4- TN BEMEME Be T -1-28 ] Tl . BRV
JETE LEV BYEEAL E i G iy = 2% F1J) SV2A it
i, RFET LEV MLE AL 2YENE . BRV X SV2A
B EFH1EE LEV 5 15 ~ 30 /%™, BRV 5 LEV [#%1]
ZEFIE L 1 10801 : 15; BRV {U454 SV2A,
AN 2 PR S Ca” 3B Il AMPA 2K, ik, B)
W Wkt R ERBEMT LEV'; BRV
APRH 2 7 I R R, B5A0 P RIDRT K SR
e LEV Z/ e 7 45" BRV T TE, H—KBIA]
4T R EIRYT, 53] DDD,

2 SV2A ERFIFERHBE PayImAR R AR

2.1 FittERE

HEFRI 1. #E95 LEV 5 BRV fER Rtk R
YERE A AU 38 B - MR 2R R AR I B2 R IR T
(HEESE: A, FLIRFE: 100%)
2.1.1 #2557 2025 400 E E 7 RS I RL
AL 5T P (National Institute for Health and Clinical
Excellence, NICE) #§ i DA J2 2022 4F ( H[E i A\ =)
SEMERUR ALIE A SRR B ) KR SV2A 455 I
N EE R AE (focal-onset seizures, FOS) fBAZG4
yr!' . ZIAFITUESE SV2A 45 A R G yT
FOS MIJ7 8. —Way A 89 T bl Hl % I8 4L 35
(randomized controlled trial, RCT) ¥ K meta 43
PrigsR, XFF FOS 3, LEV FIHi 5 =R 2hifnyy
IR T % 22 5[ HR = 1.01, 95%CI ( 0.88,
1.20) |, HZ# 00T HiAl ASMs, fif—Z2hY)K
PG (T Z0EHE) .« 55— RCT 44 A 246 BT &
JRkEE R R, 45 R, LEV MUZGiR T AR R
LT RRVGE" (TYEEE) o Arnold 5™ Xf
BRV HLZGIHYT FOS MUKINYTFRGHAT TR, 45
7R, BRV 253697 6. 12 > H IR BE R 550k
66% Fl1 54%, F W] BRV HLZ5IAYT FOS BE KA
R HN A2 9GS ) -
2.1.2 RAmiESF 2025 4E NICE f5 R SR SV2A 45
B FUNER FOS 1B 3 -2 K AR I s N
B, —IANA 62 T RCT A MR meta 4347 2
N, LEH 16 B 0 =AU ASMs USRI HMEVA T
FOS [BHITAL, T IR BB LT
[fi X (surface under the cumulative ranking curve,
SUCRA) J7ak 45 B n, BRV HE44 55—, LEV Hi#
=L B TR SR AR R (T HEH) .
Ji—4 A 29 B RCTs B AR meta 73 #7758 B~ ,
BRV W NNYA 7 XER M FOS M9 K E% SUCRA {H
TEALAE S0 2% V0 B AL & A 28 72 N 1Y 7 A = AR

© 459 o

ASMs HHEA S —" (1T HEYE) o —IKGA 11 4F
1) FF b 2 K 0T B D A 9% B s, BRV SR IR T
FOS = 4 4E 7 B R 53k 49.2%, 6. 12 A LR AE
RN 30.3% F120.3%; = 50% i ZBE BRV il
2yt ) S K AT, FE 9 A AR BRI ot TR
FE, 15 77.1%" (TT9EYE) -

Zi I, LEV 3 BRV JLZ5a IS IAYT FOS 4A]
A AR 2 VEMR, BRV K3 FH s B ke
TEMITAL
22 EEMRE

HEHEEN 2. #EH LEV B BRV /2T MR
E-BEREMIEEZE ZIER B/ RIET
&g, A, R, 100%)
221 c2@HRA-BELE 20254 NICE 455
i LEV VB et B-FE22 ZAE (generalized
tonic-clonic seizures, GTCS) M B 25/ IS NIEIT,
BRV 1E MG . —I4g4 A 89 3 RCT 1y
Meta 0 #1725, LEV[ HR=1.13, 95%CI ( 0.89,
1.42) 1 F1$7 % =& HR=1.06, 95%CI ( 0.81, 1.37) |
HLZGIRYT GTCS 2R W XU 5 79 3G IR 0 TG (8 35 1k
2R (1R . B—A 152 ] GTCS HERY
BABN 5T %, LEV IRIAYT 6 A~ H LR AMEFIE
62.5% ' (MZAEHE ) . =30 M RCT i A7
SIHTIA 409 B4k Kk PE GTCS &, 45 R BIR,
BRV FRINATT 12 JEAY = 50% I 250 R 45 42 Bt ) i 2%
B (P<0.005) ™ ( T HRUEHE) .
2.2.2 MUHEEZAE 2025 4FE NICE #5 R #fi## LEV
VB WUBEZE BAE R B 2I6 97, BRV VRN B2 /30
B, — MR meta 08T, 40A 28 i RCT, 3t
4282 4] IGE [, £XTUFEZERAE, T IR/ ESR
f) SUCRA J7 2045 1 /R, LEV IR NNAYT HER 46
—, TR =g A AR (1 90EE) . —
Iji RCT 44 A 50 4] Unverricht-Lundborg J% (EPM1)
B, Hirp 34 (14232 BRV 1697 5 WUFEZETE 3
2R 21.4%" (TTHRIEYE) -
2.3 HEFHERFREE

WEEN 3: #FEF A LEV 5 BRV I5Y74r38
N BRIR ZVE (HEHESES: A, FRRK.: 94.4%)

XFF o3 FEAN B 0 B, 299 R 2 mT Rg
U SO IR A . s = W BE i R LR 2S
BAE; ROVE- | AR PG i mE T n] B8 in E AL
R SRS G NI E ' DAY (B N X T 29
a1 B A SO R | [N =B (o A
LEV #l BRV J& TJ 3% ASMs, X Jakb it Fi 4 it &
YEXIA R, HAS SN HAL SR (e & 1R, & A
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TBIT RN & /E™ . —30 RCT 45 123
ORI 4L, H 4150 Mr s, ABEHL 20
FE RS 12 4~ H I RAEMETE], LEV 5%
HHTE B 25 2% 5[ HR=1.07, 95%CI (0.69, 1.67) ]
(MGAEHE) o —I0 R BT 5T 99 A 61 950
&, i 6 G5 2R B, LEV ISIIGYT
6 ™A =50% & FN 29.5%, TEIMERN
24.6% """ (MHIEYE) o 55— B FIERF IR A 262
B B, L 16 Bl FSA B RN R &, BRV
IRIATT 12 A 1 = 50% RZAR K 33.1%. LR
R4 10.9% . PR F N 61.1% "™ (MHIUEHE) .

2.4 BHOEFEERR

WHEEN 4. 7I%$E LEV 5} BRV WWIr & 4E
Hﬂ-l@gﬁyﬁ (S B, HiAEK.: 100%)

JME J2& IGE "y —F, H &N IR ENGYT, fie
AR UEZE | 5 - BRI AR, T KM
Wk2Y . LEV RN R 4B 25 7R YT TME J7 8504
M, H LEV 2. —T MR meta 4387, 44
A 28 Wi RCT, 4t 4 282 #i| IGE ¥, H 4
142 ] JIME, 5 F I EAER M) SUCRA JFRLZE R
7N, LEV B IAYT IGE HE44 55—, LEV i IGI7 AL
MEZE AR HES 55—, & T hr s = e 4
(1T UEds) o 55— meta 590487 W ~, LEV IGIT
JME WUBEZE RAE M TC R AR SN RAE Y, H &
PFHIsE = k™ (T HUEHE) o sbah, BT [ Bk A
IR A9 16 ] JME [, BRV IAIIIAYT 3 4>
H =50% Ri& RN 60%, TLEVERN 40%™; 6 1
H BI85 3k 68.8%, L RIEZRIL 62.5%
(MZEdE) -

Bk IJME 4, IGE i fi 45 JL 3 2K ¥ 50 J
(childhood absence epilepsy, CAE) | T ZD4F 2K fift 4t
i (juvenile absence epilepsy, JAE) FI{}{ A 4 P58
B-FEER R AR BN (generalized tonic-clonic seizures
alone, GTCA) . 2023 4% (i IRiZY7+5 B o Wik 95 53
WEY HE#E LEV /E 8 IGE BB migyy ™. P
RCT 394 A 27 ] JAE £, LEV IIRIT =
50% N2 R0 3 = TR (P=0.004) ™, —T5i[A]
BRPERFFE AN A 87 5] GTCA Sl %, B i Y
ASMs i LEV (37.9%) , 12 ™ H WK EA/ERT A
82.8%""', £ L ik, LEV Ml BRV i4JF CAE.
JAE Hl GTCA [FIFEA 2L, 15 B A EUE B 2FE4E
ATy, At B,

2.5 BRSNS

WFEEN 5. TEFHRKTES LEV 5 BRV /£

FERRREERES N ZLRIGIT (GBS : B, 7
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#. 100%)

TR FFERA (status epilepticus, SE) 94 & 95
RN 10 ~ 40 Bil/10 N, Hrp JLEREE N R =
SRS ABE™ o 4 A X B — 2R 259 (An2k — R
B TR, HBELMERTE SE.

ESETT WX A 462 il =2 % R A E MR
PESE 3%, 459 oKk, LEV., i Z 0 AN IR
JYH 1 h TRAMEFM Y, 240 50% " (1T HIE
#5) o EcLiPSE 540 A 286 il JLEE 5k I SE
H, SRR, LEV 5RZ AR LR FL LR E]
R E 2SS, AN (TZEHE) . BRV
¢ LEV HA T & IRV PER SV2A SRR, fiaE
T TR b 25 5 A B B AR, X — 2 LA A
fift FCAE 2 PO 2Pk AR BB TT R AR B Ty
TS EL W Ty o JE T AR HAG 25 R 3 A R
BRV #t Ik 45 25 )5 %553 B0 o9 B AT 43 A 2 K006, i
LEV ZR 1 h (V ZEd) . —HRGELRMA
77 B SE B3, R BN, BRIKIES BRV 2R
h 48%, TR & A AT TE 25 )5 JL o 2 80U N R 45
1B, RS A R (treatment—emergent adverse
events, TEAEs) F % NIERE ™ ([ 40EHE) . B—
B AR 21 BT LRIRIT Y SE BBH,
BRV IS MNAYT 6 h & 1%k 66.7%, 24 h TTEIER
ik 52.4%, HARKAATATA RIS (MGEER) .
FET SV2A S5G70 HY vR N A AR | PRH R ROR B4 it
%, WV NR R ERAYNAIT IR E LY.

2.6 MEMRE

WHEEN 6. AEHERIETESE LEV I, BRV
VERIRIT FIZS (S B, FLiRE.: 94.4%)

25 21.7% ~ 42.5% MR B R R 4
Ji 20— R AR KA, TR LT R ik 25 4 4
EFEG PR R E ™ SR BRI R A
BRI, DA LR SLmt ) A L BIVE K |
2 XI5 A5 )

— IS RCT M A 63 il TiSe e 8 — /&
KAWNGTT ARV RAE B, S5 WoR, Sk
$F LEVIARYTHY 24 h WIR AR 5ORZ9CH Y, H
LEV QY7 BOR Z e e AR AT DI RE S (P <
0.05) " (T HRIEHE) o —I0 1T HIHE S IR IERF TSN A
46 BINEME AR B, S5 R WK, 597 PP
Lb, BRV JAYT 12 h JTCARAESR w, KamiW i =
TR, HPiE ety (T90E) . 5H—mL
HLC PR R ST A 97 I ANEEVE KA B35, Hrik
H At BRV 1Y 24 h JToEAEFRATIK 58%, HARKE™
i TEAEs" (MZAEYE) o YRTHFFTIESE, SV2A 45
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B FNRIT N R AT RS R R B2 A
M, HRamz R, afE R a BRI E,
2.7 AR ERERR &L

WEER 7: SFPARRE (Bi%. MG W
BAFERFERE) WERRERE, TEkHE LEV
E BRV 1ERRIT I (EESER: A, LXK,
100%)

b SA P I B T AN ST AL N £
etk AR | Rt A DR B R 4 A 46
i, X R 2 R G IERe  A b AN | R BE RS
HRX A 28 RGP (e e R | BRI PN SE) |
iy AR G LR SR (40 STXBPI, SCNIA) %™,
LEV F1 BRV 7£ ZFp K 0 346 1 H

— TG 100 1] PN 2 27 A AE BCR IR
T & AE LR S2HME RCT B, LEVIRIT 7 K
(R JCIO K VR INAVENAT R RRAE 5 28 A0 2
B Z Y4 TEAEs KA REETE (P=0.04) "
(T 9EHE) . —T5 RCT 44 A 95 1681 5 1 i3 1
B, Uifa 7 RINFFGR ARG fdF ASMs, 4558 1
/N, LEV 4145 J5 12 A H N B G045 J5 0 & A 5
B A 2R 25 AT TR DGR B AN HR A (P<0.05) ™
(T ZEd) -

— T Z v [l BPE AR A A0 A 33 4510 Bk B R 4 5%
WO B, T BRV ININIRYT, FX¥IBEY 10 T~ H,
SR U T3 T R AE I SR L 2 AL
(P=0.001) *" (MZ%iEYs) . EXPERIENCE jL &0 #r
TN 68 1 49 151 i Mt AN 451 i 8 40 AH 56
Wi B, S5 RER, BRVIGIT 12 N A =
50% KA FRH1 4 34.1% 1 50.0%, FFEE T EMER
3R 11.4% 1 13.8% ™" (MZLEHE) o

FEIRYT DR S5 5 A IR T, — Tl B
SEHEFAF TR AN A 26 232 LEV IRYT I STXBPI %
A L, 455 BN, LEV AT 6 N H =50% )i
KR IK 88.5%, LRMERIK 53.8% (TTLIUEHE) .
7 — 30 0] JB PR ST AN 4 19] STXBPI 5875 H i Hi
JL, LEV 3G 4E )G, B 1 Rl e #577 DIAPH3 %
AR BLAN, Hodx 3 BB LN & AE 15 1k o H
RIEHE" (MYAUEYE) o —IZ L prhE T 75 40
AT 28 il Dravet ZE AL &, Hd 16 Hl 47
SCNI1A 5878, 453 R, LEV IRIINAYF #4518
M SCNIA 78 B H W7 R 24, Y REAE R % I
R AEATRS (TG
2.8 ZFEHEERM

WEEN 8: X FEENTTES LEV 5 BRV
YESIGYIT FZS (EFESS: B, FLRFE: 100%)

© 461

AR RN ORI AE ) RE IR0 19 W
A, 2 10% MR R 2 R AE AT S R (post-
stroke seizures, PSE) ",

—TfZ Pty RCT 48 A 128 25 1 J5 3R K P
S, A IRT LEV FI-K 5765 52 J&, 4558
TN L TE R AE A 2 (94% vs. 85%) , fH LEV AR
Ff KA R B FEA (P=0.02) " (T HIEH) . 5
— rth [E A RCT 99 A 104 1) 2 4E 25 vh e 300
%, BT IR A LEV IAYT 6 N, R & 1E
UOBUORI LR R AR R 2] (0] 2 18 25K T N R g 4
(¥ P<0.05) ; IANJOIHREMIEA] R (A1 5 B feas #
MRS F (minimum mental state examination,
MMSE) P4 | B0 B | TR i 1 AR A
BB W R TR IR WA (P<0.05) ™ (T 4%
WEHE) o BRIVAFIRST BFFEANA 75 25 b Je 45 I
20, BRV IRHNEIT 1 4E =50% W& Rk 42.7%,
T RANERIK 34.7%, 15255 13.3%, 20.3% &
HAREANRFM, BT (MR ) .
EXPERIENCE S0 Hr40 A 51 4135 v Ji5 55 7
ZH, BRV BINIGIT 14F =50% W& Rk 41.7%,
RAEHIK 35.3%, TEAEs K/EE N 16.7%"" (4%
WEHE)

Al L, LEV #l BRV ¥JJ& PSE & BIRIT HE £,
R TR & AR B TRl 28R EAE D, 697
HHITRAR, ASsZm R A TIRE.

