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[ Abstract] Objective To explore the clinical features and EEG features of gelastic seizures, and analyze its value
of lateral localization of epileptogenic area. Methods All patients with gelastic seizures admitted to the Sanbo Brain
Hospital of Capital Medical University between January 2014 and December 2023 were reviewed and analyzed for history,
symptomatology, imaging, electroencephalographic features and surgical protocols in patients who met the inclusion

criteria and were followed up for at least 1 year, and surgical efficacy was assessed by using the Engel grading. Results A
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total of 51 patients with gelastic seizures were included, there were 32 (62.75%) males and 19 (37.25%) females, 21
(41.18%) with hypothalamic hamartomas (HH) and 30 (58.82%) with non-hypothalamic hamartomas. The age of onset
was earlier in the HH group than in the non-HH group, with a median age of onset of 24.00 (0.00 ~ 96.00) and 78.00 (1.00
~ 396.00) months (P<0.001). There are three types of laughter according to their characteristics: smiling or pleasant
expressions, laughing out loud, crying or bitter laughter, with smiling or pleasant expressions being the most common
(49.02%). Simple laughter is rare in all patients and is often accompanied by other manifestations such as autonomic
symptoms, automatic movements, complex movements, and tonic seizures. Most of the HH group started with laughter
whereas in the non-HH group laughter appeared mostly in the mid to late stages (P=0.007). Most of the HH group
(57.14%) had preserved consciousness whereas most of the non-HH group (83.33%) had loss of consciousness (P=0.003).
The interictal discharges in the HH group were mostly diffuse or multiregional, whereas those in the non-HH group were
mostly regional (P=0.035). The onset of EEG during the seizure period in the HH group was mostly diffuse, whereas those
in the non-HH group were mostly regional, mainly in the frontal and temporal regions, but there was no significant
difference between the two groups (P=0.148). The non-HH group was mostly seen in those with definite lesions, and the
most common type of lesion was FCD (focal cortical dysplasia, FCD). All patients enrolled in the group underwent
surgical treatment, and stereoelectroencephalogram (SEEG) electrode implantation was performed in 13 cases in the HH
group and in 17 cases in the non-HH group. 61.90% of the patients in the HH group had an Engel grade I, and 73.33% of
the patients in the non-HH group had an Engel grade I. Conclusions Gelastic seizures has a complex neural network,
with common causes other than hypothalamic hamartomas, and is most commonly seen in frontal or temporal lobe
epilepsy, as well as in the insula or parietal lobe, with the most common type of lesion being FCD. The symptomatology,
stage of onset, and electroencephalographic features of gelastic seizures can help in the differential diagnosis, and SEEG
can help define the origin of the seizure and its diffusion pathway. The overall prognosis of surgical treatment was better

in both the hypothalamic hamartomas and non-hypothalamic hamartomas groups.

[Key words] Gelastic seizures; Hypothalamic hamartomas; Non-hypothalamic hamartomas; Video-

electroencephalogram; Stereoelectroencephalography; Radiofrequency thermo-coagulation
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BT LEERE s NB (TRM 221006)

[HE]1 B @ W MG IA S M2 PG HH A 2536y 7 5 Ry ki s ) LA A& VE st . i0g v 1 i
L DL A B, BEFE WA A B2 AT Jal kL PRI (97 4 % At 5 miR-106b F1H WA S [ 1926
F. A3 SBUSINTTLE EERE 2021 4F 3 A —2023 4E 12 H A 74 G/ kE VRS L I BFFE R4, Hi BBEEHL
TRV I DL SR A AL R, By WS LA AR YT JE 12 /7 A PRABO & AF . ik B BT
FERCA DL BRI . 43 BISRAEPIALLE RS 2 I A1 E L 2 mL, 32 F qQRT-PCR R 4M & 1fi A9 miR-106b F k7K
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&, YR G # 225 (P<0.05) , P62 FBHIRITRIIEM, HHEi %25 (P<0.05), PP 5 Cinssd
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TR HAEFAMLHE T AEE 2 B0 miR-106b & H WA K A A IE BTG 7E A
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Clinical study of perampanel and levetiracetam monotherapy in the treatment of focal
epilepsy and its effect on miR-106b and autophagy related protein
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[ Abstract] Objective To observe and compare the epileptic seizures, EEG changes and adverse reactions of
perampanel and levetiracetam monotherapy in children with focal epilepsy. To explore the efficacy and safety of
Perampanel monotherapy in the treatment of focal epilepsy and its relationship with miR-106b and autophagy related
protein pathwaynide monotherapy in the treatment of focal epilepsy. Methods A total of 74 children with focal epilepsy
in Xuzhou Children’s Hospital from March 2021 to December 2023 were selected as the research objects, all of whom were

randomly divided into perampanel group and levetiracetam group. They were treated with perampanel and levetiracetam
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respectively. The clinical seizures, epileptiform discharges of EEG and adverse reactions were recorded and compared
between the two groups. 2 mL of fasting peripheral blood were collected from the two groups of children in the morning,
and the RNA of lymphocytes in the blood sample was extracted, the expression of miR-106b in peripheral blood
lymphocytes of children was detected by QRT-PCR amplification, the levels of autophagy related protein Beclin-1, LC3- Il
and p62 in the peripheral blood of children were detected by enzyme-linked immunosorbent assay. Results  There was
no significant difference in age, gender, BMI, course of disease, seizure frequency, epileptiform discharge index of EEG
between the two groups (P>0.05). Seizure control: After treatment, the total effective rate and retention rate were 81.1%
(30/37) and 78.4% (29/37) in the perampanel group and 59.5% (22/37) and 56.8% (21/37) in the levetiracetam group,
respectively. The total effective rate in the perampanel group was higher than that in the levetiracetam group, with
statistical difference (P<0.05). The retention rate in the perampanel group at 12 months was higher than that in the
levetiracetam group, with statistical difference (P<0.05). EEG improvement: after treatment, the control improvement rate
and total improvement rate of EEG in perampanel group were 32.4% (12/37) and 78.4% (29/37), and the control
improvement rate and total improvement rate of EEG in levetiracetam group were 16.2% (6/37) and 56.8% (21/37),
respectively, with statistical difference between the two groups (P<0.05). EEG in perampanel group was significantly
improved. Adverse reactions: the incidence of adverse reactions in the perampanel group and Levetiracetam group was
10.8% (4/37) vs 24.3% (9/37). There was no statistical difference between the two groups (P>0.05). MiR-106b and
autophagy related proteins: the expression of miR-106b, Beclin-1, LC3- I in perampanel group was significantly decreased
compared with that before treatment, with statistical differences (P<0.05). The expression of p62 was also increased
compared with that before treatment, with obvious differences (P<0.05). There was no significant difference in the
expression of miR-106b, Beclin-1, LC3- I, p62 between levetiracetam group and perampanel group (P>0.05). Conclusion

The clinical efficacy of perampanel as the first choice for the treatment of children with focal epilepsy is better than
levetiracetam, which can effectively control seizures, improve the EEG of children, and has a low incidence of drug-related

adverse events. Perampanel may exert antiepileptic effect by affecting miR-106b and autophagy related proteins.

[ Key words] Children; Focal epilepsy; Levetiracetam; Perampanel; miR-106b
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Clinical phenotype and molecular genetic analysis of 29 cases of epilepsy related to fever
sensitivity
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[ Abstract] Objective To analyze the clinical characteristics and corresponding genetic features of epilepsy
related to fever sensitivity. Methods Retrospectively review 29 children with epilepsy related to fever sensitivity who were
diagnosed and treated in the Department of Pediatric Neurology of the Third Affiliated Hospital of Zhengzhou University
from January 2017 to December 2022, with complete clinical data and underwent molecular genetic testing. Fill in the
clinical data registration form in detail, and retrospectively summarize their clinical characteristics, electroencephalogram

(EEG) manifestations, neuroimaging examinations, the selection of antiepileptic drugs, curative effects, and evaluate and
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follow up the developmental indicators. Results Among the 29 children with epilepsy related to fever sensitivity, there
were 13 males (44.8%) and 16 females (55.2%); 10 cases (34.5%) were Dravet syndrome, 3 cases (10.3%) were genetic
epilepsy with febrile seizures plus (GEFS+), and 1 case (3.4%) was PCDH19 gene-related epilepsy. The age of onset ranged
from 2 to 25 months. Among them, 19 cases (65.5%) had an onset age of 2 to 12 months, and 10 cases (34.5%) had an
onset age greater than 12 months. In 1 case of GEFS+ child, all seizures occurred after fever, and in the other 28 children,
afebrile seizures were present. The interval between the first febrile seizure and the appearance of afebrile seizures was 0.09
to 116 months; the age of appearance of afebrile seizures was 5 to 134 months. There were 6 cases (20.7%) with a single
seizure type, and 23 cases (79.3%) with 2 or more seizure types. There were 24 cases (82.8%) with generalized tonic-clonic
seizures, 9 cases (31.0%) with generalized tonic seizures, 18 cases (62.1%) with focal seizures, 4 cases (13.8%) with absence
seizures, and 1 case (3.4%) with spasm seizures. 10 cases (34.5%) of children had status epilepticus, and 13 cases (44.8%)
had cluster seizures. 16 cases (55.2%) of children had a positive family history, among which 8 cases (27.6%) had a family
history of febrile seizures, and 11 cases (37.9%) had a family history of afebrile seizures/epilepsy; during the initial visit and
follow-up, 22 cases (75.9%) were found to have developmental delays of varying degrees. Pathogenic/suspected pathogenic
gene variants/copy number variants clearly related to epilepsy were detected in 20 cases, with a detection rate of 68.9%,
including SCN1A gene variants (11 cases), GABRB2 gene variants (1 case), GABRG2 gene variants (1 case), PCDH19 gene
variants (1 case), SPTBN1 gene variants (c.1081_c.1097delAACTTGGAAGTGCTGCTinsCA, 1 case), ASNS gene variants
(c.146G>A, 1 case), copy number variants in the 4p16.3 region (3 cases), and copy number variants in the 16p11.2 region
(1 case). Among them, the gene variants of SPTBN1 and ASNS are novel gene variants that have not been previously
reported in China for epilepsy related to fever sensitivity. Conclusion Epilepsy related to fever sensitivity mostly occurs
in infancy, with diverse seizure patterns, varying degrees of severity of clinical symptoms, often accompanied by status
epilepticus and cluster seizures, and mostly combined with developmental delays of varying degrees. This study found that
the gene variants of SPTBN1 and ASNS, which have not been previously reported in China, may be rare pathogenic genes

for epilepsy related to fever sensitivity.

[ Key words] Febrile Seizures; Fever sensitive; Epilepsy; Whole exome sequencing; Copy number variation
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WIkEYS . LRI BE sl i i AT RE DT, BETT NSRS
PUUIR A AE 2590 GO0 . 2 A 0 A AE L W
RAEIR W RAERI . Ktz gkl . 264
KERE" &, BEED 2 45, KWRBEVIHE N
2024 £ 12 H .

2 #R

2.1 IEKREFR

MY | HEBR bR LA 29 B AU AR 5
e L, Hop, o131 (44.8%) . & 16
(55.2%) . W Dravet ZEA1E 10 il (34.5%) | 1ife
PSP AR B IR B I 3 451 (10.3%) . PCDH19
FERIAH AR 1 1 (3.4%) . oK AE12 WOmm 25 B 1iE
) 15 Bl L& Rkt & A 8 61 (27.6% ) | FEH:
‘BENEII 7 5] (24.1%) o 29 B HEEURAH IR 2
JLERAERE A 2 ~ 25 Ay, HAL4ER 9 (7.00,
18.00) A, Hrp 2~ 12 A# (2ILWW) &K
19 i (65.5%) . >12 F &AL 10 ] (34.5%) . 1
GEFS+HEILFTA BIEBI N ERIG KAE, 7 28 Bilik
JL¥ e Z2 TR, B IR AAES T BTG IR 1] B
BRI 0.09 ~ 116 A~ H, H 3 JC #4450 Bk 4 3%
5~134 A%, 16 4] (55.2%) HILIELEBHTE R G S,
Horfr 8 5] (27.6%) fE LA BP0 IR K5 5L | 11 471
(37.9%) £ LA TCHBEIR & AR P50 500 50 o

29 8 LAFAE I — R AEZEHY 6 4] (20.7%) | 7
TE 2 M DL B RAESRI L 23 B (79.3%) o Hi
HH R 4 1T 5 EL-FEZE R A (generailized tonic-clonic
seizure, GTCS) 24 4] (82.8%) . 41 Ptk B &K AF
(generailized tonic seizure, GTS) 9 4] (31.0%) | Jajkk:
P ZAE (focal seizure) 18 ] (62.1%) . & & 1E
(absence seizure) 4 1] (13.8%) . 3225 & 1E (spasm
seizure) 1 ] (3.4%) o 10 ] (34.5%) £ LA 1EF N
FRERAS, 13 6] (44.8% ) LA 1E N BV &
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fEo 22 BIFAEARRIRERE A BIRE (75.9%) , Hrp
FAERREE R B IRGE 15 1] (48.3%) . HEE K H IR ¢
21 (6.9%) . HEE KB IRZ 54 (17.2%) , Hr ik
BRBRE RN EFEERM, LB MRI 45 R FH G
6 1] (20.7%) ; EYX EEG S 19 7 12 4] (41.4%) -
22 EHEBFNFRENHTRUFER

29 {51 PRABURAH DR B LA H 20 1] 55 9500
WP A DG 18 B0 /5 (A B0 MR R A S48 DB S
W, KRR 68.9% ., HoH SCN1A RN H

1151, B A AR S (B CRAE 7 i) JCSCHRAE 143

PG4 1 ), 4l A AL 1 K BT b5 A8 1 1))
GABRB2 i 555 X578 1 4]; GABRG2 1A L%
A% 145]; PCDHI19 i &% X 5278 1 14]; SPTBNI
KAERIAH NG 1 ]; ASNS 4l &5 U578 1 4 5
4p16.3 X BL4E DLBUAE 3 3 ], 16p11.2 X B % D%k
AR5 1,

Hr SPTBNI i K RIfi ARAS: ¢.1081_
¢.1097de] AACTTGGAAGTGCTGCTinsCA . ASNS 4fi
B RAR . c.146G>A R BEFE A UL 4 08 2L 1A
A5 MR ACMG PEAREI, 3X 2 1 DL 3R 38 A
B BE R S B I AR B8 53 901 8« PS2+PM2+PM4;
PS3+PM1+PM2+PP3[ PS2: fH¥H HIH &2, i
HEA GG (Lt BEERAIE) 5 PS3: O 4t ik
PN AV S Ty 8 S 56 B IFE S5 2 S BUE N T RE A2
PR AE S PML: 2878 kAR R 45 F S T ) g
aH RGN s PM2: 7E ESP At (Exome
Sequencing Project) , T A¥(#E)F (1000 Genomes
Project) & EAC %t#i E (Exome Aggregation
Consortium ) F R & BLAYAR 5, 5l Bk it 4% it 28 4
WA ; PM4: JF HE A XIS A AE P R 2K /4 A
ZEAF T | e ) B K B AR DA B ¢ 1k AT T Ak 1 4iE
s S 80N E K A s PP3: ZAIME T
EL 2% 58 2 %t 2 A R TR e ] o
2.3 HEBMIGKRESH

for i SCNI1A HERIZ27E 11 491 9 1] i B 57
ZRIRAS, 6 il I NEEVE IR A A, 8 BIAAAR 2 &
HIRGE, 2 BIFETEEF RS, | HIEILAAEEREE
KEIRLZ, 3 B IR EEG 3% . GABRB2 #i k5 XL
RAS 1] HINEMER R AR, (PR RERTR
2%, K EEG IE% . GABRG2 RN 14|, KE
1IEH, BIK EEG 1IE% . PCDHI19 JER %78 1 4. H
ISR VR R AE, EEETERTRZE, HIK
EEG 5% . SPTBNI 3L Z%AE 1 ). fEPAERIELER
RLE, BIK EEG S . ASNS JEN %78 1 4. A
FHRETIRS, HIR EEG IE% . 4pl6.3 X BN

© 205

BAR S 3 1 B BUBUR REELRA, 2 1t B
LW KA, 3PIAEREERERSE, HIK
EEG 5% 3 ], 16p11.2 XEBebe DB S 1 4] 1
BRELTIRZE, HIK EEG ¥ . BIRIGREH
3 1.