29 BREFHIEHER

WERM9: #/H LEV S3U0R R H BB =R
DN EFEE AT RN, AT#AH BRV (GEFER
A, FEHER: 88.9%)

T LEV, BRV fE4rF it LitiT 764k,
HAZ DT & R B = B A i gh & SV2A.
BRV JL-PAUAEH T SV2A HIE 5, A5 Ho Al 3 1 5%,
ZAK (U AMPA 2 | 5388 %5) ", I rE A 3
R & AE B RIS, 75k By % . T AT R 1 RS
K, —IEE 6 I RCT Y meta /047275, BRV
ISR IT B IR . AR AN A2 B8 & A R 5 2 I A
W CT YEIEdR) o /ST RCT BYE A 22 P Bds &
B1, BRV B A ST B AN R A+ (psychiatric
adverse events, PAEs) &R0 11.3%, 1T AR H
{4 (behavioral adverse events, BAEs) U 4.0% (F.
DyREN 2.7%, R BV G A < 1%) "
(M HAEHE) . —TA 42 BRI RS LR
/R, BRV 4150 &% Bt % 42 % (5.6% vs. 9.9%;
2.5% vs. 2.6%) KA 2% (0.8% vs. 3.4%; 0.8% vs.
2.4%) ¥{ET LEV. M LEV #JH BRV J5, 66.6% [
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BET AR EMMGE (333 % ~83.0%) " (1T 2%
WEHE) o

— I TR M b I 5E Won, A LEV
BAEs M E e H] BRV I6YT 12 JAlJ5, 93.1% MU #H
BAEs W Z k3%, 62.1% 5 &5, 15 i &
(QOLIE-31-P) W4 F 4445 8 12.1" (TG .
F—mEPEF ST A 41 GIREAfE H LEV JPRiR
ORI AZ () 83, — 4 H BRV J5, 80% A4/
Yook, 70% AR s WU & 1SR I,
61% FREFREAE, 26.8% A Frekss ' (MHUEHE) . b
WHFFEHUE S22 LEV BB & n] il
BRV, /5 BAEs W i ot 3% HLH s2 M B 4g, HEE
BRI 10 1~ 15 2 1'% I PREE A v AR 48
FRHEIRYT O I8 4

Zi b, BRV KA1 A EIVE R 28T LEV, it
ZHET A, AT LEV 780U %, (BT A2 H
Wit . AR RN, rlikEE BRV IGYT, 1K
Rl s, B, I e AT 284k, %)
WEL

3 SV2A AT R AR PN AR

3.1 Bk

WEEL 10: WTHRREE, BESEH
LEV 5k BRV (#FEFH: A, LRFK: 100%) ; #F
YR/ MEFLI R E WML LEV GRS S A, 3t
PHE: 100%)

TR A e ASMs 235 M 20 PRI R K- | B
BIyRe. NGB 2 . — TN A 18 BERRE I’ 4
PR RCT B8, LEV 5 1 iR % 24 (oral
contraceptives, OC) Bk, AN52 M b B A 2 i
20 W Y R i, SR IILTE AR B A R
(luteinizing hormone, LH) I 2K FHEUN I (E, w]
ARGk, FLJC T R AR 250 (T e -
Ty —WESEIESE, B LB S LEV AR
57 =6 M, HBEKF O B, 220, LH., {251
I3 (follicle-stimulating hormone, FSH) %5 ) 5 it
AL TC b 25 5 (MGl ) .

— X RCT WFFE 48 A 28 Bl i, 451
/R, BRV (100 mg/d) 5% A OC AELEEA G IR E
SCHY LB T3 AR AR, X Lotk ) IR SR (O
T ZEHE . LH A FSH) AKEsEmEEE N, K5l
WETE, WARERHAN . 8% IR BRV 5
OC I}, T 245 28 IG5 ) & 5] o, Lk 22 B0 25
BORARZF (T GaEdE) . FHEEBRNZ, #&
F 8 BRV (400 mg/d) AT I 2 FAR OC H i) e e

http://www.journalep.com

Journal of Epilepsy, Nov. 2025, Vol. 11, No.6

A2 i 25 B, (B AR S HE DR B N IR
W (M B, A LH. FSH) S5, REZE8UR
2R (T HAEH) o

LEV 78 4T i 1 0 42 4Pk B 4R 159 2 T F 7% <2
Ffo —IGYA 58 461 FILT IRV ASMs 1Y 2ot
T 8 IR meta 28 HT 7, LEV 942 2 MEHE
# (SUCRA) fie &, A o 3 19 m 3 22 98 Ry P
(major congenital malformation, MCM ) X[
[OR=0.72, 95% CI (0.43, 1.16) ], MR &MR. £57G
S| FEMLAR 2 A MCM XU S 2 TE i (T 9iE
#5) o EURAP HEPFREFMFFRAA 7 355 Bl 257697
HI LR RPN HR o, &K BE LEV I MCM k4R N
2.8%, SARMRZGARE (2 2.6%) 3T, 8 Al
ASMs ("R PG FiBi = LEV, BRVGF, R
U | gl FEMLER AT R ER) Bk,
(M 9aEdE) o Besh, 228 LEV BT RAEKS
INFIUR B RS2 A R o g 3 [E 508 i i s g A
6 720 1] F N ASMs ZREE I 2 )L, SHisd = A
e, # 8 T LEV (AL (307 f) “F3H 7 0.5
K, HAERATE Sk BIRAR, K8 EERAR™
(I 2k 4 ) o 9% FVSUR 5 4 Ik 5 i R 48 &
EURAP Z EBAFIHFEHE/R, LEV 221 5 5% ) 2 %
JLEMIANANL G EE S LPUTIRETT B A R
SR, BRI R B RAF T (TR o ks
RIGUESE LEV 7E &8 3R 39 0% 13 FH A 450 350w JXU s 4
fiX, XA K BN R B i

AH#E LEV, BRV iy [ 56 , iEUR I R )
GAAVEUESEA B, Z2 0/ INMEAR [l P 5 Ko 1 4
o — T [l JEPE 5 1) R BN AIE ST AN A 8 45 4T i 0
F BRV WL, RILKILE WA RKZR, F= 6
MCM 25 A K45 )57 (MYGESS) o« A 4 Fmplk
1B W7~ , 7§ BRV GEUR 5% 85 e o], SB30F) 2 A 55
e, KW MCM”™ (IVYAESE) . HHj BRV 222
BRI EARL R, BETREARRER/N, B
TR PG LB RS . 25 1, HErRse= R ag
BdE SR BRV ZELE RIS T2 o X 1
i, TR 2 A e R S M 2B R
EHR, ST AR RS PEAS 5 T A
32 BEAN

BWEER 1L XTEEBRESE, BEEH
LEV BX BRV GBS A, FLHK. 94.4%)

L BAE W TIREER, B F 2 AL ah A
24, BEPE ASMs B W 2% S HOGCo i L4 L IS D
(Y5 L S 2 A B AR XU, FeA% MR, 200
Il RS 5 B ARG 7R, BRV B4 5405
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FBE TR Y, W2k RAr, 3 W RCT LA
st s, =65 % BEMRA BRV200 mg/d =
50% WK 66.7%, LI 14.3%; TEAEs
B R T RN, R H Rz (1
GOEHE) o 53— BPERF ST s, LEV H25iR97 %
AR R (46 1), 12 A4S A TR AE#RIK 70.8%, 12
3451 (12.5%) $RA5 R S/ = 1™ (MYEESE) -

LRGN B 25 IR DI B, HRUR A
By R a8 N AE ABE & AR O A 4 (e,
B PE A it A L O LA E A5 ) A RV ™ . 0 R
B A T A XU 5 3 A AR 4 1.5 ~
25" Sl AR A S R ASMs (A7 5 =15 |
LEV) M, i P450 i 5% ASMs (41K Z- 5%
LR I VE ) R & IR IAE 4 XU BG n af
239%™, H il v [F] 78 2 B R M C W R 1 (C-
reactive protein, CRP) 7KF-F} 5 -5 3l sl fik 4 i o 2
JE R I YA " . KR T R ASMs Bl
LEV %8B R S A2, R 452 [ i 375 FIE [ st A
CRP K™ RGO I3 KU . — T4 A 11 0
RCT (#) meta 73#7 S 7R, LEV MSEO W k4R
B A (0.5% ) , 1o H 571 2 20 ) DR TG 22 52 (0.6% vs.
0.4%) ™ ( | Z4iiF4%) . STEP-ONE iXIe44 A =60 %
BRI R 194 1], BfVS 52 JE, S5 ORGSR
HIRMTT 259, IR P8 73 i fE K OoF
Y153 T LEV, 4875 LEV XA M/, R T4k
b ITFERC (I RUEE ) o filt e 5233 MR 6 77 771
(75 mg, & H M) FHEIEI7 I (400 mg, £ H
PITK ) BRV6.5 K, ¥4 F 200G R AHSC QT [a] Hi 4k
K, RO R IR ™ (TTHAEE) .

T B A, B B LEV X
BRV hi /N IR, 208 e o A W T )
e, PPAR AR, RS S, KT
PEAS N 25 A A 0 T NIRRTk
33 JLEMBLE

BEREN 12: W FIILEMETSEBREE,
#FM A LEV I BRV (EESF L. A, LR,
94.4%) ;5 ¥ 9L 3 DX BRI Y B PR PR F AR
FORE R R RA W %8 LEV (%S : B, 3t
HE: 94.4%) , WIW WK, LHRE Lennox-
Gastaut ZEG1EV] %% LEV 5% BRV (IEEFE%E S .
B, FLRRK: 94.4%)

JLE T DN B E L ASMs TR 25575 18
R R WAL Z5YRIVER L IABNEE R
BRI IRMEE LRI R, LISt 7380t
/MU B . —R99 A 11 T RCT i) meta 53

© 463 o

FriE R, BRV IRHITATT e M0 AR A U0 2
JLE =50% 25510 51.5% 1 39.8%, JoAkAE
ROH 20.7% 1 11.7%, BARAEE RN 66% ™
(T urdE) o —490 A 17 T RCT K meta 347,
LLEST 9 A ASMs HUITAK, 7 =50% W2 FTC &
EZJ5 1, SUCRA H#E4 /R LEV 435155 —
(80.8%) FIEE— (76.6%) ™" ( 1 ZiFHE) -

ILAk, LEV 1 BRV 76 A ] B9800 25 4 ik UL
H R R AT A b 3 X ) 1 R
WM (self-limited epilepsy with centrotemporal
spikes, SeLECTS) J&—Ffr# UL L 2 3] F PRAE MR 25
BIE, ZHIRAVEE (52 /A, RAVEREREE E
SRR, @UURSAYT . 2025 4F NICE a8 mi#fE
1 LEV  SeLECTS M — &Ry ziy'" . —i
RCT 4 A 92 4] SeLECTS &L, 437 LEV K& pg
AT R, LR L 2. 4. 6 IR & VR AR SR8
FeLh 14 B AR (P<0.001) , HAHME L E R, K
VY2047 B 5 R (4.1%) , LEV HRIEIE D, (X
1 IR (TR ) o 53— RCT 44 A 43 6l
SeLECTS & JL, 43 l{fi Fl LEV FI4FWEWs B 2453477
27 J&l, fBL-12 % F5 %4 (spike-wave-index, SWI)
Y B REAK (P<0.001) , P24l e & 2 10 461 fii
HL &l (electroencephalography, EEG) i # i HL
GE—JARE) , HACR 25" (T 90EH) .

A G H 0 1 P R 2R A (electrical status
epilepticus during sleep, ESES) /& H1 HEHR 75 & (7 4E
R R RE IR I P B, AT IR — 2R A LA
Jill & AE . ESES FITA N 493 Ay 2 [ ARRAF 1) )L 3 007
LA IEH™ ) L) SeLECTS 43 ESES #0# W™, —
I RCT 44 A 18 5] ESES L, LEV HZ5iA77 8 Ji
A 2 AR 1 A CF- 2B 34%, P<0.0002) ,
A sk ESES gL B U AR R ™ (T 9aiE
W) o Hy— W59 A 73 i) ESES L, LEV
BT 191 H, =50% W& RN 63.5%, Hr izl
69.2%, #ANZH 61.5%, EEG 351k 56.2% (SWI I,
) P (M SEES) -

KZH I i (epileptic encephalopathies,
EE) X ASMs RN A, J& TR BN . £
WiWF 5 ESC BRV 37 EE S 8 U1 . — 3 1]
JET P AF 5 N 42 T 25 1 kB M U I
(developmental EE, DEE) £ JL, BRV S HIVRYT 2 4F =
50% Ni& R K 69%, TTENERN 7.2%, 29 HIH
BCE I BEG 8% N R RN kAR 16.7%, H
YR T2y (M) . —TE KR £
HROCs RIS 0 A 45 il 24 100 8 L (64.4%
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EE), BRV BHIEIF 24 1 1 H =50% i & Kk
42.2%"" (MYGEHE) o 75— EEHEIF TR A 46
Fiom L, Hod o ) EE #ULME R BRV BANIGTT
1240 H, =50% W& %N 44.4%” (MHIESE) o

Lennox-Gastaut £ 5 fF (Lennox-Gastaut
syndrome, LGS) J2—Ff /" H /Y JLE W] EE, H iy
RIGTFA T B R Pk k. Z A FEUESE, LEV 5§
BRV ¥ Al FAME 3% LGS, — TR RTRETERF a0 A
55 1] LGS L, LEV JAJ7 8 J& = 50% I 2
EEG i3 543 51Ky 58.2% 1 51.4%, 27.3% )L
LT LN, REFERAF 34.5%""" (1T HAE
P5) o i —RuBEHEIT R A 43 19 LGS &L, 65.1%
VEPE A LEV MEKAIRIT TR, 250% NA KR
ik 81.4%, 25.6% B IL H A= 15 A8 ) 5 ks
(MYEEIE) o [ Z o BB RF I 98 A 44 (%
161 EE i (45.5% LGS) , BRV AT 6 THK) =
50% AR 43%, T RAIEFR R 5%, fREFRN
529" (MYGEHE) o 53— LA B o] 5 A
B /R, BRV AT LGS ) = 50% N & Rk
40%"" (MGG .

LEV #1 BRV Xf JL# M /DA B INAL 22
el ARKEBYLWEARER, —IHA
98 FMEIGTE FOS JLEMEE 12 AR RCT WH5IE
52, LEV X ULAYICHZ . RS M T gt
TR, LT LR (T HaEdE) . —
TN A 257 B L A T b 25 4 30 Bt
RIS s (N01266) , BRV IINAIF (K2
9.5 4F) W AR s R e UL BT L AR R
AR &R MR, XA T RETC w0 (T L) -
NO01266 50 1A 209 Bl £ LW AR E S, 75
HrizR, BRV BIITGYT R S EAAE/BMI 75 K
5 R % (z-score fIZRIEH) " (T ZEHE) . JLEA
/DA Bl LEV 5 BRV 4501 K Al fig
(AT R IE L RIVER . 4G By B U A A 17
. BEAR RSB, IR TRE

4 SV2A ZE 7 E b8 5 it R i8]

4.1 HYHEEER

WERN 13: X TFAIIHEHYGE Z=M BN
B, A LEV 8 BRV GEE%S%. A, iR
. 94.4%)

ASMs [H] a8 5 HAb 25 Y A BEAE S 2%, &
B R 2 S R g L H B IFiE A%
P450 il 52 ) . AW E E LS AR B IEHEI R R K
Ao AHEAEF AT 332 BE AR Ak, DTS M7 2L
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SO INEEYER N . LEV FER NI >, 2R
FEY N CIEPERY UCBLO57, AT 41 i &
P450 [F] T R4, AN 375 i 1 7 A s
IR 259 A AR ™. LEV 25440 BV HITE
4™,

BRV 2Ll i kil . CYP2C9 M CYP2C19 i
AR, =R R 2R (BR | R SRR ) 4T
ZPIEHE" . BRV XF CYP RIS AN 25 1y 15 2 1
JCREMHIVEA" . BRV 259y 18] i AH HAE FH R
F5m
42 HEIGRMEEREFNERE
421 HFosezm A8 EpE R, LEV 78
B-rh B IF D BEAZ 481 (Child-Pugh A 5% B 2%) &
OV bR S R R T 0 3 25 7, TR AR &
e iFA# 4L (Child-Pugh C 2%) #&H, LEV By
THERARFEAR 57%, FREWIEK 2.27 ffF, FE 5™ &
JHs S B B T RETRGR ARG . PRI, X - rh 2
JF IR0 3 # LT R LEV Fl i, (Xl etk
A T REAS A Y 2 BB 32 40 R A ) hh R
B, IR et RT R SAh, iR
/N, LEV S0V i AF ARV A OCHK, ] RNy
MG BT PRS2 40 . A B et . 2tk
vty M IRFE S, AT N 1 JE 2] 5 4~ H A
ggiene i T ARFSE Bk, BRV FE fd B X A
e IR BE AT D RE A T AR TP A0 R R i)
4 9.8,14.2,16.4 fl 17.4h, AUC 43514 29.7, 44.6,
46.7 147.1 uyg h/mL; S IAHLL, T DR
TR BB A Y AR, R R AR AR s
ML BRV FEF I REH T R T I R R TS 2
50% ~ 60%, H.5 M40 AR B T ARG, R,
FFIIREAS 2 & AT BRV, [H#E SR B 417 1l
R, AN 6, FDA AR FMHME RS
(Food and Drug Administration Adverse Event
Reporting System, FAERS) %4l il i 260 T A
R F M o, RWEEE] BRV 5 2591 45 4
U3 g 5" 5 R g —8UH &, LiverTox
B R, KW BRV 167 KA L35 5% 2 i
KT E TR, HARMERRNG R B0 A0
4.2.2 B EM  LEV IEE IR E P
254R 20 J1 F R BRI R HLE B R LI B
K (creatinine clearance, CLcr) & i % 1EAHE, HIA
B EHEM 5 L =ik 66% (JRIE 254)) 132 2 ' T be
AR EEE W™, FT I, LEV B2 R IR
i CL, #E17IH%E . BARS IR 7, SRR
Mrig#, —IARGEAR Wos, EHEH T LEV iHER
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R4 EZHFEBNAWAEEREBR

24 YA

ZEZHIPEH ASMs!™
EASMS"™ 72 2 f P H 5 O IRaEEZE2Y | Mo

ZELAPGIAE RSP T R R RO IR R RECRLILE  NREN | FEALER S A E AR
AR R S DO AR

®5 WAFEBNHEYHEIERBR

25y YR EAEH]
fisrpiE ASMs™Y AL SRV RIS ZE ZE QR BARPEP KRB R R LA, FOILER . IR MRV T
AHEAEH
A 3L P H 22 R BCR P a TG ) (R S PR 4 ) W RERE 5
AT PR AT R AL (400 mg/d) AR 2204 M 3R e BE 1 I120%
FEASMS™ AP SrPGIE S ITIRBEAPZGIR A AR Z I, X2 BN TR
B[] P 4 52 A1 S P I RIAAR IR PN, TR AR S P HE R 1009, BRI
6 MUABERNERETBEFWEENZ
ARSI AL AT R RYERF
WA (163 KL L)
A H 29K, K25 mg (50 mg/d) HH 2K, B:K75 mg (150 mg/d)
A = 50 kg L7
HAH20 kg ~ <50 kg L7 £ H2WK, $%0.5 mg/kgl 1 mg/ (kg-d) ] £ H 21K, 51K1.5 mg/kel 3 mg/ (kg-d) |
AT 11 kg ~ <20 kgL i H 2K, F1%0.5 mg/kgl 1 mg/ (kg-d) ] £ H 21K, K2 mg/kg[ 4 mg/ (kg-d) ]
<11 kg)LE & H 2K, #%0.75 mg/kgl 1.5 mg/ (kg-d) H 29K, 5¥K2.25 mg/kgl 4.5 mg/ (kg-d) ]
®7 EZHEEEEYRALEBERHFEFERY (BT CL. &)
5 R E R BE CLer (mL/min/1.73 m*)  ARf e
EH B =80 YN £IR500 ~ 1500 mg, 45 H 2Kk
JLE FFYK10 ~ 30 mg/kg (0.10 ~ 0.30 mL/kg) , A H 21K
BRRE S 50 ~ 79 [ON £EYR500 ~ 1000 mg, 4 H 20K
Lz £FK10 ~ 20 mg/kg ( 0.10 ~ 0.20 mL/kg) , % H 21K
B, 30 ~ 49 A K250 ~ 750 mg, 4 H21K
JLz K5 ~ 15 mg/kg (0.05~0.15mL/kg) , A H2WK
JEE SR <30 YN £IR250 ~ 500 mg, 4 H 21K
L £3YR5 ~ 10 mg/kg (0.05 ~ 0.10 mL/kg) , & H 21k
EAESEAT BT — A MR F S — R G far 71l 49750 mg; SRJ5 500 ~ 1000 mg, % H 1K ; #HTE
M B 0 R HEFELT250 ~ 500 mgfi e 5 &
JLE MRS — R T F 15 mg/kg (0.15 ml/kg) 5 #RJ510 ~ 20 mg/kg

(0.10~0.20 mL/kg) , & H 11K BEHTG, HEFLA5 ~ 10 mg/kg (0.05 ~
0.10 mL/kg) Y3 I3

5 EIhEEIE % (GFR>90 mL/min) Hd e s AAH
ols £ =R AR 2 DR T e o ol i o/ 7 2 T B 2
R B E WY R TR AT, IS T
FH % e A H B 750 ~ 1000 mg, 4R 671 faf 771
k1 60 mg/kg, [RIEHEAT 254 W™

LEV Xt B D fig () 5% w78 A R 4l . — I
A%hiﬁﬁﬁ%ﬁﬁﬁﬁ%,ﬁVi%%ﬁm
ASMs FHLE, 2MEE =l KU 22 AR/, AT REAAAE

RPN RN s TEL2 2RI B E Y, 2254
T F, AR R 0T RE A7 B R 7 8RN B3k
R IR RIS B, LEV 5 180 KN A
PR B A 5 RS TIC ik 2 AH DG M OR=0.70, 95%CI
(0.43, 1.13) |5 A& SR Z 18]l i LT
FEMARL T B E 27"

BRV V&7 B DI Be 40t 3 B & JO 75 A 2 45 24 5]
—I00 T 3 98 45 0 o, P T RE R R

=)

H o
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®8 AZHPEEMAIAEERNFRRE
VAR DAL A3z
ES ESI
ESTITEIN i ESTETZIN i
2 R ST TERE, Sk, Z 7, IAREAT AR, Gl RGN WBRE, Sk 0T ERERE R, (EUE R 2 AT PIE
B
AT A S FBIEIAER. Bty UHTEILE FAETE Sl BB RIS, BRI T A
P 4158 U Btk
HILRSE TS AR RS WL, iR P L N ) WL, — R
L MKt
LR ESE /MR L HhfoRE AT M D iE AL
HAl Rz s L SCRERAE MR N
BRV 254030 12 # /N, C,,. BEAd X B 20 1 SFPUREERE) | i H (b E BEE R B AU st pp IR e ) | 22

ARARAE BT H AT Z & T BT R 2510 50
FIE RV R, SO D 2B AT ) AR I
A BRV, #RE HAT, 1R WL HHE ol R
GiPEUEYE 2R B BRV 5 B D Re it 405 sl 2ot B i A7
FESREK

ASMs (W55 B e B 58 TUN R AEZL T, if
TGS A BE AR RE, SRR MR
R JLab g RS S MR R . AR IR
XFSV2A 254 7 I IR N AT 7, oA
ASMs WIE FHAH R (RN S, BB AH DG 48 pg At
A2, LEV il BRV fERIER T SV2A etk
ASMs it T 2 Rl & ARS8, (i F i 2 b A 5
BB RN (K 8) , WEHE  AF W11 R 2 H
o N N e o S ST R ER (s L g

Fl2R A FrAEE LA G o . AL ZIHR
By HBRAE T2 2R Gk SR ms S A G UE B 2 e 2, DU
Bl PR BRI HEAT 297 B3, (LA A IR B )2 T 1Y

SRR Ty o AR RS, R A R A B 1S

A IE S R ILBRTE R, ST B R R S E MR TR I . R
UL Y e, B A SR BT 4 B A I, TR TR TR IR IE
FT A B E I REAR AU AR TR

AR RS SR Ay I B SRR A 4 (IRAEE
BRHFEHR, HEANRE)

PRIGEZE (bl KA B 25 = B2 B ) | BRBH & (IR R
REpMEER —BEBE) R (PR M E s — b)) A
P (PR A R T R o7 B M P AR B ) | XBH A
(ZEFEFERERRAPIRER) T fn (2 B ME bl B
BE) . T G TR~ BRoE Be s 2 — R Be ) | 15 (i
REAHIHELE BE) | whfEVK (R BRI 25 — M m B pe ) | it
BUNIER AP BE B ) | #ERe (R B RAM R AR I EEBE) |
TR A CH R R R R B P AN R e ) L Y3 (5 ZE 42 B R
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g (terp RO 2 R OF B2 B R B NS Bt ) R H R (1
MR B — MR R BE ) |« 74 ORI R 55— i Js =
Be) « BT O N BERE R 22 B 2 — B Be i 2 Bt 24 F 5
FIt)  MRLAL GE MR E S —BEBE) | Ah—HE (BB R R
FEEERE) | XU (U1 BBk e b A AR EEBE) | X1
ks (EmtReA R PREERE ) | XIBEE (M B RL R 27 it s 2
ZEERE) L XEE D (AR AP BERE) | X (IERURA5
—BERE)  XURFE (Al Ko R 2 B TR B A B e ) | T
FIAT (PP RS MRS Be ) | D% (28 EZE PR R i At IR
Be) | dfity GRS — BB ) | 2407 (g BERR
F—EERE) ALES CERRERIH R ERE) « RB%E (R
TRERIR Y EERE) |« PV (P14 B2 Bk Be 1 )1 4 A
REEBE) | FMH CEARERIR A E IR R ) | AMNIFE (75 55 K
MR EERE) (R (5 SRR | R (R B
JE B RE) |« ERE IR E M E 5 — BB ) | LR
(EERER RSB AL st KIZBE B ) . E I (VLR %
el Jmes —BEbe) « Eakpk (ALt g3 —BEBe) « LK
(TR B R B R — B2 by ) /N [ g Rk 2 B (R
FERCEM B INRFEEBE) 1 Eopig (IR ERICEI R 5
—PEBE) . EE CEBERICEE MR EERE) s (F
R BE TR SRR BEBE ) | SR A7 3C (P BR a2 B b
HUMAIEERE) | SRRAR (UJIR AP BB ) | SRAfik (R E
R mAe Il EERE) | RIS P ERR 2 — B R B ) |
B (SN BERIR A B e ) o i (Hhmg R VR 2=
Be) . M4 CRRERIR MRS — BB ) | V7% 5 (T E I
B RBERE) | A8 (7 PHBERL R 3 — BB ) | BLE:
i (B H R EIERE) T # (S ER R MR
BEBE) | BT CREERIR S SBBERE) | TRk (42 R
RAEBERE) | KR (T HERFR2 SRR | KA (At
BRI r a Bebe) BB (AR REFFEEERE) | 8K
W (Ll R 2 M w2 — AR EEBe) R IEM (4%
REFRARLERE) « A (IR PTEEBE) | SR (il
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ReeMm e —BEBe)  RETT B RAMERILER) | R
i (A R R A [ B IR~ B M B ) 55 R e ) 2R TR
(M /R R B T 2 — = Be)
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The localizing value of scalp high-frequency oscillations for the epileptogenic zone in
infantile epileptic spasms syndrome with structural etiologies
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[ Abstract] Objective To investigate the value of interictal scalp high-frequency oscillations (HFOs) in localizing
the epileptogenic zone (EZ) in children with infantile epileptic spasms syndrome (IESS). Methods A retrospective
analysis was conducted on surgical IESS patients treated at the Epilepsy Center of Shenzhen Children’s Hospital from
August 2018 to November 2021. Preoperative EEG and clinical data were collected. Based on Engel classification at 2-year
follow-up, patients were divided into a seizure-free group (Engel Ia) and a non-seizure-free group (non-Engel Ia). An
automated detection system was used to identify ripple events (80-250 Hz), and the H-index (ripples per channel per
minute) was calculated in the resection zone (RZ) and non-resection zone (non-RZ). Result 35 children were included
(19 seizure-free, 16 non-seizure-free). The H-index in the RZ was significantly higher than in the non-RZ in the seizure-
free group [(58.16+43.95) vs. (24.07+22.85), P<0.05]. Using the RZ of the seizure-free group as the gold standard, the area
under the ROC curve (AUC) of the H-index for predicting the EZ was 0.83 [95%CI (0.70, 0.96) , P<0.001], with an optimal
diagnostic threshold of 21.50 (sensitivity 73.68%, specificity 84.21%). Conclusion  The results confirm that the interictal

scalp HFO index may serve as a potential biomarker for localizing the EZ in IESS children with structural etiologies.