3 g

AT R H B0 /B AL B0 P B AT IR AR
5 (5 U IR AH 5% ) 16 1], A0 45 BEA:
131y SCNIA. GABRB2, GABRG2, PCDH19, F: [N 78
S 14 {51 K2 B AR A DL AR T8 A B8 AL 250 A8 6 DR AR 5
SPTBNI: ¢.1081_c.1097delAACTTGGAAGTGCT
GCTinsCA M ASNS: c.146G>A 2 i, [RIf}, Al
HE B0 /B BB PR H DL S (5 PO AH G I
SRR 4 0], f04% 4p16.3 X Bedk DL 5 3 4] K
16p11.2 X Bt DU 5 1 4], Hh Dravet Z54
fiIF . GEFS+J% PCDH19 F£ R A &40 o5 12 i)

SCNIA SRS 48 5 7] 580 GEFS+, DS Y
SCNI1A JE R M & B M0 i s S5 2 T AN
— IR 25 A E", (HGH S SCNIA FE R 2875 ()L
A DS, HE R AKEFEE /N, B DS B HER
w s HEEAERF ST, DS LAY SO A S 5
K12 80% A SCNI1A FHE[H, Hrpi & 78 5 i 90% L)
M AHESE T 9 5] SCN1A K225 % DS L
AR Y 6 Ak, 7 B L BRI £5 2200k
A, 6 BILEJLH A EM IR & 1E, Bt Kk
FHIEH , BLA SRR E R oz sh & 7R
2%, 7 BB JLE T 3 R X UL B BURR & AE 25 0A
57, IAA AR, 7 B PI ] EEG BRI K IEF,
9 i3k it MRI 4 TC 5% o 4% 2 Bl 1 il LA
BEREBRS, M CRREN . FE s A 5
B IR, IR 4~ 6 N H EME 1R 551 Bl
IS W Al 1 & & MO oS , IR h g &
HIRE, WG4 T ZFIUsN ZEL5iRTr,
A AP SR ERARYT, JE 6 4F 1 M H R
KAk

GABRB2 ¥:H . GABRG2 K i T ¢ {4k
5q34, ¥ N FiliE GABA, 2K Z 5 A4 Ak
1, GABRB2 J:[H %ifih GABA, & 1k-p2 W 5.
GABRG2 R[N 4ith GABA, Z{k-y2 WL,
GABR H:[H 28725 5 ffi GABA, Z KT LG, 2>
TR 2R T4 R ] ) B AN A, AT EOR
kg %) 2 0wk A R % g pE L E TS SO0 & AR .
GABR JE R HUO AR 5 0] 380 GEFS+., L2 i
JW (childhood absence epilepsy, CAE) . DS, 2 JL#ii
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RT3 I3 A S
SRR M YIS (I HT AT
G E RG2S R e S
FHSATT BRI 2 ) A EVZALS
Tzt [ B S M HTATT CAdT G ¥ stHOzedsy'd 2 [ 6y 1T © [
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ARG X kR e T
I M HY AT 2l X3 chlif
N A R T Y S ch ML R Bk
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T PEER AR LR A AE S Z BN SR A A" . AR ST
1 1] GABRB2 PR k575 8 JLHA # AU DS i K
SR, AN 9 Ay, HIREERIN KNG
TR & AE, W1 GTCS, Jade i th S IC ik, 29t
g RAE, HoHBUAEVERUE & A, EprrE K
REIER, BEARERETIRE, NN IGIR .
e SRR G ST S IRIT R B RAE, I
W10 &AW/ H, FeflmfE 3 ~HEE 1R 55 141
GABRG2 3£ [H 53745 LW Wil GEFS+, B2 TN KX
BRENIATT Ja AR, T 5 4F 4 M A R KAE, &
# EEG /R IEH, A KA T IER . HILR AR 7R
TR, BoE BREER . B REIRHKEZ NG
PR S, AR R FHIEH .

PCDHI19 FER T Y Ak Xq22.1, TEH X pl 2
ARG hE EE RIS, PCDHI9 KA S 4 15t 14
T O —FRRR I X S, BHEEA T AR
g, 5 MR A AR A 2 A FEUR . PCDHI9 %
PRI A 56 50 A8 L Ay L 78011 DR AR5 a1 A RS 0 4 i 7
1~70 A, BEIEERN 10 ~12 AR, 50% A9HE L
HIREIEIE N BS, KIEEA “HEUR” B4,
e NE VI B AR, 2910 % 5 KRR I B
FEAR, B 2 P& 2 FPLL BRI L £
B, Rk R AE N EE R, b/ EER T
B h5 R L 47% ~ 75% 7 ARRgE 1 1)
PCDH19 R 7R 5 L (1 15) B AER R 10 A
1, R ZAE RIS R, RAVEIE 01k
GTCS, Ja & BTG R, RN Rkt & AE,
H BNV & A, PUAEA TP R RS, i
JG 4T 2R A YT, BN TS SRR AN . SN P
BRAFEMLERIAYTY, 3 2 AERTE R AE

SPTBNI1 FEHi T 2 SOt fhk, Fihih BII- 152
FH"Y. SPTBNI EHEURMEA S 8L L H
CEAE, INIRFRIE N &K IR %R . B IR . A HAE
Tk R BEAT  PEROIR WU AR AT RS B R
JULaK 3 U8R AT AR B W SRR AE ", AR 5 e
1 547 SPTBN1 FE PR & il R 4 A 98748 i Lke o
SRS 13 Y, EIRRERI & UG R AR,
JE IR 2 4F 7 4 A A BUOC SRR, B 5 k&
Y&, BAETERI K GTCS, 4 IR EVES K PFEX, 1F
HRREREIRSE, AN EIE 3 4F 114
HARTCEANE . SR ST R SEAABOR A 5,
LG R FRIANST, % 8% 7 FEUR LUK,
PR AT I 3 PR (116 A B Sh B 2R o 39 AR A0, A
Ry PR A DI B e e FE P 1Y) SPTBNT FE A 1 7
HE—2E 1A

«211 e

ASNS JER A F Y fafk 7q21.3, Gafith KA FERE
A REGE Y, FEAEKM Pk, ASNS FEH %8748
TR A B A B =, FECR i Tz K&
e REE, Pl tH AN IS s 2, NI 2 T4
2443 S8 I AR 28 0 SR 28 I SR 4 A BT, A
WL LB, i FBOWRNAZIE™ ™, ASNS K
O M AR S onT S B0R & IR A R B = 6E
(asparagine synthetase deficiency, ASNSD) , Ilfi JRHF
TIE Ry 3k w8 7 Bt AR . U AR L B2
JRE . TR ZE g K & B AL WLk F1 T
HESIEAR  SOTTHESE, ARBEE H 1 6] ASNS 3
PR 4l s LR FBOLRSIRAR Iy 7 Ay, IR EAE
TR KNG W kAR, BIF R RAETE N
GTCS, Ja iz it BIC IR, RN Rkt & AR,
R I IR & AE OB 4 R AR OB E )
>40%, KAEEA N, A EER TR, fils
YT RN EYGTT, BN ZE S PP | SRS P R
BRE ML S MAIBYT, VA RERE, 20 1 REAME
1~2 K, /DIERE 2 ~5 7 HEE 1R, %684
SRR Ry SEALBOR AR S, FLAR LG R R AA AT,
R B S R BB LBUR . BRI SY R
ASNS HE PR AR S 0] S 50000 & E, (R Py JG SCik R
T8 5 PARUB R SO AH DG, AR SO B R RGE , i
— P T I S Y FE R

4p16.3 X Bt ¥ DU E U 14 28 5 7] S 3 Wolf-
Hirschhorn &4 fiF (Wolf-Hirschhorn syndrome,
WHS, XK 4P BUREERTE) , IR —Fhi 4 5@
TR 1 SE PR R B ol 7 HE I 5 B A A AL
AL RS8R 4 5 Y o R R R I A7 5
AFEN, G145 LETM1, WHSCI1, WHSC2, CPLXI,
PIGG, FGFR3, TACC3 %, BEA:#F58 %W,
LETM1 (5ZRiIATIREAOC) . CPLXT (PR M 458
JEREH) |« PIGG (25 GPI #fiE 5 A4 ) S5 K
SR RAEARE M WHS BIG RERE A i
WAk A (RIS TE, TS B HTA) |
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[ Abstract] Objective To observe the clinical efficacy of Xiao’er kang xian capsule added to anti-seizure
medications (ASMs) in the treatment of children with refractory epilepsy and its influence on serum neuron-specific
enolase (NSE) and cludter of differentiation 19 (CD19") levels. Methods A total of 60 children with refractory epilepsy
were selected from the pediatric outpatient department and ward of Guangdong Provincial People's Hospital from
February 2021 to June 2023. The study subjects were divided into two groups by numerical random method,with 30 cases
in each group. The children with Xiao’er kang xian capsule added to the original treatment were the treatment group and
the children without Xiao’er kang xian capsule added to the original treatment were the control group. The frequency,

duration, EEG characteristics, adverse reactions and changes in serum NSE and CD19" levels of the two groups were
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compared after treatment. Results  Self-control before and after treatment in the treatment group: the frequency and
duration of seizures were significantly reduced, with statistical difference (P<0.05). EEG discharge index in awake period
and sleep period were significantly decreased, with statistical difference (P<0.05). After 6 months of treatment,
comparison between the two groups of children: the seizure frequency of children in the treatment group was significantly
decreased compared with the control group (P=0.03). There was a statistical difference (P<0.05), and the seizure duration
in the treatment group was less than that in the control group (P=0.863), the clinical effective rate of treatment group
83.33% was higher than that of control group 63.33% (P=0.08), the effective rate of EEG in treatment group 80% was
higher than that of control group 60% (P=0.091), serum NSE and CD19" in treatment group were lower than that of
control group, with no statistical difference (P>0.05). After 12 months of treatment, the frequency and duration of seizures
in the treatment group were significantly decreased (P<0.05). The clinical efficacy and effectiveness of treatment group
were significantly higher than that of control group (P=0.038). The incidence of adverse reactions in both groups was
16.67% (P>0.05). The effective rate of EEG in treatment group was significantly higher than that in control group
(P=0.053). Serum NSE and CD19" in treatment group were significantly lower than those in control group (P<0.05).
Conclusion For children with refractory epilepsy, the addition of Xiao’er kang xian capsule on the basis of the original

treatment has obvious effect low adverse reaction and high safety. NSE and CD19" can be used as monitoring indicators
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for the influence of the disease and prognosis evaluation during the treatment of children with epilepsy.

[ Key words] Xiao’er kang xian capsule; Refractory epilepsy; Neuron specific enolase; Cludter of differentiation19”
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otz (P14<0.05) . L 6.
3 g

NGRS RE R AR 25, FEr . M
BRI RFZ 4% KRR () | fegn, Uy
Bl A FATRRIENX PSR S, TR
Kb B R B R AR R AR R LB . SRR T
FT, /N LU I i i A AR BRI N y-22 5 T
B2 %5 Z B (aminobutiric acid-transaminase, GABA-
T) WEMEIE M, H i GABA & &, W/ A &R
(glutamic acid, GLU) iS5 & &, Ml N-H 2E-D-

R4 AW (N-methyl-D-aspartic acid receptor,

NMDA ) SZ A5 M 55 35, 838 ph 2870 24 A 4 il
S P SR REAS I R GABA REZE fillJ5 IR AE
HH, NIGFRENREGE I 24 o P GABA B, Fhfm]iH
I GABA /KF" . L L Fi v BN HIEE T
GABA /A&, {5 fE 1 i B o1 28 49 9 46 77 (B-
carbolines FlI4%) % GABA REFH & MEREM LTI
e, DA TG [ 2 ) B i P AR R O VE R R
VG308 o BELUTT 49 5 3, 007 v A 28 T E R
L, S0 LU GLU BB, B & /" . o
DL EZmintsr e, ANLBUR S ASMs 25911
FIADMENEH, &) ISR AR . B, R
BRI G £ EZ X E 2 P25 3”, &
G 5 45 At J2 T8 1 UL AF B 7 Mk Ok R 1 B A H
bro ZHFE R IVNLYUR ISR & ASMs 1797
IR R RAEIT R0 3, R R B LI RAE IR |
NG b PRI AE 250 A ER A BEA VAT AT I R A,
WD N RN . AT A SRR, N LYTR IR
RIBIRIT 6. 12 D, RAEWR K AFE T [ 48]
Bk, BN LYW K #3397 DRE, 5
ASMs 5 B 2 (1 25 BRYMRIVE FH L AE T fa) 205 i 42 o
W EAE IRIT 12 ARG, AT 4L LI PRI AU
BEROF 93.33% W& = T X IR 73.33%, HAR R
& AR, RN LYUR I BEAINRY T A 8
o A O R VE RO ATRE, TR 2B INAS KR,
HE—25 F /N LU IS #E 5K & ASMs T DRE &
U, A2 A ARSI ZAE . 1RIT 12 M H A,
TE ST AR LIR YT F AN e P TR T R A A 30 i el
F 5 2 0D, HA T A R OL I R R A R R
90% b E 1 TXFBRLH 70%, FEHIAIN/IN I LIOm e
XeF 6 ) LR 8 4 22 0 5 e B P 2 A A TR R R i
o IRIT 12 A, IR AL L NSE K0t i
2B B ISA, 2R B/IN LB s 2 RE A A0s I P4
FREE, SREIEMF ST 45 RANST, WU s Il . NSE ¥k
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x5 MAMBESARELE (1, %)

g5 WLEEmRE &R B A% TR BAReR

WITAL W6t o 10 14 6 80%
BIF12NH 5 14 8 3 90%
XPHRZE  RTTeNMH o 8 10 12 60%
WRIT1RATH 2 13 6 9 70%

%6 WM NSE.CD19 KF 5 (%ts)

s oAb IR b
n=30 n=30

NSE (ug/dL)
IRYTHT 23.85+6.48  23.51%426 -1.70 0.865
BIre A 20.99+3.17  21.19£350  -2.00 0.842
BITI2AH 0.46+0.42 18.61£2.31  -3.164  0.002

CD19" (%)
TRYTHT 23.51+4.43 23224508  -0.214  0.830
BITe ™ H 20.50+3.24  20.57+4.10  -0.37 0.971
BIT12 ] 16.5043.00 18.68+2.39  -2.831  0.005

FE R ARk, AT LAShZS Ak B A i R e i i £
JE, HEi A BEX) DRE SBOL#ETH; [RIRG7 4H &
JL CD19 7Kg0} WA 2H IR S ek AEG, IR /N Lo e
P A ASMs JAYT AT A B = e e Th Bk, I I ik
B 7k EL 40 I G 3475 2 1o LS5 50 & A AU, i
PRVT St SR TT

NSE S WHEEAR o i — 2508, R o0 A0 TP a4
M, M2 ordniEsz 203 E 5, NSE M4 R
A LB S L3 2K T ™ I RIESE, 500
LG % e ML 7% NSE W ¥ 7, B B T
BE™, AN SCHR Meta 4347, ASMs JA7T LN
Xof R Y RIS NSE A3 ARl FE R i3, Hanak
TY 2" WG & B, U B R T RE AL R W
T HA . CD19 M T 7EAh B 4 g & A K
-, BFSE R, W R ERT CD19" G IE # RS JL B

CDA'T Fik, RIS PR, HI¥ B 4/
CD5 7Tk m, B il fereihife, 5 @pEh
%, I, NSE F1 CD19 AJ{E & DRE ¥ 1% 2 i (1)
R MEFE A

gE B, NLPUR I BEHR S ASMs Fl T
DRE (&7 UMEVEH, AT 8080 DI & VR & A
WUCR MRS ], A T ASMs B A /N LT i
PEIGYT DRE, #0843 LAY A& AE AT 45 21 B i 2
i, LS, IR IS R AR, &%
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EETR RIRTTIE R MR B RN
mERI BN S R

KR, KE, AFA, XF, £K, &m%, KiH

AR K B JLBEBE B (R TITJLBEES ) M8 PaRk (B 250022)

[#HE] BB T EEKE (ketogenic diet, KD) FE &M & B MU 11455 (developmental and epileptic
encephalopathy, DEE) YRR &4t Fask I SMHT 2021 4 1 —2023 4F 10 A ¥l LEEE B b &4
B 42 BIEED S MR PR M Asis R LI I R A, SRTTZE M KD I %8, WREGIRYT 3. 6. 12 D H 5 IR & 1F
BRI N R . SER 42 BB JLH, KD YRYT 3. 6. 12 D H B, R E R AER R 16.7%.
16.7%. 14.3%, W15 HA 2RS35 M 69.0%. 52.4%. 35.7%. KD IGYT 3 A H I 894 R 4R 5 Toi i 2l Gkt A,
PIHALEPER] (P=0.095) | E4EME (P=0.648) . KD FFUR4FEIE (P=0.768) . KD FFIAMH AR (P=0.519) | S 3/
Bili 5% (P=0.226)  BURZR GRS (P=0.344) | Z 5 B FE AR (P=0.066) 7 HIRA G125, KD IRIT
6. 12 4 A B4 54 24, 14 BISERLT IR BRGS0 B 03 30 54.2% ., 42.8% . TRYT 3. 6. 12 > A B KD R %
5312 100.0%. 71.4%. 42.8%. 7 19 (16.7%) BF LA RN, o 6 4 B Ip i N, st E5 ., 55,
1B PRIET i, REBMT"EM AR . 518 KD ZIRY7 54 DEE WA 807k, N % 2tk Ear, M
T AR A (]

[8R) AERIRE; REMERMEmRG; Sk, i et

Efficacy and safety of the ketogenic diet in genetic developmental and epileptic
encephalopathy

ZHANG Huan, ZHANG Tong, HU Wandong, LIU Yong, REN Ying, JIN Ruifeng, ZHANG Hongwei
Department of Neurology, Shandong University Affiliated Children’s Hospital (Jinan Children’s Hospital), Jinan 250022, China
Corresponding author: Zhang Hongwei, Email: zhw850510@163.com

[ Abstract] Objective To explore the efficacy and safety of the ketogenic diet (KD) in the treatment of genetic
developmental and epileptic encephalopathy (DEE). Methods  Clinical data from 42 children with genetically confirmed
refractory epileptic encephalopathy treated in the Department of Neurology, Jinan Children’s Hospital, between January
2021 and October 2023 were retrospectively analyzed. A classic KD protocol was implemented, and outcomes including
seizure frequency, electroencephalogram (EEG) improvement, and adverse reactions were observed at 3, 6, and 12 months
post-treatment. Results ~Among the 42 children, the seizure-free rates at 3, 6, and 12 months of KD treatment were
16.7%, 16.7%, and 14.3%, respectively, while the effective seizure control rates were 69.0%, 52.4%, and 35.7%. At 3 months,
comparison of baseline characteristics between the effective and ineffective groups showed no statistically significant
differences in gender (P=0.095), age at onset (P=0.648), age at KD initiation(P=0.768), disease duration before KD
(P=0.519), presence of abnormal brain MRI findings (P=0.226), epilepsy syndrome classification(P=0.344), or ion channel
gene involvement (P=0.066). EEG improvement rates at 6 and 12 months were 54.2% (24 cases) and 42.8% (14 cases),
respectively. Retention rates for KD at 3, 6, and 12 months were 100.0%, 71.4%, and 42.8%. Adverse reactions occurred in
7 patients (16.7%), primarily gastrointestinal symptoms (vomiting, constipation, diarrhea; 6 cases) and elevated uric acid
(1 case), with no severe adverse events reported. Conclusion KD is an effective treatment for genetic DEE with favorable

short-term safety, though long-term adherence requires attention.