[ Key words] Infantile epileptic spasms syndrome; High-frequency oscillations; Epilepsy surgery; Prognosis;

Electroencephalography

DOI: 10.7507/2096-0247.202508012
ESTE P EFEA 2 BUR AT E 4 (CB-2022-015)
HEE#H: #/£% . Email: Caodezhi888@aliyun.com

http://www.journalep.com


https://doi.org/10.7507/2096-0247.202508012
https://doi.org/10.7507/2096-0247.202508012
https://doi.org/10.7507/2096-0247.202508012
mailto:Caodezhi888@aliyun.com
http://www.journalep.com
http://www.journalep.com

e 472

B LB T 2 22 25 B AiE (infantile epileptic
spasms syndrome, IESS) J&— 7 S XEM: (1 4 i3 AH ¢
PRSI PR ", IR LA 1 ~ 24 F IS A0
YR 2R AR R ER B, S Ve A 00 Ak e, &1 22 5 v i
R, WA RIS SR I LR, B BUS
RAE B0 B TR P B AL, TR
ARGV A (CPIUE LAY S o)

SRMTIG RS e, RV 280 RGEARTTIEAL, )
AR Z TR EILRE EAE RS 2%
fig™ > R RO X 7 SR AR 2R 4 LA
R PR R, EX—-F T, mikE
(high-frequency oscillations, HFOs, 80 ~ 500 Hz) /E
B X V8 TE AR WA ) B 2R 32 36
80 ~ 250 Hz #il B () HEOs 8 Fk Wk (ripples) ,
AIFE Sk B i TR I B, B TER L B TR
FEESA, B LA P A % 2 s T
WETE TESS By HFOs AHOCHF9Y 2 4 vh T i) BRAF AL L
R B4 2R A 0 M e, S B R I FH 52 B
1M1 & AR HFOs 145 A3 RE i A7 4™ ™

ARWFFE B FE5r M TESS fB LAk Bz il i v i
WO T ARYIER B W X5 AR VI BR /25 Wy X Z ] Y
O ZESE, SRR S RIS BUAE G, T
it A TR1 30 HFOs £E oA 7 TESS HUi IX Hh i v
TEN HI B

1 ARETIE

1.1 HRER

Wk 2018 4F 8 H #) 2021 4F 11 H 76 e B
HO TG I 58 ORI T AR 19 TESS LG IR BT8R} .
AR5 B IR T L3 I B A8 B 2% 51 &5 (R B o A
HEAE (202302802) , PIAA T A [R50 47, 18 2R
Z2 G oA UE S R R [R] 2 PR UOIR B
1.1.1 At (FRHE) O RIEERT
P BE % (International League Against Epilepsy,
ILAE) 2017 4 B9850 53 251 2021 -AETT 98T A= )L
FVEL LA AU 25 B A B/ e L, #1i2h
IESS™ ™ @ ARFTIALIH ME RN @ 8%
HRYATETAR CELFE 22K/ 2 Mo /50 i - 25 W sk iz Jo
PIGRAR) 3 @ RIGHEVT =2 4F.
1.1.2 B HkARE (BEAE—) O KRETIPE
FOREA 4 @ Ml E SR A% <1 000 Hz; B i ic
SEH 2 ANEE AR R I, @ (UTIEFAR
(In#gE . VNS, BRIRIR DI F45) 5 & B4 i A iy
<LAN5HEP; © BV 2 4R,

WA LS A | R TE] | R L R &

http://www.journalep.com

Journal of Epilepsy, Nov. 2025, Vol. 11, No.6

VERHIE | Bk i B 5525 22 B0k TR 07 X St (]
PO 25 90 0 1 52 BRI T e IR O 55 I IR B8 kL
A BULRE AR J5 2 4R ek 2 4R DL E s BE DT s
B4, 4% Engel 53907 AU 40 (Engel Ta 9%)
TG A2 (Engel 9F Ta %) 7,

1.2 ARF*E

1.2.1 A AL RAHERR 10-20 R %%
3k Bz Hi e, i Compumedics., 5%, Nicolet i H El{
ORI, RAEREESR 1000 Hz VA . Ard L
PSR = 20 /NI FE AT L T, B R RS A
SREEARI, [F)25 10 50 H T B UL T

1.2.2 @& B R LREPLIEBUEZE 5 0 8h
NREM TG {2 Oh b (%) i i 5500 A 7 5 2 i
K WU Ak F 86, 2T MATLAB 2013b
EEGLAB T.HAU, 12 BEA A IE 50 0E A9 3k 52 1o L
FE AR 3 43 BT AL T L Sl R 4 X U R AT A
SR SO R MR PSR
HLESE =4 HE R 80 ~ 250 Hz AYTR % IEIC
R LASREBE Y WA S 2R A A A i — 2
EUE, WA 1.

1.3 SEitaih

X X ARIEFARIE R ARG, KB
o BT 7 T 4% S 3] Sk R JIT G 1) R AR 3 T K A )
BRIX, HANAEIERIX

H 385 AR X SR VIR X A5 40
YR~ 1A S IR R, 43 id o H, FH,. 3
AR TIF:

YIBRIX H 8%k (H,) =D Bk ARSI )3 8 2500
(BB X B T £ <5 730

VIR IX H F5 80 (H,) =3E U bk DRI 9 3% D
SE (DIBRIX R T 05 4344

H g%t VIBRX 59EUIBRIX H 48450/ Lk
H, HEAL 2T

H 5%t = H/H,.

BURXBE . IS4 (Engel Ta 2¢) LAY
BI85 DX Ry S50 XA SR X, FEDIBR XAk 3E S0
DXAH IR X, 5 74T HFOs A9 (v i H o

AHFFE R FH SPSS 22.0 #-ATEE M. £FAIE
Ao AT R GOR U R bR i 22 300K, ] LA
SR STREA ¢ K550 (7 2255 0)) SRR OE ¢ K5 (O
ZERFEE) 5 THECRR ABIEL (E 4 L) R, 4]
FLBCR A ) K3, A R ge 35 S 5L, L P<0.05
RSB GIERE L,

LT A2 2 LA U0 3 XA Sy 50T DX ) 2 A
e, 232 E TAEHFME (receiver operating


http://www.journalep.com

2 20254E 11 H 55 1135556301

473

Fpl-F7

F7-T3
T3-T5

T5-01

Fpl-F3

F3-C3

C3-P3

P3-01

AFz-Fz

Fz-Cz

Cz-Pz

Pz-0Z

Fp2-F8

F8-T4

T4-T6

T6-02

Fp2-F4

F4-C4

C4-P4

P4-02

] 100 v

250 ms

5uV
250 ms
©

10 uv
250 ms ®)

Wavelet

—

100 200 300 400 500 600 700 800 900 1000

@

200
150
100

1 EBILBE
a. AU F M NREM W 2 s RG], IGSR0E I 1 Hz, EARUEDNE 70 Hz; b. SEHRNFR IR, (AFEDE 80 Hz, midfiugiy 250 Hz, ¥¢f64 il &
1) HFOs 2 /R 5 ¢ BN T3-T5 338, E A ZIHE ISR R M (B, RIEMRRmME (F) ;5 d KR C T EBIE TS 4, 7l
JLAE 80 ~ 100 Hz 45K 1 Bl P /18— A FIST AR (0 i3 o5, EHATR L AR AR B R ms, ZAABARBA 4 Hz

characteristic, ROC) 14k, 113 <k T i F (Area
under the curve, AUC) M H: 95% E {5 X [a] (CI) .
# AUC>0.5, W/R H $8503A7 — & MINALRE, Jf
3 Youden F8%L (BBUREE +R¢ 7 B2 1) B o FefE12
W FHE

2 #R

2.1 FREIERER

TE 95 S £ B B 11 191 85 422 32 AN BHIGB IT 1Y
IESS FBULBEAIER, HIBRIEE T . @ 5 FlEJILEE
(i) 3 Sk g e ARt FEIX 5 R TR, AR S A
TE9 AW ~2% 2 A%, Wil 3 5 h ki
2 3 FCD 1AL, (D 3 117 JEBUR AL A AE T XL
MR AR TG HEF AR O, Hd 1 F17HRIK
RYIFFAR, 5 4b 2 115 SEEG 513 T Jay i #hasE B4t
AR @ 3 B IUARE I EAESM B R T, KRBT
Jer s i o P S

2, AT A 35 i IESS FAREIL, H
WG4 19 B, B AELA 16 ], FARRFEH4
% (28.60+19.49) H %, “F-#kE 15 (38.34+10.60) 4~
A, PRI RIJC B 3% 25 5 (P>0.05) .

Ji A BBLAR TG FH 2 Fh b & 4F 2547

¥ (4.69+1.84) T ], ZHCGHEZMER (65.71%) 84
HARE (22.86%) 1697 . F AR LI ERE WA Ny
F (51.43%) , FWR N 2 il w a8 5 i -2 D R
(42.86%) o IWHERA PRI E AT AR Z W
(65.71%) , UK I BTG A B 240 (14.29%) -
22 KEEREARFRBEANKNER

AT 434 v e, PR3 S AL B0k 800 A, A HE i
P 28 080 4o T A LR PG F AR U bk sk 25
T Py DX D10 o3 DX AT S A RRL Sk B D K
ML LR 1,

TE A, VIBRIX SHEDIBR X A, ik
MR B BB MG 25 5 (7.21£2.09 vs.
13.11+6.67, P<0.000 1), H H 52 &5
(58.16:+43.95 vs. 24.07+22.85, P<0.001) . fETHJG A
FELL R, BARYIBRIX 5 AEUIFR X 938 18 B AR 5L
WM BEA B ENSiT 225 (6.00£4.00 vs.
9.38+7.47, P<0.000 1) , {HF XA H #5508 A&y
BER IG5 X (34.17+26.34 vs. 33.28+35.32,
P=0.89) .

W2 2, St E S R S s A
B H #5501t (5.9546.61 vs. 1.3140.80) , £ IEZMEKS:
5 R IR IEZS 70 A, SRS SIAEAS ¢ K, 22

http://www.journalep.com


http://www.journalep.com
http://www.journalep.com

474 Journal of Epilepsy, Nov. 2025, Vol. 11, No.6

®1 PAHEBILLEERENER (xXxs)

4y ioalllEiEr 7 YIBRIX AEPIBRIX PfE

WG L (n=19) A 7.2142.09 13.116.67 <0.000 1
A 368.05+342.08 375+360.52 0.99
HARELC 58.16+43.95 24.07+22.85 <0.001

TilfE A (n=16) JHIEEL 6.00+4.00 9.38+7.47 <0.000 1
R 374.06+536.60 0.23
HIE%L 34.17+26.34 33.28+35.32 0.89

VE: L A IBREARDTBR DAY A G TE R s 2. BRI 850 PN DX (VIR DX sl AR IR X)) Ji A 1 A A 0 )
BRI 3. HISHG: ESCHUIBRX SARDIBRIX Y, 45000 44 I 3EE A g, B AUl A0

Levene J7 225556, P<0.05 (7 EAST), WERA N0r P<0.05 | *
BEIE ¢ A0 (PRI o 2550 S P2 H 4880 H R 1k
PR S B Gi T2k 15 L (1=2.14, P=0.045) , UL g”'
K 2. o
23 LB D HA R R R R sy
s TR X — NG RS, Tork B ) —

SEFE ™, AFFE ARG 2 4 T8 R AR g H 5 b
i, HED O X 2 e S T TARVIBRIE
U BRI KSR AL A DR X SR U X
FHORIAIX, FAx DX O AR S0 XA SCHR IX, Jf: 200

iEREH B N EE

B2 AEWEHEHL

P BFOR A E 2 5, B, e 1 45T - Feooon
B, SO XA SE I X ) H A S22 E T RS0 X A .
MK IX (58.16+43.95 vs. 24.07+22.85, P<0.001) , UL i& 100 B
Kl 3, 50
2% 4% = > 0
ABRTEEARAR. H AL R T AU SOMKHICIOE BRI K,

(Engel Ta %) B IEAHOC . BUW XA G XA H 45
B S T HEBUR XA C X 8 (P<0.001) , $2IK
H F8 505 B0W XA AR % V) CHK, Sk B2 HFOs 1] fig

B FARATAEUR XL At — 1A H 38 5o
B X B ENRLRE, FRATLH T ROC 2k, WK 4.
5K, HA8ECH A BURIX 1) AUC H7 0.83[95%
CI(0.70, 0.96) , P<0.001]., Zy&48%0H 0.58, HfE:
BT E R 21.50, LB 73.68%, KRR
84.21%. [IRZERELR, H 3550 2 5120 X it B
HREFSAE; HEXE HEH>21.50 4/ (58 e . . . .
B350 B, PR HATRE BN X . 0 20 40 60 80 100

100%—4551E (%)

B3 AEBMRIFMEMEX H 158

U (%)

3 itig

NN < . B4 ETFHIEHHINBHMEXE ROC ik
AR T EAERASL 2 HFOs 7E TESS &

JLBUIR DX e A7 B A F 5 Tl v i v A (. BF
¥ 45 B 5 Kobayashi 2™ () &k —8, 2L
Z5E BB LR AE R3]Sk B2 HFOs AN ] P4 1IE -5 20
XAFHE T, . HETE R LR R A2 N S5 bR

http://www.journalep.com

i, XF AR LE, t TRER A T AR, AR
LR BA R PR, AT LA R S W O
X BT, AJa T A ARG RES A o B hn A T 56
ik, Zig AT FEE


http://www.journalep.com

2 & 20254E 11 H 11855 634

BEHT, Az /N B B RS B Sh ARG G Sk
F¢ HFOs $8 800t & SR PR & 1 BUR XA —
WA, SR, 2 AR 3 (CF3
FARFWE 22 %), 8]0 R 5 L 30 467 48 Jmy PR
(78%) , FATy X ZHCH B i - DI BR el 2 W, Yl
AN 5 FIRIFFRRE], AR R TARIE 24
JUREAR, B X8 FLE 5 o)z, & o 2 it
FLE R MAE" 0 ARFIT R, A SO M 4%
WOREC B LR Y, Sk K HFOs [RIFEAAAE 73 A
25, HHZSRHESEUR X LR EY] .

451N R TESS & A [a] A fik H ] 528 ) B 2 1
FLEO XA TR 1 e B AR e AR BB T A 22 55 . TR
I LB B B 2= 7R " $E i m AR T &, A
R ggit N T AR IEAS, A B Tk A2 7 25 M
KRB . ARFSCR A 3k e & HFOs 4317, 2
HER H f8E0E W, ATk . FEARHIFFE Y, BUW X R
T B Sk By X3k G H 48 B e 3 S T AEEUR X,
H H %5 RIFF A5 (Engel Ia 9¢) 2 1EAHMH
Ko AMSRUESE, FET H 55009 ROC fhZ EA 1L
SRHRIRCRE (AUC=0.83) , H BT 22 i) s AL dR T
(BRI B e

AL R IR LR A EE G /R, HE)
Ak i HFOs 20 AT AR B AR L s AT Sk 12 Pk
HLE 5 e B, TR A M A A E . 2T
45 A S R 25 W XE TR T I U L B AR T T AL
rh— 2 LAY L AR B A, A BT R e T
ARIMEBER o A, X — I A AR B R T
Al VA, BRARR fR] L 28 9% M iA, B —E W)
Il R AT T o

MR, AR AE—E W RRE. Bk, fEh
— TG [ BRI, HAE AR AR A FR, AT fig
MR GO ARG I H a2
24 X TIPS TR T BRI A AN
Ao HWR, ATE LT AR IR B82S W DX A S B0
XWENRS% ., TEERERNE, FARLHEYEF ] 8
KT ILBRA B X, ik T i T 300 H F8 800
WIRRE P A — i BRI i, PR AT BB A
BUREREVIBR A XA T “BURX” o B,
3k H2 HFOs Wk 52 Z R R, NS0 X% T 22
%4, KSR S S AR KB, TEH
3 KN Ay BRI i =25 448 sl M A Ak ¥ BB L, H 8 EEXT
3R i) S w38 vy, WAL 3 T, B0 XA DG X
1 H F8 500 A o 25 I B RO 3, HANZ X
W5 XA CHEBUR X)) AR T f A oy &
T, RIS B S AL, Ak HE—2Y R

475

HEA RS R Z 0 EAE, IR MR E LT
Hoilfs A& FHE . 7Ef#E HEOs 45 m}, F4h 4 Hot
ARBGPEAR GEAE, $H 00 SOR DX AT BE A7 78 195507 S
i, LA Rk f A B A S S A

A SR B SR )y i, BT 45 R R,
RAERIEAL 2 HFOs $8 80T R 4544 14 1ESS L
SO DX L VAR A bR e )

FZEHRFE P fEH TR o

S 3k

1 Pavone P, Polizzi A, Marino S D, et al. West syndrome: a
comprehensive review. Neurological Sciences, 2020, 41(12): 3547-
3562.