[ Key words] Ketogenic diet; Developmental and epileptic encephalopathy; Genetic; Efficacy; Safety
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KB IR 9% (developmental and epileptic
encephalopathy, DEE) J&—28 LUK K 1 54 K%
B AT A Y™ T A L I R R B R R
I METE PN A DL S T RN L iz s D ReiR Ak
XAEPIRAN BRI A G TR 2R
K, 30 AT RE PRI R SRS BT R T | R T4
JLEESH R WL DEE 4345 5 & L& & VB0 Ve ik
g SR LR PR AR £ AR | B LU R I E M
K% & AE . Dravet ZE51F . Lennox-Gastaut 551 .
P25 2 5K 3R B s PR e S 0 2 o 4
VT4, BEE AR EOR Az W ], DEE BYist
R T UG 5 . (R 2025 4F, OMIM
Bt TSGR 114 /1> DEE 20 FEH, X 4L DEE %
PRIl &R 0 S A=) F D RE, (A2 S BTz,
iz S ia Ty, B oy A, AR BB A A0
FEURE BiF S Z2 FRAILT ™ RV 3 RIS T A o TS R
ili it it BETR IR TARYE, (B2 BRI ARG DEE
15 )& 25 Eia MR , A IRYT TBSCR AR .

AWK B (Ketogenic Diet, KD) YEN—F & i
105 AR A PR T, HIRYT 25 xEa
WO B8 B % et B R 2T I R SR
M0, B %R 55 K A8 5240 OC DEE Wil R IEHR /545
Bz, JLHIEA[R LR RN KD J7 3% i 52 i i A B
o AWFIEE I B> Hr 42 5P 5% DEE &
JLEY i K& s, B 7R KD 735 /%1% DEE H i
IP R A, BEEAN RS Y DEE 197 R0 2 5+,
DUEAAAAIG ST A B IR

1 #ARETZE

1.1 IGRZE#

ARWFFEXT 2021 4F 1 H —2023 4 10 AL
R B 2 N RHIRIA Y4 KD JR T R 2
DEE BJLi#EAT T mUBEmFIE, AL 42 il A&
ifF 58 2 U A T L 26 B B 42 381 2% 51 25 W dit (SDFE-
IRB/P-2022050) F- 815 8 L W47 A [R5 .

1.1.1 #AdrE OFF4 DEEEX"; @iz h
2P METE U M I, R KD IRYT s B Ml
ACMG $573", 3 H 45 AR /R Boms sl il BE300 .

1.1.2 HpArg O X2 S0E: Ahsl . PR ek
ZE (M) | RBAR B R i (CPT) 1 AN
I e = i . RIAERS (o7 Bl il = E | B-4A AL RE | 0 B I
LI S BB = 0E (SCAD) | FP e 1 3 M S0 Bl ol = i
(MCAD) . KAl P He i A il ik = i (LCAD) | KAk
3-FRMEHIEE A G0 | TPaE 3R MR A B E
PIERFR AR AL B Z 0E ; @ AHXEERAIE: (RE2E .,
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FARR WA TSR IR T AR B 8L, A RFag
WP AN S . A Ega . FEEmE = . ™
TR | A8 A 2 2 | £ PRI 45 1) R
(L.
1.2 FHik

BILABE G 56 3 15t A2 A . JRA HILRR
FELIWPR R B A | B T RR I L Bk R
P Sk A% G LR AG A, G0 5 L — Rl M B AR
HL, RN KD IGIT T %, TR S5iKes
PR 4 ¢ 1, PI4R BE G T SR AR P 3AR 1Y) B =
REHE, R IEE N 75% & 85%. KD JAYTHIIT
WHEE DL 15 0 1~2 0 1 B HFIIT G, RIEETr4E
WA I 32 PE B W N 3 1~ 4 = 1, @I
IR, K LR K SE4ERFTE 3.0 ~ 5.0 mmol/L 2Z [1], [fiL
WELEFFTE 4.0 ~ 5.0 mmol/L Z [a], JREAZEFFTE 3+ 2
4+, AEANEES, KR EICR . BRA AR
AR ERRER o [RIBS WE AN R RN, &l B AR BB 57
U 7 T i R LT A2 19 B0 L U R VRIS Ol . TR IR
KD J&97 )5 1. 3. 6 Fll 12 4~ H ZHER B 2Rl -
1.3 WMEIEFR
1.3.1 7784847 ORI RAEWR (R/K) , b
ViR EIRYT 3. 6. 12 A JEH0R ZE %, &
M8 Engel /- A TP R | 9. W6I7 A RAESE
LG TR WRITIREEREE D =290%;
M. IGI7JE ZAERED =50%; V. ()7
RAERE > <50%, 1 ~ MYk “H8%° , V%
HOCTER o VAR R R P RGE S L R R AR R
AR E, R RE I 98 >50% ek .
1.3.2 Z4&3Ac KD QYT IR PRI Pk i i
KD PR )G 34 A . 6 A 124 A R E R
ATl . A risyr i R, IFPEAS KD RV
Hic s g SR BN
1.4 SZi=E45H

i SPSS 29.0 Geit2# 8k o B Bl , IEAR )
A B LT B H AR 22 8, 1 D 245 49 A7 25 )
ffi B P BORT DU 4362 18] BT M (P25, P75) fliik. it
BOGFRHHBIEL (n) K 3% (%) 2w, Ry 156
H A KD JRY7 RN ZAE M HI S Ol s 4 0a] H A fy
B RS B R I ST AR B ¢ K55 ANAF
HIEAS B Mann-Whitney U 5 56 ] K7 .
P<0.05 hZEFAG R

2 &R

2.1 —RRIER
42 B JLH, 521 41 (50%) | & 21 %] (50%) ,
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R 0.2 ~ 110.6 Hi#E, 44 8.5 A, N
FHAE B AR £ i 4E WS 2.5 ~ 128.8 A %, T A7 4E I
16.2 A, W HAEIK SRR 0.8 ~ 123.3 41~ H,
AR 6.7 ™ H o AR ERFZN K 3.0 ~ 29.0
DA, i 19.0 A, Hd 3 A~ A LR 42 4
(100%), 6 ™ALL L 30 fl (71.4%) , 12 ~H UL
18 1 (42.9%) , 18 ™~ H L E 7 1] (16.7%) , 24 I H
Ph b2 i (4.8%) o FFURAEEHT R 5 FhTH0W &
YEZ59) 1 6 (2.4%) , 4 FRHUIUR ZAVE25% 7 11
(16.7%) , 3 MHUIIR A AEL54) 17 1] (40.5%) , 2 Ff
U R AE25% 17 19 (40.5%) o W LZRS 14026
W) R R AR 25 A E 18 6] (42.9% ) | Dravet Z54
fiE 9 il (21.4%) . Lennox-Gastaut Z&-&fiF 4 {5
(9.5%) . HAARREITE 11 ] (26.2%) , W& 1. ¥
FeAS S HE R SCN1A FEH 10 1] (23.8% ) , SCN2A %
3|, DEPDCS5 3£ [H 2 5], MECP2 & [H 2 {4,
CDKL5 3K 2 7], 4378 555 h IQSEC2, KCNTI
ANKRDI11, TBCI1D24. PTPN23, ATP6VIA .
NRROS. 15 S YA AN H K | 16p11.2 B LR G
#E. COL4A2, NARSI, COL4A1, PHIP #:[X exonl-
40 Ze& 4 . SHROOM4/PGK1 £ T 2878 . WAC,
DYNCIHI.LMNBI, KCNQI.ALGI13, DOCK,
KMT2C, CSNK2B, SMCIA ., 4B L5835 3k /it
REILPRAGAT, Horp 11 491] (26.2% ) B LR AR 45
S, W R E 2 EEAR 16, SE S5
34 S LR AR I G A= 4 1)L Ik 2 41
IR R B AR 1, i H A A 2 3 7 & A 1)
WA E S s e R, Hodh 7 6] (16.7%) £
FE i BE R A
2.2 TSR

1E 42 8L, KD IRYT 3. 6. 12 > A B, i
SR TCRAEZN 16.7%. 16.7% .. 14.3%, T 15 A 3%
RO5H 69.0%. 52.4%. 35.7%, W3 2. TR0
R Ja AR R B TR 2.5 A o

18 {715 ) LR MR 2R 25 A iR, KD W 3 4
A A %# K 55.6% (10/18) , 6 ™ H B 80.0%
(8/10), 12 AAKCHE N 80.0% (4/5) . 9 1] Dravet
ZEAMETR R 3 N H AN 88.9% (8/9), 6 T H
BRE 71.4% (5/7) , 12 D HARCR N 83.3% (5/6) -
KD RY7 3 /™ H B B9 R 5 TR Al S a0 ) e
B, BAAETER] (P=0.095) | EIRAERS (P=0.648) |
KD FFHR4E# (P=0.768) . KD JF R AP FERT K (P=
0.519) | & A Sk UL RE AR U = H (P=0.226) |
TR A IF4Y 25 (P=0.344) | S 75 K B 3 18 B A
(P=0.066) F %A Geit2#2: 5, W3k 3. KD RJTY
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F1 BILMEXER [n (%) ]

eSS SR
P
% 21 (50%)
7 21 (50%)

RS, g JT8%)

KD RS, s (A #%)
KDJ e, i ()
KDFFZEI I, Ak (H i)

0.2 ~110.6(8.5)
2.5~128.8(16.2)
0.8~123.3(6.7)

3.0 ~29.0(19.0)

KDL R VR PR
STRHURR A VEZS ) 1(2.4%)
AFPHURIN A E 259 7(16.7%)
ST A 259 17 (40.5%)
2RI A AE25 ) 17 (40.5% )
TIRZEE Ry
B UBR TR 2R LR B AR 18 (42.9%)
DravetZi 3 1iE 9(21.4%)
Lennox-GastautZx 51k 4(9.5%)

HAbARREIHZE 11 (26.2%)

R 2 KD BT REEMERBMAEZESIER [0 (%) ]

; o A Tosk %
syt O i
) 1y M4-M% N% (%)
31 H 42 7(167%) 22(52.4%) 13(31.0%) 69.0%
6™ H 30 7(167%) 15(35.7%) 8(19.0%)  52.4%
121 H 18 6(143%) 9(21.4%)  3(7.1%) 35.7%

T CRIAITI RS I REKD A AEL, WV ER B, 3-BEh42

3 H BEAS[AYT 3R R 53 4 WL 3% 4. KD IRYT 6.
12 4 H B350 24, 14 652 5% T G L R R A, LA
R TR B0 > 50% DL oA, v H R R Rl
54.2%., 42.8%.
23 ARERMEREER

42 il 7 ) (16.7% ) B2 A B,
Hodr 6 Bk H W Sy, LR IKM: | AL HEYS,
1 R PRI T+, AR AN B, A 1
PR B S MR A5 1k, AR 3470 i R R IR B IR M 22 i
BT E 6 M H, A 12 Bl H, KD REEFEN 71.4%,
E121H, 4% KD JRJT 18 ], KD f# # &K
42.8%, PR RAR 16, 2 B3, 1 Bl R
FARIBIT . 2 BIR IR GRE 2R 1, 12 Bl
R MAEZEIR Y, AR 2B RN | BRP N RANEE
SERALE . BILARBLA  XBERAT R SE R &
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®3 KDAT 3 ARILARETHN—MARLLE (2 (%) ]

=] AL (n=29) Jexk (n=13) T (8 P
o ¥=2.785 0.095
3 17 (40.5%) 4(9.5%)
S 12 (28.6%) 9(21.4%)
TGRS, T (i) 6.1 9.6 U=171.000 0.648
KDHHRAFES, F % (H i) 15.8 16.6 U=177.500 0.768
KD IRATRE RS, A (1) 6.7 73 U=164.000 0.519
Sk MU RE IR UR ¥=1.467 0.226
S 6(14.3%) 5(11.9%)
5K 23 (54.8%) 8(19.0%)
TAR LR AL ¥=3.327 0.344
WL R 10 (23.8%) 8(19.0%)
DravetZf &1L 8(19.0%) 1(2.4%)
Lennox-GastautZg {5 ik 3(7.1%) 1(2.4%)
Fipl 8(19.0%) 3(7.1%)
HH ¥'=3.389 0.066
[ lib =B 13 (31.0%) 2(4.8%)
HAh AR 16 (38.1%) 11(26.2%)
3 Wtip Tt A2 7 T A W i 22 5, 1 Devi %5 Y Meta 43

B M T R s 4 AU £ 5 A T ol
FEEE AL, LG R4S AE FE B0 2 LI sk L i
o RO XEVE PRI A, B PERE R g i . JIE 15
FRIEAG 2B RERE AT 2 R AL, BRI
BB R RIET -, X4k 2 BRI R R vt ST
. &AM EARGTZ A, 49 50% 1)
DEE &% v st e 2rm R, AR &4 254
MevaPE DEE MEZ TWFB, HiG RN EC 43
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[ Abstract] Objective To investigate the number, distribution and characteristics of the treatment of epilepsy by
vagus nerve stimulation (VNS) under China's three-grade diagnosis and treatment system from 2022 to 2023. Methods
Researchers from the China Association Against Epilepsy (CAAE) conducted investigations on the number and
distribution of epilepsy centers, as well as the number and distribution of VNS treatments for epilepsy from 2022 to 2023
through online and telephone surveys. Results A total of 435 epilepsy centers in China participated in the treatment of
epilepsy by VNS under the three-grade system, among which 191 (43.91%) were in the eastern region. From 2022 to 2023,
a total of 1 888 VNS procedures were carried out. Among them, 1 255 procedures (66.47%) were carried out in the eastern
region; 1 253 procedures (66.37%) were carried out in third-level epilepsy centers, and 635 procedures (33.63%) were
carried out in second-level epilepsy centers. Conclusions The promotion and application of VNS for the treatment of
epilepsy under China's three-grade diagnosis and treatment system have achieved preliminary outcomes. However, there

are still a regional imbalance in the VNS treatment and a shortage of abilities in primary epilepsy c enters.
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VUL, NS S A AR T 25 1 GRIT =R 0) o
X A R AE — 2 TR B b R B T 3R [ BT IR
(IS T B S, RO ik . N AR 1B IX
WA EZWMEITRIEMRS R T KRR LUK
X6 PSRN AR bl DX PO AR, TR IR
L AR BCE, fHELIF R VNS /YT
BEST .

IEAk, AR IR ARG IR R, 4 435 KN
o, 45 F =900 (10.34%) 7RI T 66.37% Y
VNS A7 i, 6o, AR L B b A o 5T
[T T3 e T AP NP E & i I AN (B
VNS JRI7 AR A o 33X 5 Ri3E B R 58 45 53

http://www.journalep.com


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

230

L 2 EZ AT —IF s R0, A E, RZH
R T AR R EHCEE B TRY . D FE ) — IR 5
X2 AN PO T B VNS AR AT 8 A I
TN, 3 AN KB U SEHE ) VNS A AR 42 ELE
B —2 2L ™ SR, T E GO 0 7E S it
VNS J5 T A AT T3 AR, AR W IR — i
DA, MRS TT T 21 VNS IRYT, [ hnis
X HTTFRE VNS B0t RFTPEAS R . VNS A FE A
FRAEbR AL K Z 2R MERE T L ARG BRI T i 4
A%, BHRT, T EBUERE P T 5 SRR
DR A R bR B AT T AL A R, [
BPAEE T VNS =908 O IR R, ST £
HLARIZTT . TR RS TAE. W2 %i2)7
B, B AR AR T B A GO0 o #ESr S5 B2
Wr. FAR . B BEEHMEEAR, B
VNS 27 ke, e B 1Mk . 2k
YT .

i LR, IEZFO2ITIRR T VNS IR
IR AATE) N C BRI D BUR , BT AE b 53 A
AN BEZRE AR ENE, KR, WAL
TR AR H RS B . A o YR I A e, A
Bl VNS IR i — 25 &, ST 20N
BEW R .
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Lennox-Gastaut 25 & {ERI IR 3 &

BAER', REE', TEX, AHA, Ak, g, Fn, HER, #x2%

1. AR R 25 K2 (AR 610075)
2. E P R R IR B e AR ORER 610072)

[#Z] Lennox-Gastaut ¢4 F (Lennox-Gastaut syndrome, LGS) J&—FhuEA P800 P4 s, £ 252 JL
R BN, VLR & VES T | 0 H [ S5 R ) B R N R AR . ARZRIAR EEEXT LGS IR A L R
WA IRIT TR TEET KA B, . IR DT, LGS FTRE M ik F SR L B RG L sAe e . L
RAEHELZFMERTE . RWRHLEIE K 2B E R, i f & o024 ar PEFI G T4 . LGS B2 Wik 9 S e
ARIE/INT 18 X N Z2 RPN A MR B | R 1 s )z M Y (1.5 ~ 2.5 Hz) BB L35 0 F ) | +E 20 3l Be ks

R =IRME . JRYT L, LGS LAPUIN & 15254 (anti-seizure medications, ASMs) i3, fUFGETAEREN . frda =ws

AEmEME S, (HREH X ASMs 7B 250 . AE2WIA 7 G 46 A B IR £ . 2656 i 280113 (vagus nerve stimulation,
VNS) . BRI YIFFA (corpus callosotomy, CC) 55, M¥E L& il A /) g IR ALY BPEvR T BEI . RUAEIRIT ik
ZAE, LGS WS 8 H AN R, B 5 A8 TR, WUR R VAR UAE . AL SR IE T X LGS i PR L 1Y
IR BB, LURTF R B G ik B, DASKGE B I A R R R B

[X#2i7] Lennox-Gastaut ZEA1E; YUWUWN AKVEZY; WiEMHIRYTY; AKE

Research progress of Lennox-Gastaut syndrome

ZHAO Yilan', ZHAO Xiaoxia', WANG Yuwen', ZHENG Xinhui', ZHOU Gaoshui', YANG Xuhong?,
LI Zhuoling’, XIAO Xinyue', XIAN Jiawen'

1. Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China
2. Department of Neurology, Affiliated Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610072, China

Corresponding author: YANG Xuhong, Email: xuhong7506@163.com.

[ Abstract] Lennox-Gastaut syndrome (LGS) is a refractory epileptic encephalopathy that mainly affects children,
but can also involve adults, and is characterized by multiple seizure types, electroencephalographic (EEG) abnormalities,
and mental retardation. This review focuses on the etiology, pathogenesis, diagnostic criteria, and treatment of LGS. In
terms of etiology, LGS may be caused by a variety of factors such as abnormal brain development, perinatal brain injury,
inherited metabolic diseases, and gene mutations. The pathogenesis involves multiple gene mutations that affect the
balance of neuronal excitability and inhibition.LGS is diagnosed on the basis of multiple seizure types with an age of onset
of less than 18 years, an EEG that shows widespread slow (1.5~2.5 Hz) spiking slow complex waves, and a triad of
intellectual and psychosocial dysfunction. Therapeutically, LGS is treated with antiepileptic seizure medications (ASMs) ,
including valproate, lamotrigine, and rufinamide, but patients often develop resistance to ASMs. Non-pharmacological
treatments include ketogenic diet, vagus nerve stimulation (VNS) , and corpus callosotomy (CC) , which provide palliative
treatment options for patients who have difficulty controlling seizures. Despite the variety of therapeutic options, the
prognosis for LGS is usually poor, with patients often experiencing intellectual disability and seizures persisting into
adulthood. This review emphasizes the importance of further research into the etiology and pathogenesis of LGS and the

need to develop new therapeutic approaches to improve patients' quality of life and reduce the burden of disease.

[ Key words] Lennox-gastaut syndrome; Anti-seizure medications; Palliative care; Ketogenic diet
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R1 TRAEERESH LGS HIERIE
A Y FIALA
CHD2 FNHGABAergicHH LRI SATIE, M ITHE A 22T R D4 Ay Pk
DNMI BEFFPER A RIS i, BRI AR ISR, FREEPARCRATT, IS il i AR i
CDKL5 CDKLAZ A i I A 228 35 R T IR TE RN R AE Z AT N, HZ R TR 5 0 TR ORI S8 T i ik

AR [ S Al 2 Y RO A1 O | DA M SR A 1 1

SCNIA

SCN2A
TEASENE TN TN, SEPZTT %
SCNSA
HILIRE, SEZTCHY EAR AR
GRIN2B
o IRE
ALGI3

GABRB3

SEMINav1. DEGE I DIRE, FECEEDRERE, BORIER M Zoe 4k, B FIERInmN & 1F .
WU EN B T I S5 . DIRE M TR R, SRR 8 T P VAL BN B 9 R O BN B B, R T T )

Nav 1 6EIE AN, FEAF 200 20 (L B EREAR, B Inih e RETHI AT, LARGE M GABAergicH P 250

W28 B A LRI FINMDASZ IR B2 Tl i, FENMDAZRIIRESR W, WU S Tl s, TImaLs

SEMAN-PELAL AR . T GABA 2RI BE L K 2 M GABA ARG/ 3 15 R 2K 11 oA A FH 2 ML I
[&IRGABA, SZIRRINHITIfE, [FRT5] % B3 ILAE M 2 4N M R4, SBURMSR I Z ATk, I UhE Sy I 2l

AE, TIRGABATS & MU A JE A, ATATIRISE GABAREM T AN Dh g

STXBPI

FE A REZ I, B IR GAB Aergict [AIPH £ 0 S BURNK ] 2% v A MR i P 28 3ok 1) A4 2 9

Lennox-Gastaut Zi 5 fik (Lennox-Gastaut
syndrome, LGS) 52— F7EIG R [ 8 WA 5 4E 8 A7
O BB PR, 8 28 S MEVR PRI, 1939 4,
Lennox F ¥ i 18 I PRF A L T 4RF A, 1966 4F FR
Gastaut JF— b 50 . LGS WK IR E 224, BLEE
= e N e W ) E 1 VTN R 1 R e B
S5 % T B R A o 3 AR e /D50 461 T
HUK AN CHD2, SCN2A, SCNSA ., GRIN2B,
ALGI13, GABRB3, STXBPI #1 MT-ND1 %3 %(,
ZRET 1~8 % L, FEFF SN Z PN & 1E
AN ki P SR I PR Y (1.5 ~ 2.5 Hz) #1825
G ) A O B BERERS —IRAE . R LY
RAEEINAG 8 LR AE L RS ph [ 5k T kAR,
o FT A WLREZE | 42 175 - MR 28 A R kPR R A . i
WORAEE, 29 ELAEE T, H LGS B 8 5 Xt
Wi & AVEZ5%) (anti-seizure medications, ASMs) A5
it 25", BARBUG AR . Bk, XFF A0 i 20
T R e A AL, 3K B A BB SR O R R 97
it /0 AP 5 - 28 & AF (generalized tonic-
clonic seizures, GTCs) . it EL &ZAEFIK 3K ) K AESE
il N B R R WU A R N R FRATTIR YT
) FE B bR, BRI, W AR RS N JC i
ol AER BT LA (23 LGS U A 16 i

1 LGS HiRITIRF &% S8

LGS 24 5 i A5 J LB 1Y 2% ~ 5%, 29,5 5 %
ZH R A IR Y 10% ., LGS B9 & R4kt
H2.9~28.0/10 1 N, TEJLE LR RAGTT R

http://www.journalep.com

2.0/10 JT No LGS 7E Bk b o7 Lot ai s I, 3%
A TR 2 St o R T VR M I 47 2 K
EZ G LSS e A= Wi = P U D
H RPN LGS™ . LGS J&—Fh4E A e &
BRI, 52U EERE X REY,
LGS M LEE A RE AR Mok
50% ~ 75% (1) LGS M e s bl g 2= /0
— AR BRI IR S BAE, X — AYRRE 2 T 80E
TR EEFEHNZ — . Kk H KAEFE LGS
AR UL, RN B LR, B HAR SR ALK
FFIRAER, FEURHE BEIEH, hTAAEZ G
JRURS: , 48 1l 2R 5 1 KR AR SR 97 I — AN EH )5 .
LGS AN B & R0 S B2 5 e T 0 3 A 155 Je%
T, T ELCHEB 2 A LGS H N8 ) Bt i
ok A B, WUN AR E SRS RN, K
JEE P B 67 FE 2 X6 R 110 B A | RS A RIS 2 fe o
2. AR, LGS M f:RE % BT PR B A = i 22
T,

2 LGS 899% B K & Ll

LGS WA R Z, F5-R 6B H West 285
TER K, 65% ~ 75% K849 F B, ik &
S BRI | AR A . SR AR S, IR
43k % P GABRB3, STXBP1, ALG13, SCN8A ,
DNMI, FOXGI1, CHD2 % £/~ 3N 5875 v S8 LGS"
(1), AR S REPR () 28 A8 AT LA | & AR
PERSG . Honorato 25 # M, Yefalk 15 A, ]
AEE LGS ZAEMJEA . 1A, LGS nIRES 5 UL ik
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& PR 0 45 7 M Af AL SE (tuberous sclerosis
complex, TSC) . it f& AR IE I LA K HAth st 1 1
PRI O, A U, (R A RE 5 FE IRLZR A
FOK -1l se 28 AR A 6. B892 1, LGS mT e
T TR A

Dalic 55" FI| FH ) 25 il by P - Ty Al e 91 i 1%
(electroencephalography -functional magnetic
resonance imaging, EEG-fMRI) $(4J 19 8 2% PR S A5
%Y (dynamic causal modeling, DCM ) X} 12 71| g 35 ik
FIWFSE, K LGS M RRIE MM s A A= 7 K e
PR 2 25 R TR 4 By [ DR R PR T B
(generalized paroxysmal fast activity, GPFA) fiz /A AJ
RE 2 H HIAU R TR B, A4 58 1 58 A LR AR DR
G548, SRJE AT 20 F i, [R] OISR 2 e 5 fRy 1
7S T DA A 4 Bk LGS R AL, i A8 DI BR A )
AT BRS% EVE & VEFT GPFA, Xt —AE W T J 2
1% LGS Wil PR3 16 S (e o B i b e e A
F1% Bz Jo i 42 G435 r i Bz Jo MR R R B Joi A KAy
[l iES ety 1] i 8 e A kg S oA A A A 1 S e
4k . AR Dalic %7 BF 58 % B GPFA L2 i i
LGS 697 S A — B PRGE B WA 75 1% o SR H Al
1) AR B i # i R S AR Sh L

3 LGS Bzl

LGS f L RURFAE S 22 Al A VRS | il et 5]
BRI MR (1.5 ~ 2.5 Hz) BRI ZEE MR 77 .
FE2 O PRORERR RS —IRAE . SR, Ok Rl
UL AR I AR S e A TR ) DG B A — BRI I AN 2 AE
P R I B, 2022 4R [ BR TR Bk 3R
(International League Against Epilepsy, ILAE) & fii
T LGS WizWitnife: @ s E&ME, IF HiE T
DR 2P RERAL: Rk R ML
YERIAL MR AR | Rk B R AR R A
AT -5 L PR AE A L AR IR PR R SOIRAS | R
PR RAE; @ fi i B R8P 8 (slow
spike-and-wave, SSW) FlJ"{Z P [ & M PR 1 50
(paroxysmal fast activity, PFA) ", 8i$%/R<2.5 Hz Y
Iz VRS 255 i (BE AT AN H &1 A H B X —
PG ) | R AR A [ PR PR I Bl (B AN Fa A
FABBEX L) ; O EIRF#R<18 %5 @K
HYIMEIR PRI, A - R T R

SRIM, ILAE 2 Wibr vt X0 F7 22 B [R]85 K Y
A BOME LEAT TE A0 DA% 00 S8 58 0 52 B vy H T g
SRR % BB A R ST LGS 1Y IR, B> 52
it BT R PEAL AR 2E R 2 Wy, PR Rk mT DU LT

233

i ASMs FURTT, I8 5E A BH X BRI Tk
LGS F PG I f) 0 — 25 1 e ml e e SR 8 A9 7 1%,
DA A B2 T

4 LGS HIBTF

LGS WIRYT i BRI PR T Ik, DA & VRt
e B AR TE IR, RIS AR 22 250367 Bty
R eEREIEN . AR =M F 23507 AR
ASMs, IR & Gl F AR E) MFAR T,
H #ipsE ASMs 30 1697 0 Ew" . B,
VIR AN . hrBE =0 | AR MERG . FEMLER . KK
1y SAEL Y AR R ER AR AL EE AT LGS 1Y
BIT, BR T 2900A Y7 A1, oA T SRR 4 A R ik
SN B = R i @11 N1 B O NS U R 2 87
LGS MIRITIFsE b, B A MG R B IiEE X LGS /Y
BT RAE S HARIEEAE o AR SR 2.
4.1 HYEIT
4.1.1 FREBRA  NIKIRE (valproate, VPA) J&—
FofXos SRy kb R A T PR R A YRR 28 1 ASMs,
EL 4K 45 H E 45 5 . NICE $5 m fil SIGN 5 B 11— 4k
HEFEY, WO N EIRYT LGS 19— T2, VPA A{E
Sk Je b T TR A5 RN 37 45 1 2 PR 1 B 24 A
BhiGYY, ] VR 22 i 25 2 (AL 45 2k P )
BE MG BRERNLRE 2, WKk y-&
H TR (y-aminobutyric acid, GABA) . N-H3£-D-K
25 fR (N-methyl-D-aspartate, NMDA ) 3244 | HL &
P14 3 AN A — TR BRI 5T
WX 336 Wl £ H (i 38 il A LGS) ##47
e X FEM L IR 98 K B, 21% B9 LGS B IR A
VPA J5 IR R AR 210 . 7348 55% B8 H TN
FAEIRZ U GE = 50%, W] VPA XHRUH & 1F | JE
RURE W LR ZE v R AR . VPA B
PERIE M, IF T LIS EURIR R, B E I A<
JNj 2 A A
4.1.2 1#3¥ =% 75 =8 (lamotrigine, LTG) J&
W [EF5 R . NICE #5745 . SIGN FE iR 1Y LGS B ik
WIRIT 25 2 —, A5 A e, ol Lo b
LGS BRI I F AR 8E . LTG MIFE AL
RFEAVERE, SR, A NN IR Yk Btk RS e
FL PR A B 3, DT A0 o1 7 2 o 23 o F
B MG GABA WG T | EPLA SR 32 IR 1)1 R
T a0 B BR T . Eriksson 45" 3@ i — W Bl AL |
MUH 28 BFFEXT 30 BETA PR 2 HEF T 5T,
g R 5 L RFIR A L, 58 OBUE HF 5T Y
15 FLEFA 9 BIFE LTG W & VER > >50%.
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®2 TEHYETT LGS ISl MIEESR s

2y Him HEFE S (50 TEHE 5
R W EH§E . NICEFS R . SIGNTE’ —Ze 25 ViEd
A HEH5E . NICEFS . SIGNTE AR 1 S
PR E 45 . NICEE R . SIGNTE R AR 1 ISR

FENL TR AAN/AESHE | SIGNTE BYUIERE; 1 SiiEdE

PN - T E#ER . FDA AR T Q0ESRE
Ak W EH5E . NICEfS CYulfets; 1 9uEdE
i RS BN 1 HEHR

s evLl| FDA 1 GiiF ¥

ni s inZs AAN/AESTER] | SIGNFE CHHERE; TUER

W JE VD wk CYUfets s ML
Soticlestat B 1T s

o & i AAN/AESTER B

JZE R NICEF /i CHUfETE; LI

— B LB TCHOR & A, — B LB A& AR A1
>75%, HA4 5 0L ELE LTG B0 & 15 A s
L, Motte %™ Tl 1 X4} 169 i e Z HIXE | 2EREFH
X IR 5T, 1697 16 JEJG, LTG 4LR4E @57 4
JIT A R & AE R TR AR 430 A IEZR KT 16.4
F113.5/ 87484k K 9.9 F1 14.2/J8 (P=0.002) , [F]Hf
LTG 41 33% & &It 4 16% 19 5 0N &
Ve 2 2 /D20 50% (P=0.01) , BF9EH &3 LTG
HeH UL IR RN IR AR | kAR DL Y LB
W, FE LTG S BMERA S, JEHEE UL
JE R TR, /R EAT Y Stevens-Johnson ZEAH1IF,
TCRRXUSSE AT LA 3E AT 218 T LTG KRR