2 Zuberi S M, Wirrell E, Yozawitz E, et al. ILAE classification and
definition of epilepsy syndromes with onset in neonates and
infants: Position statement by the ILAE Task Force on Nosology
and Definitions. Epilepsia, 2022, 63(6): 1349-1397.

3 Tekin Guveli B, Cokar O, Dortcan N, et al. Long-term outcomes in
patients with West syndrome: An outpatient clinical study. Seizure,
2015, 25: 68-71.

4 Riikonen R. Biochemical mechanisms in pathogenesis of infantile
epileptic spasm syndrome. Seizure, 2023, 105: 1-9.

5 LiL, Lin S, Tan Z, et al. Resective epilepsy surgery for west
syndrome: the hypsarrhythmic asymmetric scoring scheme is a
determining predictor of seizure outcome. Seizure: European
Journal of Epilepsy, 2022, 101: 205-210.

6 Asano E, Chugani D C, Juhdsza C, et al. Surgical treatment of West
syndrome. Brain and Development, 2001, 23(7): 668-676.

7 Kwon HE, Kim S H, Kang H C, et al. Epilepsy surgery for pediatric
patients with mild malformation of cortical development. Seizure,
2020, 82: 50-55.

8 Cai L, Zhang K, Zhou W, et al. Consensus on pediatric epilepsy
surgery for young children: an investigation by the China
Association Against Epilepsy task force on epilepsy surgery. Acta
Epileptologica, 2023, 5(1): 20.

9 Cao X, Ding X, Zhu F, et al. Surgical outcomes of drug-refractory
infantile epileptic spasms syndrome and related prognostic factors:
a retrospective study. Acta Epileptologica, 2024, 6(1): 36.

10 LiuY D, Zhu FJ, Chen Y, et al. Preliminary observation on clinical
outcome and safety of surgery in early infants (<12 months) with
drug-resistant epilepsy. Seizure: European Journal of Epilepsy,
2024, 122: 165-171.

11 LiuSY, An N, Yang M H, et al. Surgical treatment for epilepsy in
17 children with tuberous sclerosis-related West syndrome.
Epilepsy Research, 2012, 101(1-2): 36-45.

12 FEhz, B4 XIPAHL, 55, Rkl IR 25 MeTa M i 1 e 22
i T AR PG B A TG R R 47, AR S HLRHIG R ¢35,
2021, 36(17): 133-137.

13 Pindrik J, Hoang N, Smith L, et al. Preoperative evaluation and
surgical management of infants and toddlers with drug-resistant
epilepsy. Neurosurgical Focus, 2018, 45(3): E3.

14 Santana C E, Jr J E, Staba R. Drug-resistant epilepsy and the
hypothesis of intrinsic severity: What about the high-f requency
oscillations? Epilepsia Open, 2022, 7(Suppl 1): 59-67.

http://www.journalep.com


https://doi.org/10.1007/s10072-020-04600-5
https://doi.org/10.1111/epi.17239
https://doi.org/10.1016/j.seizure.2015.01.001
https://doi.org/10.1016/j.seizure.2023.01.004
https://doi.org/10.1016/j.seizure.2022.08.011
https://doi.org/10.1016/j.seizure.2022.08.011
https://doi.org/10.1016/S0387-7604(01)00305-9
https://doi.org/10.1016/j.seizure.2020.09.019
https://doi.org/10.1186/s42494-023-00130-7
https://doi.org/10.1186/s42494-023-00130-7
https://doi.org/10.1186/s42494-024-00176-1
https://doi.org/10.1016/j.seizure.2024.09.009
https://doi.org/10.1016/j.eplepsyres.2012.02.017
https://doi.org/10.3760/cma.j.cn101070-20200505-00769
https://doi.org/10.3171/2018.7.FOCUS18220
http://www.journalep.com
http://www.journalep.com

476 o

15

16

18

19

20

21

22

23

24

25

26

27

28

29

30

Jiang C, Li X, Yan J, et al. Determining the quantitative threshold
of high-frequency oscillation distribution to delineate the
epileptogenic zone by automated detection. Frontiers in
Neurology, 2018, 9: 889.

Jacobs ], Staba R, Asano E, et al. High-frequency oscillations
(HFOs) in clinical epilepsy. Progress in Neurobiology, 2012, 98(3):
302-315.

Zijlmans M, Jiruska P, Zelmann R, et al. High-frequency
oscillations as a new biomarker in epilepsy. Annals of Neurology,
2012, 71(2): 169-178.

Frauscher B, Bartolomei F, Kobayashi K, et al. High-frequency
oscillations: The state of clinical research. Epilepsia, 2017, 58(8):
1316-1329.

Thomschewski A, Hincapié AS, Frauscher B. Localization of the
epileptogenic zone using high frequency oscillations. Frontiers in
Neurology, 2019, 10: 94.

Gloss D, Nevitt S ], Staba R. The role of high-frequency oscillations
in epilepsy surgery planning. Cochrane Database of Systematic
Reviews, 2017, 2017(10): 1-34.

Jiruska P, Alvarado-Rojas C, Schevon CA, et al. Update on the
mechanisms and roles of high-frequency oscillations in seizures
and epileptic disorders. Epilepsia, 2017, 58(8): 1330-1339.

Wu J Y, Koh S, Sankar R, et al. Paroxysmal fast activity: an
interictal scalp EEG marker of epileptogenesis in children. Epilepsy
Research, 2008, 82(1): 99-106.

Wang W, Li H, Yan J, et al. Automatic detection of interictal
ripples on scalp EEG to evaluate the effect and prognosis of ACTH
therapy in patients with infantile spasms. Epilepsia, 2021, 62(9):
2240-2251.

Ibrahim GM, Fallah A, Snead OC, et al. The use of high frequency
oscillations to guide neocortical resections in children with
medically-intractable epilepsy: How do we ethically apply surgical
innovations to patient care? Seizure, 2012, 21(10): 743-747.
Kobayashi K, Akiyama T, Oka M, et al. A storm of fast (40-150 H
z) oscillations during hypsarrhythmia in west syndrome. Annals of
Neurology, 2015, 77(1): 58-67.

Kobayashi K, Oka M, Akiyama T, et al. Very Fast Rhythmic
Activity on Scalp EEG Associated with Epileptic Spasms. Epilepsia,
2004, 45(5): 488-496.

Iwatani Y, Kagitani-Shimono K, Tominaga K, et al. Ictal
highfrequency oscillations on scalp EEG recordings in
symptomatic West syndrome. Epilepsy Research, 2012, 102: 60-70.
Nariai H, Beal ], Galanopoulou AS, et al. Scalp EEG Ictal gamma
and beta activity during infantile spasms: Evidence of focality.
Epilepsia, 2017, 58(5): 882-892.

Kobayashi K, Endoh F, Agari T, et al. Complex observation of scalp
fast (40-150 Hz) oscillations in West syndrome and related
disorders with structural brain pathology. Epilepsia Open, 2017,
2(2): 260-266.

Nariai H, Hussain S A, Bernardo D, et al. Scalp EEG interictal high

http://www.journalep.com

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Journal of Epilepsy, Nov. 2025, Vol. 11, No.6

frequency oscillations as an objective biomarker of infantile
spasms. Clinical Neurophysiology, 2020, 131(11): 2527-2536.

Baba S, Vakorin VA, Doesburg SM, et al. EEG before and after
total corpus callosotomy for pharmacoresistant infantile spasms:
fast oscillations and slow-wave connectivity in hypsarrhythmia.
Epilepsia, 2019, 60(9): 1849-1860.

Scheffer I E, Berkovic S, Capovilla G, et al. ILAE classification of
the epilepsies: position paper of the ILAE commission for
classification and terminology. Epilepsia, 2017, 58(4): 512-521.
Binnie CD, Polkey CE. Commission on neurosurgery of the
international league against epilepsy (ILAE) 1993-1997:
recommended standards. Epilepsia, 2000, 41(10): 1346-1349.
Karatza P, Cserpan D, Moser K, et al. Scalp high-frequency
oscillation spatial distribution is consistent over consecutive nights,
while rates vary with antiseizure medication changes. Epilepsia,
2025, 66(4): 1250-1259.

Liu X, Li Y, Li X, et al. Scalp ripple rates for rapid epilepsy
differentiation and seizure activity assessment: applicability and
influential factors. Epilepsia, 2023, 64(6): 1541-1553.

Yang Y, Wang W, Wang J, et al. Scalp-HFO indexes are
biomarkers for the lateralization and localization of the
epileptogenic zone in preoperative assessment. Journal of
Neurophysiology, 2021, 126(4): 1148-1158.

W/, ZE0eRl, 3. U R (5 S TR 1297 P BT 52 S 0
J. B -5 2 L A A, 2020, 29(3): 129-133.

Cao D, Chen Y, Liao ], et al. Scalp EEG high frequency oscillations
as a biomarker of treatment response in epileptic encephalopathy
with continuous spike-and-wave during sleep (CSWS). Seizure,
2019, 71: 151-157.

Luders HO. Textbook of epilepsy surgery. London: Informa
Healthcare, 2008: 530-536.

Sakaguchi Y, Kidokoro H, Ogawa C, et al. Longitudinal findings of
MRI and PET in west syndrome with subtle focal cortical dysplasia.
American Journal of Neuroradiology, 2018, 39(10): 1932-1937.
Bast T. Outcome after epilepsy surgery in children with MRI-
negative non-idiopathic focal epilepsies. Epileptic Disorders, 2013,
15(2): 105-11.

Weng ] K, Ahn R, Hussain SA. Hypsarrhythmia is associated with
widespread, asymmetric cerebral hypermetabolism. Seizure, 2019,
71:29-34.

Haginoya K, Kon K, Tanaka S, et al. The origin of hypsarrhythmia
and tonic spasms in West syndrome: evidence from a case of
porencephaly and hydrocephalus with focal hypsarrhythmia. Brain
and Development, 1999, 21(2): 129-131.

Shibata T, Kobayashi K. Epileptic high-frequency oscillations in
scalp electroencephalography. Acta Med. Okayama, 2018, 72(4):
325-329.

Wk HI . 2025-08-28 &l HI: 2025-09-08


https://doi.org/10.3389/fneur.2018.00889
https://doi.org/10.3389/fneur.2018.00889
https://doi.org/10.1016/j.pneurobio.2012.03.001
https://doi.org/10.1002/ana.22548
https://doi.org/10.1111/epi.13829
https://doi.org/10.3389/fneur.2019.00094
https://doi.org/10.3389/fneur.2019.00094
https://doi.org/10.1111/epi.13830
https://doi.org/10.1016/j.eplepsyres.2008.07.010
https://doi.org/10.1016/j.eplepsyres.2008.07.010
https://doi.org/10.1111/epi.17018
https://doi.org/10.1002/ana.24299
https://doi.org/10.1002/ana.24299
https://doi.org/10.1111/j.0013-9580.2004.45703.x
https://doi.org/10.1016/j.eplepsyres.2012.04.020
https://doi.org/10.1111/epi.13735
https://doi.org/10.1002/epi4.12043
https://doi.org/10.1016/j.clinph.2020.08.013
https://doi.org/10.1111/epi.16295
https://doi.org/10.1111/epi.13709
https://doi.org/10.1111/j.1528-1157.2000.tb04616.x
https://doi.org/10.1111/epi.18250
https://doi.org/10.1111/epi.17587
https://doi.org/10.1152/jn.00212.2021
https://doi.org/10.1152/jn.00212.2021
https://doi.org/10.1016/j.seizure.2019.05.023
https://doi.org/10.3174/ajnr.A5772
https://doi.org/10.1684/epd.2013.0580
https://doi.org/10.1016/j.seizure.2019.06.004
https://doi.org/10.1016/S0387-7604(98)00082-5
https://doi.org/10.1016/S0387-7604(98)00082-5
http://www.journalep.com

2 & 20254E 11 H 11855 634 «477

R Bk T R m R & 1E 2540
8 & X BE RIS

KEA”, £%F", 2¥4°, REW, Bk, &, BmE

L B ER R A R R b KAz BE 5 e~ O R (L3 100070)
2. T ABEE R A 24 i A Kods B2 B 0 o0 (AEE 100070)

UHE] By HTYa) 7R O] = 3 4R R BRI B8 8 Y SR W0 S B N R . F50&
[ BRI E 44T 2018 45 1 H —2024 4F 10 A TAL A RIZEE el 22 1 R PR RGO 8 s B 50k, SR HI
X K55 (5 Fisher K155 ) & logistic MIAZMHHRZ LIRS R 2 L MERF R, SR =3 FRRIEWM R
Wi 3L 109 01, Horh o2y )5 52 % (83 73 ] 12y Jn SR K R 36 B, SE AN 66.97% . HLINER AR
e MRS RAGAERY A TCE T 2G2S S SR B A O SEE (P>0.05) 5 JCA AR RIAEHE | fit A g k2 52
M G Sy kb M R R R R R R (P<0.05) o £ # logistic MIHAMT45 5 WoR, Je & AER [T
4 4F | FSUN R RE RS RN SRy A T B O IS S R B FE R R (P<0.05) o £818 TCARAEMT MBI ikt
SRR TCRAE = 3 48 I R kO 2 5 S R I T R R