4.1.3 F Btk AEBEI (rufinamide, RUF) J&
— B =T AE Y, 5 AL ASMs MZERTE G
RUF 7E R B AES R AR R AR (W58 B
RAE . MR R AR DU ZE M R A . Tak )
R A T AR MRS M R AR ) i RA R, BT
2008 4F 11 H 14 H 936 E & 5 25 5 IE 8 3 R
(Food and Drug Administration, FDA) #it#fEH 5
LGS HHC BN ZAE R BIRYY , & T —% U
LB FE AR A S LGS AH IR & 1E 0% B
BT . HEFER . NICE 6/ . SIGN f6 ik N
RUF & LGS B INAIT 25 2 —, RS A 9
HEFEY . FE—T0 RUF MR MEINIGIT T LGS B
(N-138, 4 ~30 %) iy T Z o BEHLAUE 22851
X BERIESE R, RUF JAYT 5 VR B & A B 3R
(R EAEI R ZE DAL 50%) 0518 31.1% F
42.5%", Ohtsuka 25" fE—TFEHL . XUH . £ 0,
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2R X AR B L X 59 B EE PEAE T RUF
YER LGS BBEHBNAIT BTk, Ltk mZitsh i
5, R IR R AR RS R AN 53 BRI 24.2% Fl
32.9%. RUF fe A0 (/R FHAIL 2 815 4058 38 19 1%
P, JERHTCIE MRS, AT Ret A HiAh B /i A i
FEMHLE R 2 AP E . RUF e WA B
SN Je b P SRR | Rt | il 48 | BB R TS . K
B AERL, LR RMERE,

4.1.4 FabBs  JECILER (topiramate, TPM) J&—Ff
BT A Y, —Fh) % ASMs, RENE TR £ Rl
W & AE™ . TPM J&:H [E$5RS . NICE 157 . AAN/AES
{6 . SIGN $8 mHfE#E TG IT LGS M NG yT 245
Y, 3545 B GafErE" . TPM Al JE Y HL R ] 45 AN
i, /T NMDA ZR/D #0280 % 4y, 35 5%
GABA 75 F A 22 A5 338 A P, 00 o6k 1 ST e, 97
5 HL R 14453 1 . Sachdeo RC 25" ji 1:f %t 98 il
SR T3] 22 O B ML OUS 22 588 3510 6 A I 5T &% 1
oK, WTEE R AME, TPM V-394 1 RVERE
MECE ST 14.8%, 1T EGFIZHTH R 5.1% (P=0.041),
Xif T R B A A (A5 & 18 s R 2E AR )
TPM V-4 H BAER A A0 5 b T B 25.8%,
IRV FHE 5.2% (P=0.015) . 1/3 #:3% TPM IGYT
(14 B AR A AR A R AR AR = 50%, 1T
WRIFNIAIT I B F R 8%, RN & 38 TPM g/
TR & AE R B, B T & A B AR
. Glauser 25" Xt 97 il & BEAT T XUH | 2 RH
X RIS PEAL T LGS S X TPM 18 K05 Bhik
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JEI RN, Herp 55% B 8 R & MR I T 30%
15% F4 B FE R LT 2 ~ 6 A A PBEAT A8l &
YE. TPM W RIVE A J1R el 15 5 AT | VB HE |
INFI S8 PR BOER 55 . AN R OV A
R R o7 B B AR SkE I
JVE | HRAE AR RIS

415 XM=& KB B (cannabidiol, CBD) /&
FIRAL Y ) AR5y 22—, B BUBR A4, R
SR A R AR AMERIRIVE™ . FDA it 25 1]
g% CBD HIT 1 & sk LA b A Mk vA Mo & 15 /9 5
H", thEEEF S CBD & LGS JAYT AT LL % JE 1Y
iy, K1 A R . GWPCARE3”"
GWPCARE4 ¥ 4048 14 G 71 (2 i 2 0 m
12 AR B9 T, B0 | BEHLG GRS, 76 2 /0
PRl ASMs IR IT AR RAER LGS B (A
2~55 %) 4T, 7 GWPCARE3 1, 255 | %
W FE ML 4> B 4% 52 20 mg/kg (R 1Y CBD (CBD20
2 ; n=76) X 10 mg/kg (CBD10 41; n=73) S VCHL
H2EH) (n=76) , f£ GWPCARE4 H, 171 fi| f 3
Wi BEHL 53 e 252 20 mg/kg CBD (n=86) B VL it %
B (n=85) . HRFIALL, CBD 414 A Hfsl
FAEATZREAR = 50% EBHFE AL EETF L. CBD
B T U VRSN, A RE R H A I AR AR I
i, RN T, 7RIS AT AL A fE
SR W R A EE" . CBD A FRK S5 5%
R IFAIL T A 2 1 i 28 00 D% A M 11 Z2 P 557 1) 55 A
FIVER, B RS AR AN N S I G B
k2244 55 (GPR55) Flf if 32 {4 B 37 7 50 iR IV 754
(TRPV-1) i, LS H5BRENFNESE TN
VMR G R 1 (ENT-1) . EEMER P45
Il PR B BT 5 T LA R R 24 48 B ) 2 48 1E It
T CBD 5SEE HMIRERIT TR, B EEE
HTFIRITHERTE 2 B VU L B4 LGS Fl Dravet 25
A 1E (Dravet syndrome, DS) fJLEEFH . AR
PEREHTRE A TS WERE ., Xt R K2
ARG WA, 5 VPA BEAH T, X Al RE s
TAFBEKE, 4% S W o B R F 155 L BR i =A%,
BT e BE K T IEH LRGBS, 25 CBD™ .
X LGS HF ] CBD A UL ™

41.6 A&t O (cdobazam, CLB) f&—F 1,
5K R AL A, wAEH T 2 & XL E LGS
BOLRATBIIAYT ™, /15 C " HHMZE—
ARG L, CLB HAA WU 1Y % 4Pk i 57
PE, B 55 E GABA 2RS4, HEahfER
P, FEACSHE AR, DT R AR % VR Y
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AREME™ . Conry 25" @3 Xt 68 7] LGS HF AT
BEAL. XUH | I EEFIRET 2B, 76 2 ~ 6 FEIIRYT
R, 16% B EAE CLB BAZHIGYT IR & 1F

BN, 7 85% ~ 91% FHE 4> BIAESE 5 AR+
B3R AR08, I LA T 2. A
S¢38 1 — 34, & 238 ] LGS £ B FE LT BB 5
e, RG] 4L 0.25 mg/ (kg-d) |, Hil 4

[0.5mg/ (kg-d) ], B4 1 mg/ (kg-d) | 42 EH

HIRAEW D 50% B HEHR 53R 43% . 59% . 78% FI
32%. SRV, 7 A s & R &R R
W RFEY . R, CLB 8 & #HPUWN | Pk IE

YEFR R, BRAS T A G BIAE T, 380 T 2541
ZAE™ . CLB 7EH BLIA Y77 1l 5] ™ 5 A4 B ik
AN, 7€ CLB 2RI 8 Jil sk ik 251}, 25 &

H R N ST RIS Ik 2 . TR CLB ] g 334
200, FL AT G B A A i 25 ) A A s g ™

4.1.7 Efcims  AEREFRMR (felbamate, FBM) j&—
Fha B R EE YUK, T 1993 4E4k1% FDA 1)
HeAE, S B HHEtE, HTIRYT R kU & VE

LGS, EEHTHBNAIT 1 2 &L LGS A5
S RAEY . —IEEXT LGS JLEEAYUUE . BENLXT A Y
Z iR, Ead X} 73 6] LGS B/ FBM it
1T 70 RIIGIT, K I8 FBM JAYT 4 H 3 1 & A
SCREEMR T 19%, I H FBM 41 2 35101 18] 58 1 1%
22 R AR A E D, A FBM IRYT nl 4 A=

W, JFTEGL T L WA RIS LGS 45

PRI A ERARR, M RHLH T LGS™. 7
B AR R, FBM AT 2 e B0 B 18, 19 1
FER M 38, B IZ 25 9 6) 4 B P i - AR
ol AN & VR A 2L . Pellock %™ 5T %
B, 225 EEhE > A E R AR R, R
BT REM T GABA SZKZEA DL T 40

FESIEIE . FBM # ULAYRIVE 8 vg e | JRHR IR
1 Wl SRR (EAEAE P A RS A 1t A
JHF 2 3 30 09 33 R o J A= o 1 I P P RS, R
EIEAER T Z MR

4.1.8 2>#& 328 ZFHE P (fenfluramine, FFA) &
ZAM I T A, HTHEE =2 21 LGS 5

Dravet ZE & 1F B &, JF it B A B K 90 W 75 4t

(sudden unexpected death in epilepsy, SUDEP) XU
(138 7). FRA Sl e s o 2. H

HI FDA CHt#E FFA I FIRIr s KU LEE S

LGS KA & 1. FRA it 5- R @iz
EEMEAER, BE MM s- 8@ (5-
hydroxytryptamine, 5-HT) /K-, J-¥# & 5-HT1 %
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A F0 5-HT2 34K (5-HT1D H1 5-HT2C) , i@t 54t
sigma-1 2RI MRS/ TG s, — I, £
Hul ER ORI BT SE T 263 f
YR 2 ~ 35 B Z [ LGS B &, E ALK =
FFA M RiK[0.2 mg/ (kg-d) [l HEER 2 A7 A 45 1]
BB RAEHCRIAR T 13.2%, RS 5 LEFIA X
FASACEA TR NS0T 5 X (P=0.0915) , {HATHIE ]
T FFA X LGS {AJF I IE [ AE "™ . Knupp %"
I — Il OB LRI R AT 4LRE AL
I AR 56, XF 263 4] LGS 84 ¥EAT FRA A7 Rk
W, S5R WR FRFA 40 B 5L R e, wkfs]
RAEFXS FIEZ AT A 22 73R8 T 19.9%. FFA
AT £ R F] 50% 5T B A2 . FRA B
WL BSONE R E AR | VB IE | %57 L IRt i
5. R INFVESEE R (I R 1 A A e R
FEE A O A 8 s 0 ok v e ) AR 28 0E IR FRA
i FRA B[] B 17 >4 5 100 00 75 00 gl FT )
AT R RS AL B AR

419 wetas  MECIAA (perampanel, PER) J&

— PR | AETEGHERY o-Z JE-3- R Ak -5- -

4 SR (AMPA) #¥ 2R 32 RS il fe 480t |
L™, 72 SIGN H5 7 Fll AAN/AES SE A8 R
BEAERE o H 2 BTV F A 8 BT AL ] v AS o8 42
WA, AW e i v 2 A 5% il
AMPA SZ {4 JTTT BELWT 78 R0 S i X4t VR, 4%
PR KAEVERT . A BIFSE ARG PE T 13 91 3
PEAT ¥ PER ME M AR I 25903697, 9046 7 & o4
2 mg/d, FHH N 6 mg/d, FIHET I K
10.8 A, W52 LB 9 Bl i3 RAEw > 50% LA L™,
Vossler 25 8 33— 0 HH 18 RIHIRE .« BHL. %
R ) B O AR 5E R = 52 J8 B TR ORR 285 TR TEAS
T PERTE 2 % K UL b LGS & i Gy iy
KA RSSO HESS b, 5228 A T,
PER 2] 78 i 2> Bk (5] S VA0 )y T A 5500 1 3K
/0 (23.1% vs. 4.5%) , (HAEFUSEHLE HIPAL Hh 25 55
WA L. PER HEiHT 12 & K UL U
BB, VRS P 4k 2 4 B PRI &V A
J M 4 B VR i L - R AR PRI &V RO S BhIR YT, X
THAE LGS BE R Ee HARN . AR R
RSk | WG HEAIE 5Y

4.1.10 =RV k. MWJEVPHE (zonisamide, ZNS) fE
N6 % K LA b SN L EE R M0 1R 1 S B
J7 %, #E AAN/AES S48 # 14 B 94k 1 %t
LGS #ATIRYT, Bk il it Z ML AR,
BHLWTH AN T RUE53EE, SECZ M REA 5-HT ph2fg
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BN, DL PR E R R . You &7 Xt
62 1] LGS B JLIEAT ZNS JA 97 W 57 45 5 = 1
4.8% M BRZIRBI TR AE, 46.8% B H IR & AFE
I/ =50%. ZNS JAYT LGS i H ok [H /A HOm g
fF5%, BL= ok F LG BRI A A TR

4111 Az#E®E LIV IHE (levetiracetam,
LEV) B3R YT 18 N i 45 V67 3 o PE o & 1E, B
Al REIE i Z R AL A FEVEH , A m i 20N
Ca’ K- Fil/ a8 3l 2o 5 5 fh B 90 25 11 2A A9 AH B AE
. LEV JAYT LGS MEESF 902 B Jidfi 7. Kim
HJ %" 5@ 5 %t 55 ] LGS JL# #E1T LEV I8 PEF
5%, K LEV 5 58.2% M & 1850 3R [ AL >
50% HHG, Horb 15 i (27.3%) JCH & 1E, A
i LEV X LGS W Zfh R AER R AL A A
LEV BA B8y ERm 32 vk, 1 H-5 HAhZ5 )
A EAE AR, RAEE TR 50T A RV
A, R A L RN 0 B A B . SR
LEV 7£ LGS HYIlG PRI H3 D, HRTIEAS RE#f
XTF LGS AYHH i R A5UR

41.12 HE%E® ALV (brivaracetam, BRV)
JE—FP LEV K0, SRMIGME N 2A 455,
Tl 26 ay P 2238 BT RS, AR 16 2 DL F RS
Jry kPR A& AR A BA YT, 7R 2022 A E A
Jay kR LA 2R e R O B fERE . Willems
VLT 44 BEE (o LGS B3 20 B1) #E17
WEoE, Horb 19 Bl (43%) 045 T 50% IR
Ry 9 il (20% ) JCUK A AFE>12 D H , 2 Bl
TOHIR ZAE>6 1~ A, WF5EIAh BRV Al REE —FP &
T EAC LEV 5%, BRV I TFIRLE & 4E LEV H%
PO ERAT AR ROV, I H BRV AR
I HLAR D L, AR 5 B G HIE | AF S SLADE L o
4.1.13 EiE OB FEiEHE (Cenobamate, CNB)
16T 2t 2= /DR ASMs JRYT, (B4R RE
STV AR B B B . IS W B T AL
il ELHEA G e 1 P AN Rl RS R I, T
YEA GABA, ZAREE A s B IEA R IR 55770, B
AR T3z Ad FH CNB J6Y7 LGS REdE, 3 H il
FIRFFE R, CNB X 003 XE IR PRI 1) A& 7 A0
FITRWI., JFEE DA S . A Bl o
AN R R ™

4.1.14 Soticlestat Soticlestat J&— i EL {5 A% 1%
FENVENA [ B 24-F2 108 (cholesterol 24-Hydroxylase,
CH24H) #7157 . CH24H 17 57 Ak AH [ B 4% 1k
24S-F2 FLH [E] B (24S-hydroxycholesterol, 24HC) ,
MM Soticlestat i i 1 il ixX — ik 2, AT F#EAIK 1 2K


http://www.journalep.com

IR A4 7 2025955 A S 11556340

24HC /K-, 24HC J&: NMDA 24 (1) 1E A F 4 5
7, PRI KO R IR A BESZ I NMDA AZ KK DI 6E .
BAPRNE R EZ R arPE s 238 T, gk
WIFEIE A AE 0 5 sh G R i R HEE . iR R
B, 24HC 38 32 875 NMDA 2R R B T e o 4
M 1) 45 Z R §% iz #5111 2 (excitatory amino acid
transporter 2, EAAT2) 2 51 & % 4+ 2 IR g il
%, S BB AZAE. Soticlestat 33 #1 ] CH24H,
B pR 20T 24HC BY7KF-, B R i % A i/
P, AT AR e 1R 1) 2 St I 45 i 4
W EAE, FEEMZLICHEIA . Hahn 57 g —
2 WL BEAL . RUE L RR X BB SE, X 90
il LGS H35 1 51 ) DS & 47 20 ARy 4
& 8 JAFI A AL IR 12 JH 4471, B I soticlestat
BT IS ANTETE AR RR I P 2822 J A OE 1) i
RAEM AR T 30.21% (P=0.000 8,
n=139) . FELLHIA], LGS M L4 RIS IE A Ik
IR AR AR AR 38 1 v 57 [ IR 17.08% (P=0.116 0;
LGS f#%) , HIIAN LGS JLE AR & 1E AR
NG 2E T SR EUE > . Halford 5™ i@ —
T30 RAJREAL . BUE | 220 0T BB B (A #643)
H1 55 KRBT AR BB (B #B43) , X 18 il & it
17 soticlestat [F7 UM AL 2 PENFSY, 76 A #57,
71.4% % soticlestat JG¥7 £ Fl 100% 12 EFIAIT
BERAE T RSN, 7 By, ARFMMEK
H %R 68.8%, WFSTIAH soticlestat 7E =15 300 mg
H PR3 i T S22 R 4F, IS5 e i e vz
T AR A REARAR G . soticlestat F 5 ILAYAS
LI A W IR RN AL ™

4.1.15 F&B F7%NE (carisbamate, CRS) J&
— 7 NMDA 32 A H 2 WA a5 i 8 15 70, Jd e i 7
NMDA SZAR Dy g ki /i A, /& AAN/AES
SEERFE F P HETE 245 0 i 2 Bk B AT L
KIS ph oo RN R S F#liE, Jf
ARG A R4 R ] 5 ik i 73 2 R K. %259
TE 16 2 LA bl [P ey kb PR 0 2 35 v B A7 2 ik
55, B RGP RS2, AR IEAE SR T4 X B A I
PRS2, CRSVAYT LGS HIHETE 2% & B Yadfets .
CRS M R S 38 3, A4 S L IX o | TE Ik
> o

4.1.16 FF Ve RV (lacosamide, LCM) &
FOFT Y ASMs Z—, il FH T UEG PR S kb M
Rt N S D §: L N A E el AP B=R N o]
P, I EE MU, t AT BEXT GABA i
BRI, LCM e WA KR 36 5 4% | Bk

0237

PEL G0 VERE, GRS 02 Skw | HmiE A
LMK AT RS, (HIX S E R AR
B ANEB R R ™

4117 A F & HREM (lorcaserin, LOR) j&
— PR RR YT 25, HAERIHLE S FRFA AR, J&—
FiPE T F A bl 22 RGE I EBEME 5-HT2 321K
(5-HT2C) i shl. R BB, & O e
AT DA REAR AR T IRk & 1R A5 % . 1% 259 £ 2L RIME
MER ., B FREAAE FRE" . LOR 7EA
Y7 R TR 1 o8 FH 70 0 T I DR AT 9 B B, 75 AR
Pl R IR 6 25 SR 5

4.1.18 A kB JNZ R (ganaxolone, GNX)
JE—Fh GABA, ZARVATT I, AT ¥IE — A7 B %
fill F1 28 filSh GABA, Z K, R TR A A4
ME L ZEL Y., GABA, ZIKE TP RS
A E s T, SAE . Bk IARAE N 4548
FEAHSE . GNX il VE ] T 5 fil f 2 fih 71 ) GABA,
Z A, B LRI AE B, AT R B R
NICE 5 Fi#fE7F GNX 2 LGS AT il LA % JE Y
249, S C HJIets. —IWTF bR 56 i %t 8 ]
A LGS WYJLEE (2~ 15 ) #4757 GNX BIPPAh,
X )L A T Y L e P 4 B RS - AE R
YEo 26 AR KBAER L E 43 L AR R -32% GEFT A
~80% ~ +40%, P=0.195), Jo&AEREM H A ECH
43 AR R R +33% (B 0% ~+170%, P=0.031) ",
4.1.19 ¥ E ER#H  HZEAKHF (dexamethasone,
DEX) J&—Fl & M B B 2, TR T W30
PLREAL, IAETRTT RAE VRSN 7 A2 T
R Li %™ @i X} 51 6 2T DEX IGI7 T
(IBF5E, 43 9 AE 14/35 F1 9/35 (5] B2 LB 25 4F
(infantile spasms, IS) %5 5| LA & 6/16 F1 6/16
IS AHOC LGS i {81l rh S8 1 56 4 2 il R dgd 2 4
A DEX AT LUAYT 43 LR 2R AE & ik Y LGS,
X H A PR 3 00 LGS s AN, 7RSI
b, W R TR A DEX AT R 1 0 ) A
AT S IR AT . DEX AT LA 5 4 i Py
471 R i I - i 40 6 P R A RO L T R AR
g PR RS, A TR MG P AN A Th
AE™ . KK N T DEX 6T LGS Al g8 i
KRR AL 35 P R 27 A i L TR | £ AR {4 T 34
T AT R | FEETE R . 2B RGO EY,

4120 H4b B EAZYSL, Yang L —A
35 197 1 1 AT JRR IR 551 T RE X LGS A BB AR I
Jia 20 3@ i WF ST IE WA %5 8 T AT i BH B
KCNT1 i, #0ifil R KCNTI 9875 M B9 (40 2 1
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LS, DT/t 28 5 R ) o 28 50 b S O B
TGN, PR M 280 2 ay S ) =z 18] A9 P-4
XA A IR B L R 2R 0T LA i 4 1F Bk = ki 1)
BB R AT | A0 £ S P - A Y 4/ FL i T L6 | 2 O
200 0 R AEOHRE | i/ G 5 7K LA R ) 4 L P R R
o 28 24 [T Pt 1 7 A 0RO A . RIS, X I
S SE AT AR LGS IR 5 YT Rk 2E S O
[\ ik JEAA 7 ZIR T LGS BT RL R 22 40k, i)
LGS HEIBIT AL T 58, FRIK LGS R R, $idw
LGS J7&K, Wb sORIE IR A RSO, AT FEAR
BEIT 2 RIS A% R e ., B e A8 LI A TG o i
4.2 IELYIEIT
4.2.1 AFRE  HEEIKE (ketogenic diet, KD) %
SEFR AR AT IR B A3 BT WA AL T A= FRIR
SHRES T, XK — M = AT IRakok 1L
BWIASGE B R IRE™, AR 5
H B K AL G WA W B ] . KD #Biblas
BARAS, DL4 B PR AE Ry F74E, BDER K (ketone
bodies, KBs) . B-F2HE T TR . LTk £ RN DN i ik &2
FhiE. BET, ETA PR A R — AR
I W% 48 2097 1% (low glycemic index treatment,
LGIT) . & H il = BRI & (medium-chain
triglyceride diet, MCT ) 1kt [ Bl 45 4 Brik &
(modified atkins diet, MAD) . KD FIAHIR & E#
TE W6 25 R 25 )L 2500 A B, A48 LGS,
KD BRI HLHI 322275 FE a4 Fig 5 8 0 =3 B2 L A5 7%
WEAL I (R a0 DL ROOT g 3 A R (R s i, 75 A
22 AR, PRI RN S T ek s . IR EE
NN KD PUIUIR 1E F AR LR LRI G 25 5
KD 55 WA RSO 2 IR S5 L Xt {8,
B R AIETS . KD b ] e A0 A VR4 il LA
AN AL, van Berkel 25" & 3 KD 5 MEIG PEI0
AR RYE S | A R R AR5 T A 30
BEEA K.
422 WG

@ 282

HEM L (vagus nerve stimulation, VNS)
S — P AT 5 K i A A A R SR TE LR X
JE SR T A 2 UEA T TR) B F R T vk, IR YT
MU ) — PP AT Z AR 7, A IESE SR X
LGS A%, VNS J& FDA HEME M 5 SR Y7 T 245 W00
(drug-resistant epilepsy, DRE) F#HZ 1597k, 3
] P 28905 2 2 2 AR IE TS mE R UOR L H T Ry kb
s R L, e M b et T LGS B #F
VNS 19 C Afeds™ o i 2l AR E T A8
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TAMBHII R P T AR 5lOAS 32232 1 37K 525 W 2 LA
Pl AR AR . B EE MR AER AR R L
MEZEVE R AE | 4 B b om B -BE 2R M R VR sl g A
e R AE, Bk VNS #1697 Carron 45"
FERW] VNS 76 =AU i ph 2 M 4. i1, 34
GRS R, TRV T o ) A5 R BE X
VNS BB BN . FARKMS 1T VNS IR7H
AT LSRR R AE o A IR D) I AR A vl A 2k
sk I MU & AT T AT R L VNS A AR 45 AR,
HF 2 R BE 41 e e $F VNS Dhlt e i i F A . £
% VNS IGIT B EH AR D BRI E ], 1 B EIE H
A AR UL T R, R LAY IR FH 2 A TR
JEE SR FNIE I FE AR o VNS X0 RS A s A
BURAE], APE s AR F A 5™ . Hishh 5
JRUISSE 7 P i 2 3 o B 22 A I DR S5 BRI T IR R
ER

@ WA A

BERRAR DI R (corpus callosotomy, CC) J&—
PR MEVA MO B A B EAMREFER, B R
VI EIGAA, AT 577 1 009 755 P, R A A% 4 21
PSR 1k, IR AA 2 3% 12 P A KO~ 35k )
T AR, 02 J5k 7 ke e IR 30 1) 72 7 A ik > Bk
Z Ak LR . CC FEREHIA VNS 9% 52 i LGS
SR LIOR & 1 7 2L S A BRI (", Rk
K IIPERANE SR BN RAESEA, BRI AR E B
#™ . CC @t A ABEUEAT, AUHR BRI A R
N BB R B A0k . CC 2 EEIRYTY, Ak
B, JF BAFE RS, G045 1 A5 P 47 . Gl Bz 3 IX
CEAE . m BV GUBRIE | W R 2R G IR AT Al XU
OB | I BUK 5 A CAE) o BRIRIAR DI AR AR B
MR, WS OB IR A MR AI, S5
A BEIT SRR, KRR D, B ]
L, RIEAE RN DB RIS CCIRITHY
LGS & i TR & A B UCE AR R I
H & RIS 6E i Aa redss ™ SRin, ROZTERRY
S, S I AR B e Hfe e 2 A LR
Lol NP A BT /N R EAT T T AR R DG & 56
PZEAMEHEE AR, DI OR TR & R TR

() ik 1 HPAZE RS A

TREBAN I (deep brain simulation, DBS) J&—
PB4 P2 AMRETFAR, FTIRYT RE 0 H ok s )
&I RGN o A NHEI, P il 1 A R
J5isiil#% (centromedian deep brain simulation, CM-
DBS) il i 25 [F] 25 B i K o (a1 i . 3081715 I BR 45 )
YR AAIZ Bl )22 o 7 AR OO AR F o 3 26 Rk sl
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Al LU R CM-DBS *AY7 LGS BF sk, Nl
AN X 5 LGS BRI AR AE A HCE &7, S8
7R B A 7R E ok B TR e A R A6 T
R, X —TRA XE | R B, Hd
KZ %4 DRE BUAT B8 3 B o T A% i T 308 rL SR AR
JE IR Z A T 50% LLE™ . Dalic 4 7£ 19 i
IR PR IUTR R8T 10 BUAN e i w47 A2 AR TR0 ik 3
W, R BRI A A E D> 2 70%, B
BETENIR ORI A H H A Frekst . Rifdife
TR S5 (A 80 T R R AR I AR A I S R
{875 &R 2 NBUHT /D, e 2 Z A
H—205 .

@ Jz 7 PR 2

Kwon %™ 4 2 5] 35 WU 22 R Gk AR
P 22 ]34 (responsive neuro stimulation, RNS) ,
SRR, MG 8 ~ 12 4 H B W & MR D
70% ~ 95%. REHARAIR, HHHREAZ
) P 28 8 7 VR B PR B R 4 AR P B3R
ITIR K

Li %" 38 28 155 43 H % MRI B 58 W0 & V9
kb, JE 2 5L AR E ) ik L IEl (stereotactic-
electroencephalography, SEEG) fifii\, i 5 45 $usE
A (radiofrequency thermocoagulation , RFTC) if
J7, & RETCIRYT G, B 1 AEZ K U &
YE, TR RIRE A i . RFTC 7E—460] LUK
B 2 50 F0 58 A B IR B TR T2 38 3 09 /Nik kb D7 THD
BAH, IF HEA X NSt F 8/, I AR
D RIEWE BB 5IF T AR,
RETC X A8 55 1 3R 7 A FR BLRCR B2, HHR
Je W R 43 1T 56 UE SEEG T 22 57 U & AE X, M
T A J 252 e B UDBR AR 118) FF AR R i A T A

© 21 LI F

22 FHL A FL M) (transcranial direct current
stimulation, tDCS) J&—Fl & 41 . ToAIY Jey kb ik
FRMOT o B R — P o A TH R 2 A b B
WA T M B J2 24 A P R AR R AME DT, tDCS
TEN FHHL 7 AR T B AR B %A PR A Be T, % ik
W HZ THA. tDCS % WA B F 555
FE LR . SR AR R, R R BRZLBEAE tDCS
AR UL, A ER:, 1M HJE A RYER . MRI
KA ADCS 77 A K e =i i 5 8 Ak 26 22 i) 458493
BAE™

ORI SESTUESN

T 25 03R 7 il H AR LGS U BN

239

KA, PRS0 4 B 4 Ny 2% TR KA, X
TAEAR BT PG o kY S8, DIBR TS
FR (resective epilepsy surgery, RES) (41 rYIBk
ARG BRUIERA ) C Uk B Al DL s 2 db 47 i
JRAE™ . LGS BF M YIBR T A 5 RHEFEEN D>
BOE A S50 Ve R ELR AR AR — 2R R
TSC (I HE kAT, Kang 25" %} 90 5l oy kA
B LGS B EAT IR ERUN TR, RJ5 ¥ 215
Vi 2.1~ 11.4 45, Horr 45 ] S8 5 Jomiie &1k, 15 11
BE MR AR Wb, (HAR TR, TR Ik
BEDT (ORI 2 ~ 3 4F) FI5E =R BT (RS 4 ~ 6 4F)
vh, JCHR A AR R IS AT D AR 2SRRI TR
SRR A AR, I H B A AR 2T AR AR
B, PROGE AT AP REZK P8 . IR AR
A LUBA A Ja kR DR Y5 A R X T S AT
RIIRE R M R LA . AR, B UL, KT
LGS B VIBRMEmUR T AR e 2 A BRI, X
WS 1A -
4.3 JRITING

ASMs TEW /D H5 & A J5 AT — & R¥7 %0, B
TR/ RE5E 2 TH BRI & AF . LGS A ml i G st BAY
M 2450, K ASMs 5HUEARA L, —HHF
FLE) ASMs Y7 R ML, I 2% JE 4 BV IR Y7 I VNS
2 CC %™, Roth %" AL X} 145 il 5 AT — 0
Zut . Z B BB Dy s BRI SE R B, TR
VNS Ja i S A F G LGS UL, CC BAr
BEEAA R, T dd 25 O A A A 4% ] . Abel 45
W5 R, VNS TEARJE 1 B HA AR, JF &R
B SR, XIS PEAG I 0 A R A
(FEF] VNS BT E) . H5E, CCH
VNS A 2R R a7 Jr 20, 38l LAARAG
FH A

Na 55 WFoe 28, BUR Y 24520307 7T A
3 3 LGS M I ik v R 45 R A & % B IR
&, DLW I A kB “ZREIRTTT W
PRSP AR, ALk WE R 25 YA AR
FAVL B H AN E L™ . BR T B & (1 ASMs il
FARTFFES, GREHRFE LGS 19 R K & LI AR
HEL BEE SRR AN | AAh 4 A A
HOR DA W & RN Z B, AR A BE2 A H 211
HEIEARYT, IEERNATT .

5 LGSTighEE

YEh—Fh Rk B Rihd, 308 H LGS T B4 4
1. 2R T . LGS 3% s AME, K2 80%
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F0 R 2 A M B o BT 24 00 i 2R A A
REE o8 e O R AR R . A WFTE A B,
LGS 1 RAEAFI MG, WUS s . KREHJLE A
2 BUK AR RIBEAG AE JBR 0, 2
AR IR B2 DI S, HRBURUER B
S T] AREARS 1M 7 AR AR A, IO o 3] B 3 B i
PR BEXS AT O MRS AR DR B4 TR it T BE 23 XHE
WA BT B, FES T HUn] LAk LGS JLEE R DI BE
BB, IFAT AT AR AR 052 03 i KU ™

6 INE

LGS & —FEIRTEIIN , LGS By A XE LA 5E
R, B, AT H e = W & AR IR
B, R I R R 2 i A . BRI 2
BT LGS 255 T 10, = B4 v 7E 4 i i
R AANE b, JLT- IR UEHE R I s AT 7
T 520, N 24 RnT RE k35 R MR AR A
T o, A 0T AR Y B O 3 RS I S TR
S ICEEY, LGS fd B AR AL T i AN B A, 758k
SERNBOEIRIT I L M BERG, 75 2E7E LGS By 3
A AL 7 T A TR Z2 BB, AT R A A I PR S
Xt LGS MIRIT 1 R IR A MBESE, DIRER
FABIARTT LGS BAF B 58 207

FIZEPPIFEH A AR5 A TR 2 e o

S & 30k

1 Asadi-Pooya AA, Bazrafshan M, Farazdaghi M. Cluster analysis of
a large dataset of patients with lennox-gastaut syndrome. Seizure,
2021, 92: 36-39.

2 Auvin S, Damera V, Martin M, et al. The impact of seizure
frequency on quality of life in patients with lennox-gastaut
syndrome or dravet syndrome. Epilepsy Behav, 2021, 123: 108239.

3 Strzelczyk A, Schubert-Bast S. Expanding the treatment landscape
for lennox-gastaut syndrome: current and future strategies. CNS
Drugs, 2021, 35(1): 61-83.

4 FHR, ZERK, FH, % Lennox-GastautZF LS WA ST HYH
T AL, W 2%k, 2022, 8(03): 187-195.

5 Honorato MM, Santos ACVD, da Silva FLL, et al. Late-onset
lennox-gastaut syndrome with chromosome 15q duplication in
sisters. ] Neurosci Rural Pract, 2022, 13(2): 348-350.

6 Dalic L], Warren AEL, Young JC, et al. Cortex leads the thalamic
centromedian nucleus in generalized epileptic discharges in
Lennox-Gastaut syndrome. Epilepsia. 2020, 61(10): 2214-2223.

7 Dalic L], Warren AEL, Spiegel C, et al. Paroxysmal fast activity is a
biomarker of treatment response in deep brain stimulation for
Lennox-Gastaut syndrome. Epilepsia, 2022, 63(12): 3134-3147.

8 Specchio N, Wirrell EC, Scheffer IE, et al. International League
Against Epilepsy classification and definition of epilepsy
syndromes with onset in childhood: Position paper by the ILAE

http://www.journalep.com

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Journal of Epilepsy, May 2025, Vol. 11, No.3

Task Force on Nosology and Definitions. Epilepsia, 2022, 63(6):
1398-1442.