(RBIRAY JRkbibmvin; 2% ; #zh; PR

Research on risk of recurrence after discontinuation of antiepileptic drugs in adults with
focal epilepsy
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[ Abstract] Objective To evaluate the risk factors for seizure recurrence after withdrawal in adult patients with
focal epilepsy who have been seizure-free for more than 3 years following drug treatment. Methods  This study
retrospectively included cases of adult patients with focal epilepsy treated with antiepileptic drugs at the outpatient
department of Beijing Tiantan Hospital between January 2018 and October 2024. The chi-square test (or Fisher’s exact
test) and logistic regression analysis were used to explore risk factors for seizure recurrence after withdrawal. Results
This study analyzed 397 patients with focal epilepsy who maintained seizure-free for more than 3 years with complete
clinical data. Among them, 286 patients maintained seizure-free without medication reduction, 2 patients did not reduce
medication but experienced recurrence, 73 patients experienced recurrence after medication reduction, and 36 patients
remained seizure-free after medication reduction. Among 109 patients with focal epilepsy who withdrew medication after
more than 3 years of seizure freedom, 73 (66.97%) experienced recurrence. Univariate analysis revealed no significant
correlation between gender, age at onset, comorbidities, or number of antiepileptic drugs and post-withdrawal recurrence
(all P> 0.05). Shorter seizure-free duration and abnormal brain MRI findings were identified as risk factors for recurrence
after withdrawal (P<0.05). Multivariate logistic regression analysis confirmed that seizure-free duration<4 years and
abnormal intracranial lesion were independent risk factors for post-withdrawal recurrence (P<0.05). Conclusions
Shorter seizure-free duration and abnormal intracranial lesion are risk factors for seizure recurrence after withdrawal in

adult patients with focal epilepsy who have been seizure-free for = 3 years.
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Effectiveness and safety of perampanel as add-on treatment in pediatric patients with
epilepsy: a single center, prospective, cohort study

MA Nan, LI Xia, LI Bei, YANG Le, LIANG Lili, WANG Yan
Department of Neurology, Xi'an Children's Hospital, Xi’an 710003, China
Corresponding author: WANG Yan, Email: wy800709@163.com

[ Abstract] Objective To investigate the effectiveness and safety of Perampanel (PER) add-on treatment in the
pediatric patients with uncontrolled epilepsy. Methods Patients aged 0 ~ 18 years who visited the Xi'an Children's
Hospital between June 2021 and December 2024 were recruited. They had uncontrolled seizures and were treated with
PER as add-on therapy. The outcomes included response rate, seizure-free rate, and retention rate at 3, 6, and 12 months,
and at the last visit. Tolerability was also assessed throughout follow-up. Results A total of 105 pediatric patients with
epilepsy were followed up for at least 6 months. Eighty-three cases were aged = 4 years while 22 cases were aged <4 years.
Focal seizures occurred in 76 (72.4%) cases and 29 (27.6%) cases suffered other seizure types. The cause of epilepsy was
clarified in 46 (43.8%) cases. The diagnosis of epileptic syndrome could be established in 34 (32.4%) cases at the time of
PER add-on. The median seizure frequency per 28 days was 8 at baseline. The median number of prior antiseizure therapy
before PER add-on was 3. The overall response rates at 3, 6 and 12 months were 61.9%, 63.8%, and 64.7%, respectively.
The seizure-free rates were 39.0%, 42.9%, and 52.9%, respectively. There was no significant difference in the response rate

between focal seizures and other seizure types at the last visit (69.7% vs. 51.7%, P=0.084). No significant difference was
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perceived in the response rate between patients aged =4 years and those aged <4 years as well (68.7% vs. 50%, P=0.103).

Multivariate Logistic regression analysis showed that the effectiveness of PER was probably related to the maintenance

dose and numbers of pervious treatments. At the last visit, the retention rate of PER was 80.0% and the adverse events

(AEs) occurred in 30.0% patients. The most common AEs include somnolence/sleepy in 12 (11.4%) cases and dizziness in

8 (7.6%) cases. Conclusion PER add-on treatment has a good effectiveness, safety and tolerability in the pediatric

patients with epilepsy. It is probably that the effectiveness is related to the maintenance dose and previous treatment

numbers.

[ Key words] Perampanel; Epilepsy; Pediatric patients; effectiveness; Safety
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Current status of exam anxiety and depression in patients by
video electroencephalogram and influencing factors

DIAN Chunhong, CHEN Xiaojuan, LIANG Weiying, YIN Yushan, ZHANG Qiong
Department of Neurology, the Second Affiliated Hospital of Guangzhou Medical University, Guangzhou 510260, China
Corresponding author: ZHANG Qiong, Email: 89586379@qq.com

[ Abstract] Objective
electroencephalogram examination and analyze the influencing factors, providing a basis for clinical intervention.

Methods

To investigate the present status of anxiety and depression in patients through video

A questionnaire survey was conducted on 177 patients at the Second Affiliated Hospital of Guangzhou
Medical University using the general information and disease-related data questionnaire, the Self-Rating Anxiety Scale
(SAS), and the Self-Rating Depression Scale (SDS). Results  The SAS and SDS scores of the patients in this study were
significantly higher than the domestic norms (P<0.01). The detection rates of anxiety and depressive moods were 18.08%
and 32.77%, respectively. Logistic regression analysis showed that the risk factors for anxiety in these patients included
disease duration, head discomfort, and the psychological burden of inducing experiments. The risk factors for depression
included disease duration, head discomfort, and occupational factors. Conclusion Patients in this study generally
exhibited anxiety and depressive moods. Their anxiety and depression are influenced by various factors. Targeted

psychological interventions should be implemented to improve their mental health.

[ Key words] Video electroencephalogram; Anxiety; Depression; Influencing factors
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Current status of caregivers' knowledge and demand for wearable seizure detection
devices in children with epilepsy
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[ Abstract] Objective This study aims to assess the current state of caregivers' awareness and demand for
wearable seizure detection devices in children with epilepsy. Methods A convenience sampling approach was employed
to select 207 caregivers of children with epilepsy, who met the predefined inclusion and exclusion criteria at Shenzhen
Children's Hospital between April and June 2024. Data were gathered through general demographic surveys and a
specialized questionnaire assessing caregivers' recognition of and demand for wearable seizure detection devices. Results
The findings revealed that the majority of caregivers were largely unaware of wearable seizure detection devices, yet
exhibited substantial concern over the potential for undetected seizures. Notably, a significant proportion of caregivers
expressed a keen interest in adopting such devices and demonstrated a willingness to use them on a long-term basis. A
moderate positive correlation was observed between caregivers' apprehension about undetected seizures and their level of
interest in using wearable monitoring devices (r=0.455, P<0.001). Furthermore, most caregivers indicated a willingness to
accept devices with false alarm and false negative rates of <25%, preferring to receive seizure alerts within one minute of
onset. The majority of participants also expressed that they would only consider using the device if its cost were covered by

insurance. Conclusion Caregivers of children with epilepsy exhibit significant concern over undetected seizures, coupled
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with limited awareness of wearable seizure detection devices. However, they express strong interest in adopting such

technologies. These findings underscore the imperative to continue advancing the functionality and accessibility of these

devices, enhance public awareness, and further educate caregivers to foster greater confidence and trust in wearable

epilepsy monitoring solutions.

[ Key words] Epilepsy; Seizure Detection Devices; Wearable Technology; cognition; needs; Children
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[ Abstract] Objective This study aimed to analyze the current status and influencing factors of physical activity
in children with epilepsy, providing evidence for developing targeted intervention strategies. Methods A cross-sectional
survey was conducted from July 2024 to March 2025, involving 97 children with epilepsy aged 6 ~ 19 years with
undergoing 24-hour electroencephalogram monitoring and parents of pediatric patients from a tertiary hospital in
Shandong Province, China. The General Information Questionnaire, the Physical Activity Intention Scale for Children
and Adolescents with Cancer, the Godin Leisure Time Physical Activity Questionnaire, and Tampa Scale for
Kinesiophobia-11 were used to investigate general information about children and adolescents with epilepsy and parents,
attitudes, perceived behavioral control, and behavioral intentions, the physical activity, and kinesiophobia levels of

children and adolescents with epilepsy. Multi-factor ordinal logistic regression analysis was employed to identify
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influencing factors of physical activity levels. Results The median physical activity score for children with epilepsy was
52.00 MET (IQR: 47.00 ~ 57.00). None of the children aged 6 ~ 17 years met the minimum weekly moderate-to-vigorous
physical activity (MVPA) standards recommended by the Chinese Physical Activity Guidelines for Children and
Adolescents or WHO (420 minutes/week, 60 minutes/day x 7 days). The daily average sedentary time was (6.79+3.24)
hours, significantly exceeding the WHO-recommended threshold (<2 hours/day).Univariate analysis demonstrated
statistically significant differences in the children's physical activity levels with epilepsy based on parental perceptions of
activity importance and parental encouragement for physical activity (H=15.779; H=8.034, all P<0.05). Spearman
correlation analysis revealed significant positive associations between physical activity levels and activity attitudes
(r=0.275), perceived behavioral control (r=0.330), and behavioral intentions (r=0.281) (all P<0.01), while kinesiophobia
exhibited a significant negative correlation (r=—0.237, P<0.05). Multi-factor ordinal logistic regression analysis identified
perceived behavioral control [OR=0.751, 95%CI (-0.509, —0.065)], occasional parental companionship in physical
activities [OR=0.157, 95%CI (-3.660, —0.043)], and frequent parental encouragement [OR=0.000, 95%CI (-16.577,
—-14.272)] as protective factors for adequate physical activity (all P<0.05). Conversely, kinesiophobia emerged as a
significant risk factor [OR=1.113, 95%CI (0.007, 0.207), P<0.05]. Conclusion Insufficient physical activity levels and
excessive sedentary behavior are prevalent among children with epilepsy. Enhancing perceived behavioral control,
increasing parental companionship during and encouragement for children's engagement in physical activities and

reducing kinesiophobia may serve as critical intervention targets to improve physical activity levels in this population.

[ Key words] Child with epilepsy; Physical activity; Perceived behavioral control; Kinesiophobia; Parental attitudes
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PA K-, JE S5 E WL F: -6 R AS R )3k T
B ORSR D7, J6H) s B (Tog o7 8, Bt
) DL Ko B 3 B R sy ) @il
15 min BUUREL, R R B R x3 BTG 3ok
S+ B UREI x5 B AR T B KT+ R R BT x9
BRI S A" ™ A5 PA KF. GLTEQ [7]
GBI REE ) (BREBIMEUL 5 ER RN ) MR
TR AL B TTHRA PR, SOHAZ O R A T R B G
Z I8 BNHOL RAMR BRI SN R 2,
SR DAL S BRIE s i, AWFSOR R B SN
A B #EAT o RIHE, PA K =24 MR,
14 ~ 23 HHEENEER, <14 MIGEIAE . I E7E L
I AR P ERUE R

1.24 Zhz-11 Tk R Woby™ 54 il (1 2L
BifiE-11 B % (tampa scale for kinesiophobia-11,
TSK-11) WAl B LR R SIE R, A 11 4%
H, BM5H1~45, 500ER “SRmEUX” |

2 N 1 = SN i U i = S = O
11 ~ 44 43, 1353>26 43 FE A RLYENAE , 15 538K 5 Ui
WIS RE A8 Sy o N 2 DU T
S BB B RS AE VAL . ARG i

«503 .

%% Cronbach’s a 7 0.794,
1.3 JRERH

A ERBSE R MM H S, 295
YT A N SRTE N AHEBR R HETR XS 52, TE4iUE
WIRIESY B A SR 805 Oy i, SRR [R5 R
H E S SRR ZE 6 02 S R &
A LB AR SR ), T AT Rl S L 58 O Je
R [l
14 FitFESH

ffi i SPSS25.0 HEATHAE b o IEZS A T
T ORI R B bR E 22 (xks) 385 ARIES A
B R 2 M (P, Py) IR, TR
BHEFHBIEL (n) FIE 533 (%) $3k . SRR HTR
H Wilcoxon & FIK: 46 5% Kruskal-Wallis H £ 55 . 7E
PRIVIN (8L PA /KPR R i, 1] Spearman
M, A ¥ £ 412 Logistic [FIIH4HT .

2 #R

2.1 HEFZRERT

K FH Harman B[R —F-46 56 X0 500 64 74 [m] 5 1%
MRS o S— AR 2519 21.38%, /NT
I FLAH 409%™, & BHASHIFGE ASFE A6 ™ B A0 3L [ 5 32
P
2.2 i E)L PA KFEIR

PA B AT AES L A7 R = 455343
4 12.00 (10.00, 12.00) . 12.00 (10.00, 14.00) | 11.00
(9.00, 12.00) . 6~ 17 % {8 L&) MVPA iz gl [A]
BiRikbr, BILAH MG L L~ PAKFH
31.00 (14.50, 51.00) MET . L% J& HEA7 (G 3 B
PA. MAETRE PA. S 58 E PA B 430
45.00 (15.00, 75.00) min. 30.00 (15.00, 60.00) min.
15.00 (0.00, 30.00) min. &K ZH0E LA R A ALY
[i]>4 h (98.97%) o ZYBHHE L 43h 27.00 (24.00,
30.00) , #HIE—F UL H IR EHAE (56.70 %) o
2.3 EMEJL PAKEREREZESN

SRR, ACHEXT L PA EEMEIN ., 4T
PA HISE AL EEAE B L PA K257 ARG+
= X (H=15.779, P=0.000; H=8.034, P=0.018) ., H:
i — OB L PA KV EZRABRA SR
X (P>0.05) . WF 1.
2.4 BREJL PA KEHEMESHT

Spearman FHC/MT 45 R R, PA B FI0E
TR AT hEM S B IJL PA KPR IEAHX
(r=0.275 ~ 0.330, P<0.01) ; R&h5E 5 H 2 AAHE
(r=—0.237, P<0.05) ., WL3 2.
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®1 BRBILBEEHKFARESHT

AR 4340 B (n) Hetsi) (%) Z/H 8 PfH

HEBJLWXR ALk 37 38.14 -0.598" 0.550
B3R 60 61.86

SCEHAEE (%) 32 ~47 76 46.39 -0.267° 0.789
48 ~ 55 21 53.61

FIESE AT 41 4227 -0.011° 0.991
Wi 56 57.73

ZHERE AN LR 10 10.31 1.866° 0.601
wth 32 32.99
wrh LR 31 31.96
ENEYS 24 24.74

FHER ZTWA (L) <3000 15 15.46 2.166" 0.539
3000 ~ 5000 33 34.02
5000 ~ 10000 34 1.03
>10000 14 35.05

Bl Wi 7155 8% 12 12.37 2.077° 0.354
wh5ish#E 45 46.39
HAth 40 41.24

BRI % 51 52.58 -0.224° 0.823
© 46 47.42

BV (%) 6~11 45 46.39 -0.623" 0.534
12~19 52 53.61

i R4, BN AR Ea 63 64.95 -0.897" 0.370
= 34 35.05

BILRSIEIRYT IRR I = 91 93.81 -1.056" 0.291
i 6 6.19

XA AR BN, BRAEZ B LIR b RS — 2 87 89.69 -1.782° 0.075

HES ARG G s? = 4 il

[ AR AT 5 R s K ) R LT iz 3l b 83 85.57 -0.524° 0.600
g 14 14.43

RS FEFMEARH AR S EILEACNE 2 81 83.51 -1.926 0.054

81 i 16 16.49

TN A PAXS S g7 Bl 78 80.41 15.779° 0.000
— P 17 17.53
AN 2 2.06

SR A TPAND ? Zw 62 63.92 8.034" 0.018
ZEning 34 35.05
P b 1 1.03

G — B TPANY? G 44 45.36 5,900 0.052
fBIR 2 43 4433
P b 10 10.31

T i R E P ARG TR 2 H# T i 33 34.02 1.097° 0.578
T fp—uk 52 53.61
KT fit 12 12.37
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F2 BMBILSEEHKFREXES