Nightscales R, Chen Z, Barnard S, et al. Applying the ILAE
diagnostic criteria for Lennox-Gastaut syndrome in the real-world
setting: a multicenter retrospective cohort study. Epilepsia Open,
2024, 9(2): 602-612.

Chin RF, Mingorance A, Ruban-Fell B, et al. Treatment guidelines
for rare, early-onset, tr-eatment-resistant epileptic conditions: a
literature review on dravet syndrome, lennox-gastaut syndrome
and CDKL5 deficiency disorder. Front Neurol, 2021, 12: 734612.
Strzelczyk A, Zuberi SM, Striano P, et al. The burden of illness in
Lennox-Gastaut syndrome: a systematic literature review.
Orphanet ] Rare Dis, 2023, 18(1): 42.

Li S, Cai X, Yao C, et al. Case report: late-onset lennox-gastaut
syndrome treated with stereotactic electroencephalography-guided
radiofrequency thermocoagulation before craniotomy. Front
Neurol, 2022, 13: 857767.

Eriksson AS, Nergérdh A, Hoppu K. The efficacy of lamotrigine in
children and adolesc-ents with refractory generalized epilepsy: a
randomized, double-blind, crossover study. Epile-psia, 1998, 39(5):
495-501.

Motte J, Trevathan E, Arvidsson JF, et al. Lamotrigine for
generalized seizures associated with the Lennox-Gastaut syndrome.
Lamictal Lennox-Gastaut Study Group. N Engl ] Med, 1997,
337(25): 1807-1812.

Sharawat IK, Panda PK, Panda P, et al. Efficacy and safety of
rufinamide as adjunctive th-erapy in patients with Lennox Gastaut
syndrome: a systematic review and Meta-analysis. Seizure, 2021,
91: 296-307.

Ohtsuka Y, Yoshinaga H, Shirasaka Y, et al. Rufinamide as an
adjunctive therapy for Lennox-Gastaut syndrome: a randomized
double-blind placebo-controlled trial in Japan. Epilepsy Res, 2014,
108(9): 1627-1636.

Glauser TA, Levisohn PM, Ritter F, et al. Topiramate in Lennox-
Gastaut syndrome: open-label treatment of patients completing a
randomized controlled trial. Topiramate YL Study Group.
Epilepsia. 2000, 41(S1): 86-90.

Silvinato A, Floriano I, Bernardo WM. Use of cannabidiol in the
treatment of epilepsy: Lennox-Gastaut syndrome, Dravet
syndrome, and tuberous sclerosis complex. Rev Assoc Med
Bras(1992), 2022, 68(10): 1345-1357.

Al-Ramadhani R, Hect JL, Abel TJ. The changing landscape of
palliative epilepsy surgery for Lennox Gastaut Syndrome. Front
Neurol, 2024, 15: 1380423.

Devinsky O, Patel AD, Cross JH, et al. Effect of Cannabidiol on
Drop Seizures in the Lennox-Gastaut Syndrome. N Engl ] Med,
2018, 378(20): 1888-1897.

FARTF, w22, R R AT I 2R AT TR
2248, 2024, 33(19): 2044-2049.

Berg AT, Dixon-Salazar T, Meskis MA, et al. Caregiver-reported
outcomes with real-world use of cannabidiol in Lennox-Gastaut
syndrome and Dravet syndrome from the BECOME survey.
Epilepsy Res, 2024, 200: 107280.

Devi N, Madaan P, Ameen R, et al. Short-term and long-term
efficacy and safety of antiseizure medications in Lennox Gastaut
syndrome: a network meta-analysis. Seizure, 2022, 99: 164-175.
OEER, MRl FH, B, 45, 05 5 IR B4 B)A YT Lennox-
Gastaut ZESAEHIERE. UG, 2024, 3(2): 252-259.


https://doi.org/10.1016/j.seizure.2021.08.005
https://doi.org/10.1016/j.yebeh.2021.108239
https://doi.org/10.1007/s40263-020-00784-8
https://doi.org/10.1007/s40263-020-00784-8
https://doi.org/10.1111/epi.17414
https://doi.org/10.1111/epi.17241
https://doi.org/10.1002/epi4.12894
https://doi.org/10.3389/fneur.2021.734612
https://doi.org/10.1186/s13023-023-02626-4
https://doi.org/10.3389/fneur.2022.857767
https://doi.org/10.3389/fneur.2022.857767
https://doi.org/10.1016/j.seizure.2021.07.004
https://doi.org/10.1016/j.eplepsyres.2014.08.019
https://doi.org/10.1590/1806-9282.2022d689
https://doi.org/10.1590/1806-9282.2022d689
https://doi.org/10.3389/fneur.2024.1380423
https://doi.org/10.3389/fneur.2024.1380423
https://doi.org/10.1056/NEJMoa1714631
https://doi.org/10.3969/j.issn.1003-3734.2024.19.012
https://doi.org/10.3969/j.issn.1003-3734.2024.19.012
https://doi.org/10.1016/j.eplepsyres.2023.107280
https://doi.org/10.1016/j.seizure.2022.04.004
https://doi.org/10.12376/j.issn.2097-0501.2024.02.016
http://www.journalep.com

IR A4 7 2025955 A S 11556340

25

26

27

28

29
30

31

32

33

34

35

36

37

38

39

40

41

42

Conry JA, Ng YT, Paolicchi JM, et al. Clobazam in the treatment of
Lennox-Gastaut syndrome. Epilepsia, 2009, 50(5): 1158-1166.
Conry JA, Ng YT, Kernitsky L, et al. Stable dosages of clobazam for
Lennox-Gastaut syndrome are associated with sustained drop-
seizure and total-seizure improvements over 3 years. Epilepsia,
2014, 55(4): 558-567.

Sankar R, Chez M, Pina-Garza JE, et al. Proposed anti-seizure
medication combinations with rufinamide in the treatment of
Lennox-Gastaut syndrome: narrative review and expert opinion.
Seizure, 2023, 110: 42-57.

Felbamate Study Group in Lennox-Gastaut Syndrome. Efficacy of
felbamate in childho-od epileptic encephalopathy(Lennox-Gastaut
syndrome). N Engl ] Med, 1993, 328(1): 29-33.

Pellock JM. Felbamate. Epilepsia, 1999, 40(Suppl 5): S57-S62.
Knupp KG, Scheffer IE, Ceulemans B, et al. Fenfluramine provides
clinically meaningful reduction in frequency of drop seizures in
patients with Lennox-Gastaut syndrome: Interim analysis of an
open-label extension study. Epilepsia, 2023, 64(1): 139-151.

Knupp KG, Scheffer IE, Ceulemans B, et al. Efficacy and safety of
fenfluramine for the treatment of seizures associated with Lennox-
Gastaut syndrome: a randomized clinical trial. JAMA Neurol, 2022,
79(6): 554-564.

e, BEREDT. SRS BA MR A RO (1 D0 . U A4,
2022, 8(6): 544-549.

Matricardi S, Cesaroni E, Bonanni P, et al. Long-term effectiveness
of add-on perampanel in patients with Lennox-Gastaut syndrome:
a multicenter retrospective study. Epilepsia, 2023, 64(6): €98-e104.
Vossler DG, Porter BE, Kira R, et al. Efficacy and safety of
perampanel in patients with seizures associated with Lennox-
Gastaut syndrome: a randomized trial. Epilepsia, 2025, 66(2): 379-
393.

You SJ, Kang HC, Kim HD, et al. Clinical efficacy of zonisamide in
Lennox-Gastaut syn-drome: Korean multicentric experience. Brain
Dev, 2008, 30(4): 287-290.

Kim HJ, Kim SH, Kang HC, et al. Adjunctive levetiracetam
treatment in pediatric Lennox-Gastaut syndrome. Pediatr Neurol,
2014, 51(4): 527-531.

Willems LM, Bertsche A, Bosebeck F, et al. Efficacy, retention, and
tolerability of brivaracetam in patients with epileptic
encephalopathies: a multicenter cohort study from Germany. Front
Neurol, 2018, 9: 569.

Falcicchio G, Lattanzi S, Negri F, et al. Treatment with cenobamate
in adult patients with Lennox-Gastaut syndrome: a case series. |
Clin Med, 2022, 12(1): 129.

Hahn CD, Jiang Y, Villanueva V, et al. A phase 2, randomized,
double-blind, placebo-controlled study to evaluate the efficacy and
safety of soticlestat as adjunctive therapy in pediatric patients with
Dravet syndrome or Lennox-Gastaut syndrome(ELEKTRA).
Epilepsia, 2022, 63(10): 2671-2683.

Halford JJ, Sperling MR, Arkilo D, et al. A phase 1b/2a study of
soticlestat as adjunctive therapy in participants with developmental
and/or epileptic encephalopathies. Epilepsy Res, 2021, 174: 106646.
Nelson JA, Knupp KG. Lennox-Gastaut Syndrome: Current
Treatments, Novel Therapeutics, and Future Directions.
Neurotherapeutics, 2023, 20(5): 1255-1262.

Panda PK, Sharawat IK, Dawman L, et al. Efficacy and tolerability
of lacosamide in Lennox-Gastaut syndrome: a systematic review
and meta-analysis. ] Neurosci Rural Pract, 2022, 13(1): 32-42.

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

241

LiJ, Gao Y, Cao J, et al. Efficacy analysis of oral dexamethasone in
the treatment of inf-antile spasms and infantile spasms related
Lennox-Gastaut syndrome. BMC Pediatr, 2023, 23(1): 255.

AT e ZERANTR YT B LR 2R N AR DG LGS Iy P AL
Hr. ERRERIR, 2021, #2208 3L

Yang X, Xu G, Chong Z, et al. Lennox-Gastaut syndrome
characterized by super-refractory status epilepticus treated with
high-dose anesthetics: a case report. Medicine(Baltimore, 2023,
102(39): €35233.

Jia Y, Lin Y, Li J, et al. Quinidine therapy for Lennox-Gastaut
syndrome with KCNTI mutation: a case report and literature
review. Front Neurol. 2019, 10: 64.

XA, S . Lennox-GastautZ# A AiF B9 B AR K SIS iR 9T
PR R 2L A, 2023, 9(01): 59-63.

XA, 1R JEFAAYT Lennox-GastautZi A AEJT ZIALIISE. 15 &
K, 2022, BUAFIE L.

Thirunavu V, Du R, Wu JY, et al. The role of surgery in the
management of Lennox-Gas-taut syndrome: a systematic review
and meta-analysis of the clinical evidence. Epilepsia, 2021, 62(4):
888-907.

van Berkel AA, IJff DM, Verkuyl JM. Cognitive benefits of the
ketogenic diet in patients with epilepsy: a systematic overview.
Epilepsy Behav, 2018, 87: 69-77.

Samanta D. Efficacy and safety of vagus nerve stimulation in
Lennox-Gastaut syndrome: a scoping review. Children(Basel),
2024, 11(8): 905.

Alanazi GM, ALOsaimi TF, Alwadei AH, et al. Efficacy and safety
of corpus callosotomy versus vagus nerve stimulation as long-term
adjunctive therapies in children with Lennox-Gastaut syndrome:
experience of a tertiary care center. Neurosciences(Riyadh), 2022,
27(2): 59-64.

Carron R, Roncon P, Lagarde S, et al. Latest views on the
mechanisms of action of surgically implanted cervical vagal nerve
stimulation in epilepsy. Neuromodulation, 2023, 26(3): 498-506.
Roth J, Bergman L, Weil AG, et al. Added value of corpus
callosotomy following vagus nerve stimulation in children with
Lennox-Gastaut syndrome: a multicenter, multinational study.
Epilepsia, 2023, 64(12): 3205-3212.

Mallela AN, Hect JL, Abou-Al-Shaar H, et al. Stereotactic laser
interstitial thermal therapy corpus callosotomy for the treatment of
pediatric drug-resistant epilepsy. Epilepsia Open, 2022, 7(1): 75-84.
Gouveia FV, Warsi NM, Suresh H, et al. Neurostimulation
treatments for epilepsy: Deep br-ain stimulation, responsive
neurostimulation and vagus nerve stimulation. Neurotherapeutics,
2024, 21(3): e00308.

Dalic L], Warren AEL, Bulluss KJ, et al. DBS of thalamic
centromedian nucleus for Lennox-Gastaut syndrome(ESTEL
Trial). Ann Neurol, 2022, 91(2): 253-267.

Kwon CS, Schupper AJ, Fields MC, et al. Centromedian thalamic
responsive neurostimulat-ion for Lennox-Gastaut epilepsy and
autism. Ann Clin Transl Neurol, 2020, 7(10): 2035-2040.

San-Juan D, Ruiz AG, Arriola AB, et al. Safety and efficacy of
cathodal transcranial direct current stimulation in patients with
Lennox Gastaut syndrome: an open-label, prospective, single-
center, single-blinded, pilot study. Seizure, 2022, 100: 44-50.

Kang JW, Eom S, Hong W, et al. Long-term Outcome of Resective
Epilepsy Surgery in Patients With Lennox-Gastaut Syndrome.
Pediatrics, 2018, 142(4): €20180449.

http://www.journalep.com


https://doi.org/10.1111/j.1528-1167.2008.01935.x
https://doi.org/10.1111/epi.12561
https://doi.org/10.1016/j.seizure.2023.05.018
https://doi.org/10.1056/NEJM199301073280105
https://doi.org/10.1111/epi.17431
https://doi.org/10.1001/jamaneurol.2022.0829
https://doi.org/10.7507/2096-0247.202207003
https://doi.org/10.1111/epi.18193
https://doi.org/10.1016/j.braindev.2007.09.004
https://doi.org/10.1016/j.braindev.2007.09.004
https://doi.org/10.1016/j.pediatrneurol.2014.06.004
https://doi.org/10.3389/fneur.2018.00569
https://doi.org/10.3389/fneur.2018.00569
https://doi.org/10.3390/jcm12010129
https://doi.org/10.3390/jcm12010129
https://doi.org/10.1111/epi.17367
https://doi.org/10.1016/j.eplepsyres.2021.106646
https://doi.org/10.1007/s13311-023-01397-x
https://doi.org/10.1186/s12887-023-04062-6
https://doi.org/10.1111/epi.16851
https://doi.org/10.1016/j.yebeh.2018.06.004
https://doi.org/10.1016/j.neurom.2022.08.447
https://doi.org/10.1111/epi.17796
https://doi.org/10.1002/epi4.12559
https://doi.org/10.1016/j.neurot.2023.e00308
https://doi.org/10.1002/ana.26280
https://doi.org/10.1002/acn3.51173
https://doi.org/10.1016/j.seizure.2022.06.009
https://doi.org/10.1542/peds.2018-0449
http://www.journalep.com
http://www.journalep.com

242

61

62

63

Ferreira Soares D, Pires de Aguiar PH. Callosotomy vs vagus nerve
stimulation in the treatment of Lennox-Gastaut syndrome: a
systematic review with meta-analysis. Neuromodulation, 2023,
26(3): 518-528.

Abel TJ, Remick M, Welch WG, et al. One-year cost-effectiveness
of callosotomy vs vagus nerve stimulation for drug-resistant
seizures in Lennox-Gastaut syndrome: a decision analytic model.
Epilepsia Open, 2022, 7(1): 124-130.

Na JH, Jung DE, Kang HJ, et al. Treatment strategies for Lennox-

Gastaut syndrome: outco-mes of multimodal treatment

http://www.journalep.com

64

Journal of Epilepsy, May 2025, Vol. 11, No.3

approaches. Ther Adv Neurol Disord, 2022, 15:
17562864221108012.

Kolaski K. Are anti-seizure medications effective and safe
treatments for Lennox-Gastaut syndrome?A Cochrane Review
summary with commentary. Dev Med Child Neurol, 2022, 64(6):
678-680.