SE AT ] FiAE I RAEJE PAJKF-
S 1
HIBEA T A 0.377" 1
(ipsp=30l 0.281" 0.669" 1
RBIE -0.197 -0.068 —0.042 1
PA/KF- 0.275" 0.330" 0.281" -0.237" 1
. [PAIBHATGZh; *P<0.05; **P<0.01
3 BRBILBEENKEETF S5ZE Logistic 717
AN Vapi ! B SE. Wald P{H OR{H 95%CI
AR - 0.001 0.146 0.000 0.992 1.001 -0.285, 0.288
1T R m] - 0.039 0.146 0.072 0.788 1.040 -0.247, 0.325
RIBEAT AP - -0.287 0.113 6.418 0.011 0.751 -0.509, —0.065
REhhiE - 0.107 0.051 4.363 0.037 1.113 0.007, 0.207
TN P AN B g 7 ANE 1
EHER 0.453 1.583 0.082 0.774 1.574 —2.648, 3.555
— R 2.751 1.736 2,511 0.113 15.655 —0.652, 6.153
TR F B TPANG? Wb 1
2 -15.425 0.588 688.167 0.000 0.000 -16.577, —14.272
EERin) -15.119 0.000 - - 0.000 -15.119, -15.119
BT — R TPANG? Wb 1
G -1.717 0.973 3.113 0.078 0.180 -3.624, 0.190
R -1.851 0.923 4.026 0.045 0.157 ~3.660, —0.043
TR T 4% RS AP AR DG TG 7 AT i 1
L T i 1.458 0.887 2.702 0.100 4.295 -0.280, 3.196
T sk 0.382 0.839 0.208 0.649 1.466 -1.262, 2.027

e [PATEMGES); HEAILIE P<0.05; FATLALEP>0.05

2.5 BWEJLPAKESEESR

PLEL PA K- R RAR &, O PA BB HIEAT
RS AT R RREAE L ACERE PA ZSBE (ACREXT
L PA FZEAINH | ACREERh S5 A B L AT
PA B ACBEXT LR ) PA IR T ff
)RR B, RA ¥ £ 5025 Logistic P14 43
BriE L PA JKFREMA A &R o

2R, e tT A FEHIL OR=0.751, 95%CI
(-0.509, —0.065) , P=0.011]; S5 M /D& IHEIL
AT PA A LG, ACHREZH SRl B L #EFT PA[ OR=
0.000, 95%CI (-16.577, —14.272) , P<0.001]; 54
BEAR AR LEE T PA M LG, ACBHER A1 EOL
4T PA[ OR=0.157, 95%CI (-3.660, —0.043) ,
P=0.045 ] A UL PA AR IR &, iR s

SE[ OR=1.113, 95%CI (0.007, 0.207) , P=0.037 | A ¥
S L PA KGR N R . L 3.

3 itig

3.1 FEfEJIL PA KTEIK
CrhEDLE S DAESARE shifE R ) i 6~ 17
% L T AR AR 2D R 60 min MVPA™,
WHO %1 Global recommendations on physical
activity for health RIFEFR I, 5 ~ 17 & JLEE TN 4E
TR Z /P B 60 min MVPA, HIg/H H AT
IR <2 b BRI, 5 —BHEAR LL, S
B PA ER BT, ELHE B LB LB R
HBEAR A PA K™ U 5 (9 AR AT R K
AL, WA 6 ~ 17 2 B L4 MVPA i
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[B]2J/NF 420 min (60 min/dx7) , & F (PEIL#E
H/EBRTE S e ) X WHO HEFEbR#E, HH Y
AAMRBFE] A (6.79+3.24) h, 1T T WHO HE# R
o S8 PA XN LAY BRAR S e (442 i
AR BT ATE A S O B ) B
SRR IR SE e rhak iz 2R, (ARG Rt A
PR PIESE, WU L PA A FRARKE, A%k
(ARG, 2T,

3.2 EEJL PAKEZINEE

3.2.1 XAt #m %)L PA &t PA KP4 %
o AR R, ACEHERBE RS L T PAL &%
G B L#EAT PA U B L PA JKF B PR3P A
2, BIACEERY 5 R AN il vl e B4R L TR gk
PA IR BEIREE™, 2T+ T LRI S50, dEmi4R
FHH PA K- JRAE H R HZ B X AR B i
L PA S L EAEYE , (A4 AT 450 L
ARSI TT, BIAnACBEXS )L T /D 4E PA O
WL FEASE (g, BEfE) RILEF DHES S
PA [SCEERZ M R ™™, SRR LEE T 47 L [H]
ZEAE W E T LE T AR PA K, 5AHE
FELEFARRL . X TR L, SRR % =AY B
B BRI R sk B R, R ORI A R X L
PA W2 ] RE S5 LB H D EREFELE R,
{AACREXT L PA PR S 45 A BEATY AT B 2 #5022k
BULHAT PA MPER . 25 1, {23050 8L PA AT
DA G & ff1 BE S AT 1 L, s AC B 56 42 1 BB L
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LT PA RUBIE

3.2.2 FmEILAF AL PA K-FMIFrm A
GER I, W L A e R S GE, HOo L
PA K RFER 2 . i 8L AT Be B 5 A2 43 Al
18 BN AU AR, RIS ik mZ0E s (dn
P BB M XA & 1R AR 2 S8
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RS HNAT AR AR E R REFIE R, 1T
B AR AT R 5 L PA K2
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FME K BRI AT RS AR B AT A AR
M VR AR . FEMN L — Rk BRI b, 5t
PRI PA A=A B2 . X — & itk
—FEHE T TPB BB IXFHART AN A, xR T
P2 PRI T S R ST R PRI PA B BRI B
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FEIRIER PA WL, 2% H PA KK,
25 LR, B L BRI SN R S A AT

(R RASE Y, P2 B LRI AT N FE K L 3 A Bk
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Factors influencing comorbid sleep disorders in adolescents with
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[ Abstract] Objective To conduct a scoping review on the influencing factors of comorbid sleep disorders in
adolescents with epilepsy, so as to provide a reference basis for clinical prevention and early intervention. Methods
Following the methodological framework of scoping review, relevant studies were systematically searched in PubMed,
Web of Science, Cochrane Library, Embase, Chinese Biomedical Literature Database, CNKI, Wanfang, and VIP Database.
The retrieval time limit was from the establishment of each database to April 30, 2025. The included literatures were
summarized and analyzed. Results A total of 17 literatures were included, and 17 influencing factors related to comorbid
sleep disorders in adolescents with epilepsy were identified, which were mainly divided into six categories: demographic
factors, characteristics and severity of epilepsy, treatment-related factors, psychiatric comorbidities, organic neurological
damage and neurocognitive development and psychosocial and environmental factors. Conclusion Sleep disorders are
relatively common in adolescents with epilepsy, and their influencing factors are multifaceted.There is a lack of large-
sample research on this population in our country, especially the lack of discussion of the causal relationship between
influencing factors and sleep disorders, resulting in a lack of basis for early intervention. Future research urgently needs to

systematically identify key influencing factors and explore their internal mechanisms through large-sample surveys, so as
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to lay a solid scientific foundation for the construction of evidence-based intervention programs.

[ Key words] Epilepsy; Adolescents; Sleep disorders; Influencing factors; Scoping review
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Biological markers of status epilepticus
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[ Abstract] Status epilepticus is a life-threatening neurological emergency with high mortality and disability rates.

If not treated promptly and effectively, it can lead to severe brain damage or even death. Currently, diagnosis and

prognosis assessment mainly rely on electroencephalogram (EEG) and clinical manifestations, which have delays and

subjectivity. Therefore, the search for biomarkers that can rapidly, objectively, and accurately assist in the diagnosis,

classification, treatment guidance, and prognosis judgment of status epilepticus has become a research hotspot.

Biomarkers can reflect the occurrence and development process of the disease at the molecular level, bringing new hope

for the precise diagnosis and treatment of status epilepticus. This review aims to systematically elaborate on potential

biomarkers in the field of SE.

[ Key words] Status epilepticus; Biomarkers; Neuroinflammation; miRNA
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B2 R JE N MOGAD e UL B & IR,
DR K ILIA 6.7% ) MOGAD W] Bt 22 N K ki
EERICZ, AR ZAEY . 4 MOGAD ff:
HE & AE, RIS G IEHR 1% (magnetic resonance
imaging, MRI) YRR S 55 K & (fluid attenuated
inversion recovery, FLAIR) 341 {8 /< 12 5.4ll] FLAIR
15 S, N FLAMES 285 1 (unilateral
cortical FLAIR-hyperintense lesions in anti-MOG-
associated encephalitis with seizures) . %L A HE T
2017 AE P URARIE", (H LUBIR R 1 & A IR AR 0
MOG HUARA T 1Y KBTI AR G IR+ 432 U, W% 5 T
2o AT AT 151 DL AR5 BRI Fr 2 R3S
HE R FRILIHT MOG Hi A BH A %) BRI Al 1z 5 oG 26
BEW, DA SCERIGR ST IS %, A
I FEARAG VO 1| K 27 487 B B 15~ AR B 2% B 2 W A%
LV 2024 4E97 (2157) ] M BB K R &

leRER £F, B, 3845, I A LBUKAK
PERIZISN 7 K7 F 2025 4E 9 H 4 Hitiz Tl

DOI: 10.7507/2096-0247.202509011

HAETH, BEHELAFALTE (2022YFC2503801) 5 M) 4 F
R ALHE RO F TE (I F#F 2024-104)

#fEME#: HE®, Email: sherryhao@wchscu.cn

KEFAETE DA . B 7 KA ool 8% H H 8l
e FICRAEMEIRAR , Fr2e 8500 Bh B1BUINST, Bk fr
SE 4 h, WRASEREINZE LR | A TF5, R I
G shiend . [RIE I, B B sk, B
PEAT Sk B0 , Bl R 3, POR R ZIMEZL, 52
MEAR, RECHT IS, )5 s g ie, AP
O, AATHMR g YRR Ja W g
fifo AR BRI B MU R AERE R . R
AT LI . A8 B AR R i

A8 RS R 03K 0 R R MAR il 43 2013 48
2 H 201343 H 2013 4 12 ASE)F =k T4 HEE
Bistis, B KRN T e IR A T i AR R AR,
T ZE (2013 4F 2 ) I E WA R 41 109%10°/L,
R 0.63 g/L., IEZE (2013 4F 3 H) A A %
40l 90x10°/L, fiHE H 0.48 g/L, NE I (2013 4F
12 A) A48 100x10°/L, fEHEH 0.50 g/L, k
#B MRI (2013 4F- 2 ) 7R RULBHE 8 Lk
A AL Z 45 (computed tomography, CT)
(2013 4 12 H ) 78« B &5 TH0R - DX K S5 i e
Ji, MRVAR R KIEE . S A TR ST R Y
JBAE, R, 2013 4F 2 H & 3 H 405
F LA E B PR T (1500 mg/dx14d) . 2013 4F
12 A BHE % P0ORRE (1500 mg/dx5 d) KRBk E
H (27.5 g/dx5d) , HIZEXKM (10 mgx7 d) , RIF A
LI RAF S . 2013 4F 2 H 2013 4 11 ASEES
THIREREN 750 mg/d, Z£ZH0PEIH 1000 mg/d Hiii
R R AE, 2013 4F 12 7 BRI R AE, TRHE A
ZHIPEIH 1000 mg/d, MEJEVPRE 200 mg/d. KR
FHPUIIN ZAVE259), WRAE RV EAR TR B,

ABEARMH AT . T: 36.5C, P: 92 /4%, R:
20 X/4%, BP: 153/98 mmHg. . fii i 2 14 & I B

http://www.journalep.com


https://doi.org/10.7507/2096-0247.202509011
https://doi.org/10.7507/2096-0247.202509011
https://doi.org/10.7507/2096-0247.202509011
mailto:sherryhao@wchscu.cn
http://www.journalep.com
http://www.journalep.com

520

Journal of Epilepsy, Nov. 2025, Vol. 11, No.6

1 B#EFLE MRI
AT R R B . e TIWT AR RS T1 A5 555 b T2WI Bon A M AL S K T2 {55525 c. T2 FLAIR B4 U TiRL
BREETH; d TR TRA ML ES T R Pomping il fe u 5l

2 BHPEARAE ;

LRMEDL . M EW, WA, 21271,
6] 7 A I | BRI IE R . WUIR 4% i
SFNAL, TR S AL, B L A5 R A, BAR
29 3.0 mm, XGRS R, VOD ¥ 0.6, VOS %
0.9, WIRZEBEA TN, FMAREN, §I 5 IREIER,
KP (=) . AR (=), fhifiE W] s FL KR WA, 0
W B 42, U AR 20K Bk, WU B S I X R, 7 14
BEMIE R, SIS FR, L3aA 11, SRR,
WSS SR 68 BRAEAE, A S, 4% A 28 oK 4 DL S+
oo DURZLS . WLaK 7 15, DO B R S S AR AT
1, i hfak, BUNBRIEGE X FRAETE, 4K,
o FRAE P4, o) 8 A B o

WEBhRE AT . IR RL. IFE DIRE, BEimThEE .,
PRIRIHEE . AFEE . HIV, ZAFififr | i R G0 A 45
PR UL SR RS K FLIR 1.89 mmol/L,
[ AE 457 BB [E B 9.27 mmol/L, fIK%5 B fg & A IE [#
% 6.96 mmol/L; TORCH: F UG iEdiik 1gG
>500.00 U/mL, XUZH BEHTIA 1gG 27.10 ITU/mL. fik
HWAI KA . #IE 150 mmH,0. KJE 100 mmH,0,
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G VR A A IR VA A AN 5> 10°/L, JiH
WA 0.71 g/L, BN W # %0 3.10 mmol/L, F&¥k
WL IgG A RUR . W BREIER . Sk
% MRI 47K . A TR WLAS K T1, R T2 (55
5%, FLAIR 2 @155, A M T0RL 38 43 i [l i fik
(B 1) o By 4npkinl i &5t MOG Hifk 1gG1 : 32
FHPE . M35t AQP4 Hiik 1gG. $iL MBP $iik Ig G,
Bt GFAP FHifk IgG. $it AQP1 Hifk . $t Flotilin1/2 it
& 1gG HBAPE . B ERPT MOG Ptk 1 : 10 (] 2) .
FI B H 928 A0 G I R LR B PE (45491 NMDAR 47t
K IgG. Hit AMPARI HiiA IgG. $L AMPAR2 i /&
IgG. ¥t LGI1 #ifk Ig G. L CASPR2 #ifk IgG. #it
GABABR #i{k 1gG) , ZE 5k IgG XA HL Uk iR 4o 4
7~ T RUPEYE . K6 W 1gG 53.30 mg/L, IMLi% I1gG
9.67 g/Lo 24 /INIFAILAT Ak Fi, Mo 0 m) DAL P B e R
HA 0 Sk R Uk 2otk ] W RS T TR R MG
AT DA X 22tk i i 22 TR M8 0k 3 ~ 4 He (1]
Witk Kt WSt RR b 7 B AE, g TR
JRAS, [] 25 i, P LA 5 Sk 8 4 ~ 5 Hz i85 &
W, 20 WV AR e KA A% BRI 55 rh 2R X Hp sk
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150 um

150 um

B2 FHRMIEGNNE R MBI E
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150 um

a. MLTEFEE 10 5%, WAL MOG Hifk 1gG 1 ¢ 32 BATE; b. MUVERRE 10 GPUKEEE N 4 FUABIE; o WEWRRE 1 4%, Wit MOG $itik

1:10 FHME

I v
i1 - FP A R e el Bl S L P VPSP

7 - Thr Ay ot At i £ i e H i S T e
in T AN ARV AA P A Ak W g

ST RPN L S VAR T \.»’\ﬂr-‘ﬁx./"\"” N\ AN AN A TANE )
T L W
T g T S e e P

| LT AN USSR PSSR R S I ST NP BN e e e, (LU, I N VL NN o S SO LS N W T

e NEP i PR B e N e

A N o S A e T, f,«\,_ﬁw-.,\m AT \,,-\’_r‘.rw.‘,ﬂ\_-\_‘f\,»\ Py

! A A A \ A A - ~
FB - T nndarAa Mt oy et A ot AT AN, e AN A N e L A A AL NN T A ,ﬂ)‘ S

L e S Y N LN e S Sl P L e

§|5 = 02 M dem e e T
L s S s ST el s e WV LN
| ST S Ui GV SRR ) DR, S
[C3 - PA e rlm a0\ oo oo e S A AA S A I e A AN
P Ot st | oA AP AA N AR i A )

2 - Fahtin, o A b et | pa V""‘-\x/\,f"/"
|

e T NS

AN et A s A et A

NN A A 1\ ol AP A
VAN VAVALAWAS I PN NA NS A

L
¥ e

ey el N A N e A s AP AN A AN N e
Oy Ly L W P T Py P T T I PR OV, W P R P T P, ¥ Py T
PEAV V| St PO, Wy P -‘H,.u-".vpm‘_;ﬂ‘ MW -‘,_J"w.a"_'c’J 'L‘r-“: A el J‘\.,-*"v.,,f ujw—-’ \ ,r‘"\‘_.'v’a\‘
- A A A A A
e\t A A A A A A A AN AN A NANA,

L S e S e g W NP TN e S Ny WL

[CA - P At

rquq,f‘\u-Hﬁ_r_hw_lx.-v pTon LTSSV SATRY oV VAT

WA AN AL N AW W N SN
A
. A

o N e A A
WY N S SN

AL AN A A

!
| R - R e e e CETE VL P

le2 - Palenp A AN P N

oI e e e e o e e P

3 24 /NEHFEE R MR
BE RGBT Bk e T WA 5 S350 4 ~ 5 Hz B8 & Ak, B Wi AR I KA 45 S Bt 35 A 28 X (ERAIE DY 1 Hz, R4
% 70 Hz, #7BH 50 Hz, REE 7 uV/mm, BFEZEEHE 30 mm/s)

FE] 15 ~ 293 s (81 3) .

BWIEN . KICEERE S, et R
Jit, 2. FLAMES £851E. 457 HkJE R BEHIR
1 000 mgx5d b IA YT, O R EE 6 A
1 mg/ (kg-d) JPBUIRYT, Z1B0&E . IR
1 000 mg/d, iU 200 mg/d, M JE V&
300 mg/d. SRR W, KREHBUEAEEAE
FIRA . R E AL 3 N 4% s, B Bz
TG 1 g/d, BETIMEL.,

7  FLAMES 285 1EJ2 I R-S2 AR 45 SR 1Y 25
G, 2017 4AE AR, 2019 EREIE R A B
J& MOGAD 28 WA, A% 05 s R A 50 &
fEf MOGAD, [ i} 5248 2% 3 % MRI T2 A4
FLAIR J7 91 0] UL W] i3 45 5 i A8 o 1200 k% g /)
B ZRER S B IR R BT & o A B R s

CHUBERY /D22 I A0 MM 26 1 e BREE 1 G Ptk

HHE R (MOGAD) i — E PR MOGAD %
KA WEERRIE ) « M4 CBA LA MOG-1gG
IR, ILTH MOG-IgG 5% FH & A (T A — 15
Bt G IR & AE, BIATi2 K MOGAD; IiLiE MOG-
IgG 55 FHYE . I35 MOG-IgG FH:{H 2 35 A i 2 u
M7 MOG-1gG B il 5 % MOG-1gG & FHYE
H, TR A ELA AT A — TR O I PR R AE N 22 /> —
T 57 R MOGAD 12 Wi il R R Z AR 2 FRE R o] 2
Wik MOGAD"'. 1% & i Wi S il 7% MOG-Ig
G 55PETE, RS IR LI, AQP4 HLikBATE, W
/& MOGAD Z2WitnifE, k¥ MRI 487 A7 I Tt -5
AEA FLAIR S5 %, S5 REBIM G T 5w
4, 2 Wl FLAMES ZEG4F . %% 9 18 A
A a0 IR M 4 2R AS S R AE AR ) FLAMES
A .

F3 95 FLAMES 2 & 1E%E X, 100% f¥) FLAMES
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CEAE B RIALFEIN R AE , e W0 & 1E
AR N5 B AR VRS, (HRE AR E R
M BN A RRAC, RIS RIS, AR A 2
i B F AR R AR IR A I, 455 R R B, 5
T35 A8 A W G o B BRI R 2R S
(nonconvulsive status epilepticus, NCSE) H % JC
Gt — 1y X, ARE 2015 4F [ Fryo i e X T
TR X, % B E T B shietk, A
BEIREEN, RAERRZER AR K 5 min 247, 148
H Ry IE G, ELIG R RIS 25 AR a5
AN R IR — 2ok, 752 R HON AR R Mo
Freoth ", BRI T FLAMES BIBAFRGE T, 77
15 3 B FF SRS B RGE , (0 BAR IS AR
B A B S R T e R AR A Ry
P, BRI A 0I5 05 b BT U A, i RURE
ARAFAEDE B, 1700 R4 7R 5 k38 4 ~ 5 Hz A9k
1 R, PR AR, RO E T A Bt
i 4 B SR IR v R MR, B IR R e iR T Mt
WO TRYT I B AE I s>

22 M) MOGAD Sef42: 5 EER MU T 2k
RO A BE R AR, K2 R LB
AR TRIB V(G S A" . BETE ST FLAMES 45
BAEMHGE, MR R 2 B R 2, i 8 K
DA B, St 00 A 4 i, (R R a2 R
DU BN XU 7 SRR DL . AR R TR s
A SRR — 8. (AT IS T2-FLAIR &
591 FLAMES FH4A 19, 2025 4F Liu %" )14
T 123 £ )L MOGAD, 2GR E I R0 . Sk
AL R AR 2 DI RERR S, IR R RPN A R R
P, AR kL, BRI 5 I RE AT | 24
s . AN B R RIS R . 2 R ML DL &
PERR OBl R A TS0 . AR AQP4 [, 1M
THILIRIE R, SkFMA% R LIRS oK WL B 3L
W, Sy RGL TR AT ITE, 454 MOG HiRBH P14
R MOGAD.

H T FLAMES &% Rk, o PEIG R R,
D4t A X HR Y7 = AR R UE R R . (HOR
F e e whid Gy T AR, 25 T IRGE AR 5
RYT, BWRE R H RS R EIA YT O 5, A
S HAE &R 47% TR 25% " Zm
2013-2014 488 KA 3 WSk TR AFW0N &1, Horbix
Ja— U CT S, = Be I i 25 R 4
TN AT AN M R T, (X S S I O e 5
P, 2B BRI, 2013 4F 0 vk HE 1T Rk Ak BT
MOG $ifk 1gG W, Joik B & % MOGAD,
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I REL W AR BE R % . BRE —F N =R E
&, 2013 4 12 A7 LAZWMIAYT, 2013 4£-2025 4F
TCARIG 2 52 % o DRI BN & T i AR, ANHE
BREETE S MOGAD"™ . AU 1 M85 22 2% W g,
Bl 5 82 5 R G DL

FLAMES Z5-GAE LA B IR B0 4o 22 IR
BEFI, I LR AR | S A1, %
1G24 R 2 AR, &Y MOGAD, N5 %
MOG HIEHUART A . Jovk FH I Al o i e 1) & A
PEIER, o 56 365 4R 252 Hikg F N, DA T e A R ik
Wiz K2 . HET FLAMES 1697 14 o4 —15iF 45
MR, AfrRgisyr i b it — 2T,

FIZEWRAH A 1EH TR e

S 30k
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BHCE, FHWS, TES, TRV, Bof, ARE

L P T EE2EBE (B5 T 272000)
2. BT B 2E B B E EE B (BT T 272000)

[R8E] 25 PR he s WU ;s TSC1 BN RAR

ZEIHEREALAE (tuberoussclerosis, TSC) &g
25 1/6 000 ~ 1/10 000", J&:—Fh & Yk g M s 1%
W, A KL 52 B TSC H TSCI 5 TSC2
FEIN AR 23, IR H 2 85% Hfii2 TSC B
MEBURRE", TSCERENAEZRSEZ R, ik
7 NPT [ S K R 2 D W - R R SR e i
Y, TeE RS A T

TSCI 1 TSC2 ¥J& T AL, IFEIRNT
F3k7, TSCI FEH & i T A YL (K 9934 X",
H 23 AT ', TSCI 4a s 4t #9882 1
(hamartin) , TSC2 %4ifh2E35 2 H (tuberin) , —
5 TBCID7 LA = RIKE &Y, JLF &%
AW ThRE, FERIN T, TSCI XM R A M0
TR W I B S BE A DG T B, R Y T2
Ji s RIS VRIS 5 A TG M AR 4 B (5 B, R R 2
A 2 T RE I S

TSC1/TSC2 #f =5 & W 447 1E H DR FIr db 75
FRIER BT, RIIAT—JE R Y 28 AR R JE LA 5 RS I TAC 52
e ARSGRIE T 1 BIA bR TSCI FEH AL
AR5 AR & VERIR G, oA TSCI 3k PH 2848 i B0
B T H IR, A B T hExT TSC1 2N T hE
AITATR . A28 55 7 R 24 Be i S Befe P2 51 &
LU (2023-04-B002) K 2 B R

IGRER HBE 1, &, 17 %, 3R R
W B AEE B IRDER, RAVER A AR 3h
VB, AN H BN, tEA R, 201 ~2 555 5E
R, WG, X RELRIICI, Wi RE
Kl B AZMYRRA BE, 2 4k —ERA

O IRRARE A, R VE, RN, R

BRANE, BREME VAL, JFEOMR AL hiTER

DOI: 10.7507/2096-0247.202509012
HAEFE: FTrwEEAFLIRRE (2023YXNS255)
#EE#H: FLKE, Email: kxdqy8@sohu.com
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0.625 & H WK, R VEF 0.4 B H PR, BEJEMS
BRI, ZTH BB, B35 18 S EHKRES
BRI AT R IBE AR (ZEfint) HFetig o)
BRI AR A g A BmEm” | MA)S 2 4F
&, RJE SRR, A/NRVERI, A 8IH KR
s, HAC AN

kg MR, K], SIE8mA, W
LSRR R, EAR2 3 mm, XJO0 RS R 6, AU
BRI, M, Sk, PRI LK e
H L OO L ECAE B, T4 SR R, SR

BRI
FRE AT SH | AT L]
5 -

AR AR A B 1 TR 17 2 B T SE AL e
JZH14# (computed tomography, CT) : XU i %=
BEZ R4k IR AL (B 1) 5 BE 17
18 2 I Fi i A0« KA 00 ik 2 B L 22 e 2351 4R
TIWI @155 T2WIHK(E 55, T2-FLAIR 254515
5 FE MW, UM | 28R i 22 B R
TIWI 2 /{8 (%% . T2-FLAIR #5555, A X
Ho MR LE: SUNE | Ao 2 5 % A5
T U fi 2 BE 22 NG T s B A R AL
(F2); H& 1A 18 % B il b fL 7 & 51T AL
Wr)Z2 434 (positron emission tomography computed
tomography, PET-CT) : XU AN 3 BEE5 44T, TC
R, s vEaEfL (K03) o

PRAT G L IR (D 2R L A5, o SR
)20 A 22 v s R AR . A8 i, A I T i X )
ZeMJE S BE DK @ A M RiTAR &5 i X
IR I 2 s iR AR IR b . AR (BT 4) o

FEPIRGI . R 1 AR AR A R BT
FEH4H DNA FEA . 7R E M AR R E T,
PRI T B E B FRIK IO, R4S 7 2H I R AR
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1 £2E17 17 SHERKNCT
U G 2 1 2 Ak, . 5 Rl o PRk

2 BE17E 18 N LIR
LA A i 25 B L 22k 45 TR TIWIT @555 T2WIR{S 552, T2-FLAIR M E 155, MR EW . SUNI: | 2230060 M 22 % B 4k
TIWI Z /K55 . T2-FLAIR F 15552, ARG (A-D IRRIQL T2W1, E-F AR TIWL, G-H A#EHI{; T2-FLAIR)

HEDT AT EE ARG I, A U pR A BB R 22508 2R (Thr) 7 WS FRBIR, SR gmid A
FoE. A RATWEBER TSCI 2. c.1904- &R (Arg)” (p.Thr635Argfs*52), (& 5), &%
1905del (KK 47T chr9:135781060) , 3K H X3, SOABURTEA 5, BEIZWR TSC1 48 5 s 251y
MR, B, JEARGISE 635 0 “Jr  PEREARAE, MRESE E B Em e w ML R 2 7o e
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3 #3& 17 18 5 BN PET-CT
XA fi 5 B Akt , TR o, 5 R EE TR AL

Faave WWWW (j\v\v-f\l\‘[ | /“‘HMWW
canve MWWWM | i e P AP A
el s L A iy I . B
o e \aa? - I T T o (e o e A R

4 BE1UTRERE
O ZEMRTAR &L AP X A [ AR B 22 TR s R AR I L RS U, IS AT i R BN e SR L L X s © AT DNETA L AL AR mX B &
GRS A= RN 3 VY 2
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24 & 2025411 H 551135563 «527
A BMER & TRER ERKR
KA 7SC1 chr9:135781060 ¢.1904_1905del &5
A GGA AACA CA GA GG AA G TG
£ AAG GAAA C ;f-. GA GG AA G TG

i1

& HUERA ERER T AR
LE 75C1 chr9:135781060 ¢.1904_1905del &
\ G GAAAC ACA GA GG AA G TG
i A AGGAA AC A G A GG A A G il
2 8

i M/\/\/\JM\M

Es5 BESXEEERNF
TSC1 #EH: ¢.1904-1905del (3 K ZH A T chr9: 135781060)7;2%%56%9&/1 34 635 7 I8 R I AE AR IR

l:

Ble H& 2% 55%MTHiRECT
LA i 2 1 22 % B Ak

T8RS SR RS2 N BUR M (PVS1+PS4+PM2) | A (E 7).
TLIE T HAE RS A AL R AR SERI . HHECERE 2 SR BRI, R4Sk

BE 2 BE 1R, 55 %, WUWEE .
AR A . B 55 B Wik CT: R A
FREZ KA (F 6) .

2R B4R T D7 R DA R R BT TN 4
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7/43 #5]) . ADNFLE 35 il G 25 Vi 3H (60%,
3/561)) . RVEF (60%, 3/5 6) . FE L (42.9%,
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