Yok . 2025-02-08 &M H . 2025-04-14


https://doi.org/10.1016/j.neurom.2022.06.005
https://doi.org/10.1002/epi4.12570
https://doi.org/10.1111/dmcn.15208
http://www.journalep.com

IR A4 7 2025955 A S 11556340 e 243

ET IR & i B T i
AT PRI R R

Rz, RAEW, WER, HER, HK, THk
8 SCBERL RS A TR 2 BB (B 519041)

[FE)Y FEEAZPVUHE | E N2 B2 (adverse drug reactions, ADRs) , Milfi K%Mz, A HHZ
PRI S5 2% 0 UL SRR PR . CORRR L CRMERDT AR T Sck R, D
“levetiracetam” | “antiepileptic” . “adverse reaction” ., “ADR” . “sideeffect” . “induced” WU AR
1], KrREESE 202543 A 1 HPEZZIM (CNKD) . T HEEE (Wanfang Data) | 4538 2E ) 5 50 1FE (VIP) |
Pubmed, Web of Science S % H FEAR DG SCHR, $FMURSCAE B, JEBEATSETH 40T . SR A 39 1R SR, &1t 46 filE
#, Hoh Bk 24 ] (52.17%) , ot 22 61 (47.83%) 5 ADRs LR K 9 MHE/RSE, Hh L (39.13%) . LA
(32.61%) . B¢ fik (13.04%) . IBIR (10.87%) 3, FFRIHLEH R K156 INFIRERT | BESUVUAIRAE . 9B | RIS
A CHIPYIH TR ADRs RRZE0E /RS, AR R LR A2 0, g mo, £EEARR
J g fst R Ef i e A 2 24, LA ARG A FH 25 XU
(X8R W0 Ao CHiPust s JeldoE s AR SCERIMT

Literature analysis of adverse reactions of levetiracetam in epilepsy treatment
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Department of Pharmaceutical Teaching and Research, School of Bioengineering, Zunyi Medical University, Zhuhai 519041, China

Corresponding author: HE Xirui, Email: xiruihe610594@163.com

[ Abstract] To analyze the adverse drug reactions (ADRs) induced by levetiracetam, providing a scientific basis
and reference for clinical safe and rational drug use.Using Chinese search terms such as "levetiracetam”, " antiepileptic”,
"adverse drug reaction", "side effect”, and English search terms such as "levetiracetam", "antiepileptic", "adverse reaction",
"ADR", "side effect", and "induced", we conducted a literature search in databases including CNKI, Wanfang Data, VIP
Biomedical Database, PubMed, and Web of Science from the inception of the databases until March 1, 2025. Relevant
information was extracted and statistically analyzed. A total of 39 articles were included, involving 46 patients, of which 24
were male (52.17%) and 22 were female (47.83%). ADRs involved 9 organ/systems, primarily the nervous system (39.13%),
muscular system (32.61%), skin (13.04%), and urinary system (10.87%), including symptoms such as irritability,
hallucinations, cognitive impairment, rhabdomyolysis, papules, and frequent urination. ADRs induced by levetiracetam
affect multiple organ/systems. During clinical use, patient conditions should be regularly monitored, and the dosage

should be promptly reduced or discontinued upon the occurrence of adverse reactions to mitigate clinical risks.

[ Key words] Epilepsy; Levetiracetam; Case report; Adverse drug reactions; Literature analysis
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Kawaguchi 2019" R PRI 1 1/0 44 3g/d 3
Hegazy 2023 JRikEPE KA 1 0/1 76 3g/d /
Goémez-Zorrilla 20120 A TVER B -ME2E R AE 1 1/0 31 2¢g/d 1
Di 2017 AP - B2 A 1 1/0 27 2g/d 2
Romero 2024 AT - AR R AR 1 1/0 27 3g/d (ekE) /
Saito 2023 ST B - R AR 4 3/1 22/60 1g/d 4
Boucher 2022" AP - B2 R A 1 1/0 35 1g/d /
Thomas 2019 AT B - AR R AR 1 1/0 62 1g/d 1
Kazmi 2023 NG R 1 1/0 64 45g/d (oK) 3
Kubota 2017" SRR R AR R A vk A 1 0/1 26 0.5g/d 2
Alshehabi 2022 LI PESR B MR R AR 1 1/0 36 1g/d 1
Chau 2012 MR 1 0/1 69 l1g/d 4
Ju 2016 LT R A o e Jm - 2 1/1 6/13 0.05g/d (KE); 1
PRE Z(E 3g/d (ki)
Vulliemoz 2009 L U2 R R 1 0/1 80 2g/d 6
Ozdemir 20187 I I 9 AR i 1 0/1 45 1.5g/d 3
Bayram 2016 PN 5 RO 2 1 0/1 9 / 5
Alkhotani 2012" STV B AR A 1 0/1 33 0.5g/d 3
Gencler 2015 A HI R - AR R A 1 0/1 35 1g/d (ki) 1
Sereflican 2017 AR 1 0/1 47 3g/d 1
Algahtani 2017 JREE R AR K A R A AR 1 0/1 54 2g/d 2
Zhang 2022/ NIEE) 1 1/0 13 1.9 g/d (e Kit) 2
Dhungel 2023" SRR R AR & At & A 1 1/0 16 1g/d 1
Molokwu 2015% METR P /A B 2 /1 29/23 0.5 g/d (e Ki) 5 3
1.5g/d
Altinéz 201912 SRR B R A 1 1/0 52 1.5 g/d (e Kit) 2
Kumar 2014%" Jrikb & AR 1 1/0 52 0.5g/d 1
Vande Griend 2009 JEt k& 1 2 1/1 76/92 1g/d (eKit) /
Zaki 20147 ST PR B - AR AR 1 0/1 11 2g/d 1
McDonald 2019 AR E MR R AR 1 0/1 13 0.75 g/d 3
Fujikawa 2015"" SRR - AR A 1 0/1 14 1.5 g/d (e k) /
Majarwitz 20221 TR M AR T B 1 0/1 22 4g/d 3
Ogunsakin 2020 S PR O A 1 0/1 28 2.25g/d 2
Badarny 2021 SRR - AR R A 1 1/0 75 1.5g/d 2
Coughlin 2022°” b 1 0/1 73 2g/d 1
Aksoy 20147 JREPE R A AR KA M R A 1 1/0 23 1g/d 1
Bosman 2004 AR AR R R 2 11 32/63 lg/d (ekib); 5
RN TR 1.5g/d
Broli 2010 Jrikb B AR 1 0/1 58 1.5g/d 1
Flannery 2015 PR AE 1 1/0 24 2g/d 9
Hacquard 2009 Jrikb B AE 1 1/0 75 1g/d 1
Peer Mohamed 2009 Il#HIKSE ARTE BIGAE IR 1 1/0 6 1g/d /
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JUIEME (B 6~ 92 %), (HIRBIE A 5 HAR
HEIAR (18 ~ 65 %, (51 63.04%) , AT BES LEV 7E AL
R R TP A T R A B R R B5ERE
AR HE/R AR AR e 25 B Ty 22 57, IR
B XA R A% B R 8 0 432 W SR, A5 O
AR R R v s e B Bl 20KG pi e X WL ADRs, 4n
TELE R B AT R BB e 55
3.2 AHSH

LEV i B K 45 25700 ol 3 g/d ™,
HTEARBFFE A BRI, KB 1 BN 35 T 7
WIS T 4 g/d, FEUIRRFEE (creatine kinase,
CK) KT+, 245 H LEV BUN R Z- 35 5 R 2%
fift o T 25 YA B 1 KOG IR F 5, $EOR
LEV 424 5 T m AL, JLE (<12 %) JCEAF
(>65 %) A E YR L B AR, Sk
G5 10 ~ 20 mg/d (JLFE) 3 0.5~ 1 g/d (&
A, DAREAR PG 7] i 4 AH DG 1) ADRs JRURS
3.3 ADRs &4 RtE

LEV T ADRs %) & A= [R5 B 4k, E2i4E
I 2N IE B4 2505 60 d N (5 78.26%) o Hirfr,
KRS AR A AR Th R4 2455 15d N, 4
NI R EE 45 A B AE(E ] LEV 589 15 d N %1
IS L3 CK KB B, 60 d PN I 28 511 W il i 2
AR IR RIR 2, IF e AT s
F, BT S Re A, S & 3 ADRs Jf- i
FHEFXEIRYT, BB Z a2,
34 ADRs ERFE/RS
3.4.1 A2 A% ADRs ARWFFTISER 46 5155 71
H, I 13 I R A RS ADRs, HiH 38.46%
()R E BRI vk, A 30.77% B HBLLT 6,
23.07% W B PS W IARSE . LEV AE R 5 Al
ASMs, HAEHMLHE T 5 SV2A 454, Tl#as
TR, IR I S GABA fEFIH 202 AE ] 124
s HORRA VR, b AT N RS 3 G S o-2d K-
3-FRH-5- 1 JE-4- R WM DS R AZ A, DATIT I8 BP0
PER™™ . X & LEV 4 [ g5 & X ADRs, F
BLRIUNVERE , 5 %% | X106 A UG AR, 5
ABIE ST A5 45 AR o 7 I IR B 55 A 5 e fif
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S MATE AR RO (1 491)

%2 LEV HJ ADRs % 4 i} ig

ADRs & A B H] n %
<3d 14 30.43
4~7d 7 15.22
8~30d 8 17.39
31~60d 7 15.22
61~90d 2 435
91~120d 3 6.52
121~150d 1 2.17
151~180d 2 435
Kb 2 435

LEV JG W {T B EHE R B E ST R, —&
KIENZI LB, KA 253497
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i, BRNLA RS 10 61 ADRs 244 20 L
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= 45 N 50 2 D I A8 1 IS CK K-, 5 &
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(eSS 13 (28.26) Wol (4) | £15E (4)  ALEE (5) | HERE (2) 45
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Research progress on the diagnosis, treatment, and prognosis of status epilepticus
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[ Abstract] Status epilepticus (SE) is one of the most common neurological emergencies. Prolonged seizures can

cause permanent neuronal death in the central nervous system, necessitating early recognition and timely intervention.

Although there is some consensus on the diagnosis and treatment of SE, the high heterogeneity of SE patients presents a

significant challenge for standardized management and prognosis prediction. This review summarizes the current

research progress on the diagnosis, treatment, and prognosis of SE, aiming to provide references for early diagnosis, early

treatment, and early prediction of prognosis.
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Research progress on the level of physical activity in children and adolescents with
epilepsy
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[ Abstract] Epilepsy is one of the common nervous system diseases in children, due to its complex etiology and
diverse seizure types, the current treatment are accompanied by many different side effects. Physical activity refers to any
bodily movement that results in energy expenditure above the resting metabolic rate and involves muscle contraction. As a
complementary and alternative therapy physical activity has gradually gained attention among epilepsy patients. However,
there are still great misconceptions among the society, family members, and even medical personnel about whether
children with epilepsy participate in sports, resulting in a low level of physical activity in children and adolescents with
epilepsy. Current studies have shown that physical activity has a variety of positive effects, such as the frequency of
epileptic seizures, improving the cognitive function of children, and improving the quality of life of patients. It is
recommended that children and adolescents with epilepsy should regularly in physical activities to improve their physical
and mental health. This article provides a domestic and foreign review from the concept of physical activity, measurement
tools, the current situation of physical activity in and adolescents with epilepsy, the positive effect of physical activity on
children and adolescents with epilepsy, and the factors affecting physical activity in children and adolescents with epilepsy,
etc. in order to provide feasible suggestions for subsequent investigation and research, and to provide reliable basis for the

clinical formulation of reasonable individualized programs.

[ Key words] Epilepsy; Children and adolescents; Physical activity
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Research progress on acute phase care of febrile infection-related epilepsy syndrome in
children
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[ Abstract] Febrile infection-related epilepsy syndrome (FIRES) is a rare and severe epileptic encephalopathy
characterized by critical illness, complex nursing requirements, the need for multidisciplinary collaboration, and high-
intensity care during its acute phase. Based on a review of relevant literature and specific nursing practices, this article
summarizes the latest advancements in the acute-phase care of children with FIRES. It focuses on aspects such as the

management of status epilepticus, fever care, airway management, nutritional support and ketogenic diet, family support,

and multidisciplinary collaboration. The aim is to provide a reference for clinical nursing practices and related research.

[ Key words] Febrile infection-related epilepsy syndrome; Status epilepticus; Ketogenic diet; Nursing; Review
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[£887]) W ERBHREMN LT IR 39 B, MYTIL X ; IGK S8 G5%50r

YL R B ORI R IR 39 2 (autosomal
dominant mental retardation-39, MRD39; OMIM #
616521) T 2012 {1 De Ligt %" & KIRIE, f&—Fh 5
WL BAL R g i, G TSI RARAE AL 45 .
PENERE . B H B . MM kK B iRH (intellectual
disability, ID) . i 5 K BB L% . H AAEIE R B
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“1TRANHEAAE 7 K7 kB, 5 1 IR R B
&, J5 6 YA IR I, KAEIE A Atk
H-BF28 K AE (generalized tonic-clonic seizures,
GTCS) , RN XU E#, A EHZIR, Pujscss g4
&, OERAE, FFE%010 s ~ 1 min A4 5%, T
PRIEMEC 0.2 mg/kg., AR K2 10 mg/kg # ki 5
Lk ABE 1 KRETHRA 6 Ui & 1E, R
A L AR EE S [|] [F) AT & A, 112 TARE %
10 mg/kg WUPATESS, AsRIE—HI7 AR BER 2N
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B2 BEFREGCEERBMATES9BATEE-RNFLIA MYTILERLXREAER ( FETREMS)

sequencing, WES) , R P Aoz I 245 R R AT — AR
Sanger )3 B 1E KRR A3 BT (Z2 FTAR M 48 it 15 2 A
U S e & A T BE PRI BB AT ) o
WA ER A R . JEUEF B MYTIL 3%
RG24 578 5 NM_015025.3:¢.159T>A (p. Tyr53*) ]
(& 2), A5 A A2 5 (de novo variation) , X}
ACBEHEAT—AX Sanger MFHIIE, ARAECEESMA il
R 2% AR 5, ABASHERR ACHEA 58 40 B itk & (AR A ]
fig (K 3) o HJL MYTIL JERAFAE S0 M, 12328
FH MYTIL LB c.159T>A (Gify X 55 159 i
FE T RN A) WAREGER, B R SRR E
SR 53 (IR BR 2k, sEA#JE . T X
g SN THE SR NM_015025.3 [ 9 S4B 1, S5k

T EATLLFF, ATRES | A AR
JC XA 1) mRNA B, T2 %5 (pLI=1,
0/e=0.02) T HE PRI, WA 2019 4E3E[H
PR 2pamt L 2 5 LR 2 2727 2 (American College of
Medical Genetics and Genomics, ACMG) 28 J:fif 15z
50, 124 R HEURPHEAE R “PVS1+PS2_Supporting+
PM2_Supporting” , JCHREI A H Yo o4 b A pf
K& EHIR#E 39 A (autosomal dominant mental
retardation-39) (OMIM: 616521)

BRI SRETE AR R Lm R 2 R Py
S0, ANBEIZ W Ao (4 TH R L -FEZE R AE) |
Y R PR R B AR 39 Y. (EBEIN 45T
BRIAIES (2 ug/ (kg-min) ) R GERFA 1L K AE,
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G GT T GT C C C T

3 BLRBEEMBEHATIRSE 39 BEBILRE MYTILEFE—K Sanger WFE ( FIETREA A )

18 RANEZ G B0 084, IF I ZE 2 va3H 1R
(10 mg/kg) , 7r 2 WA IRIEIF, 1 AR nE =
20 mg/kg, HBE14H (1% 6 AR 112 A o
BRAE, TRE UL, ANREMSIATE, E5 4%, fBIA
NAY), Resifi g4, E3hEmn], se sk
MFHFRIRT R, DR ULERE ST 8 E, iRt
X EFERZ L, HBi 6 NH (2 %) T2E#%
TohdE ZAE, FTLARE, ek a7, RERE
i, 2% 2 A BLICHEE 1 IR, £ hipaH
MR & 25 mg/kg, HBE 12 MH (2% 6 A
%) HIEBE DT LIS 1B, MUEATR, RRULE
A

Wig D JE—Fh B R R R A A s S S
MR ph 2k B RPN, BRI R R
1% ~ 3%, Y24 K 1L E A 8 700 3 5 AR 5
T /8 I BRSO, 4a K 2RO L 1R I b
B R BT AR e (e Sl MO AR ST e

A LR A B ACRE SR MR, ToE M= B &
FARIGYL s, Tt PR A S s AR A A i
PR BB W AAE, Sk i IR RS2 = XUl
M % 55 Mo Tt 8 55, B ISR k& 1T
R, R AR Ta] A A i F, ] s e S 007 3500 4
e TR TR (Cz-Pz) I/ R, M4
HILIRER I, W WES K H MYTIL R 3 A4 22
H I AR . 159T>A (p.Tyr53*) , JfF45H—1X
Sanger 7 AT R RINIE, 55wt E Lo 8RR .
Y5 ACMG 8 /%48 T A BURTE 57, 456 6K
FR | GENGRAL A 5O MY T 1L 3 PR RG4S
2 MRD39.

MYTIL 3P F 2p25.3, £ 12 MM 7,
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SRR RE™ 7 AR BUEILEAH MYTIL %
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MRD39 & —Fh ) MYTIL 3L 424 2875 558
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B, 15% N FEBEEBAE" " MRD39 HYEUR
B EZEH AR AL, FEAEZ 00105 2 il
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JEE T 25 W T IR 2 VB o R ID AR
100%, JLHZH | EE[ 87 (Intelligence Quotient,
1Q) 30~50], fEAIBFRES MG BE" """, 85%
(R BB S & IRLE, AERAE ol SER
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(<5 %) RHER 65%, B FEE Z (body mass
index Z, BMI Z) {8 = 3, “H PR 5 RHCHU/ = 2 0
JES . 55% HIHBETAE ASD, HHRIERTE A ADOS-
294y =7, EEZINAT R IR 0 R AR A
25%, Ho R R A 70%, 250 409%™,
60% I A M AR 0, o BEIG AR AR
5 40% . BT K 35%. NMIZESE L 15%
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p.Arg725Gln, p.Cys628Tyr) %™ '™ I X | Bt
SRR BT A 2 2 e T L2 A, 7T e S5k
JH AR SN i POMC £iA F A Y, s
NRAE, C vy R A B ASD RAERE
A RE 5 g il LD (4 SHANKS) V#2554 5",
MYTIL J& 2p25.3 SRR EZEEAEMZOBUR R, K
ZRRIIRG o R TR, RO R & A Rl
2p25.3 FE MK 585 pi o3 S40E CHK, AT RE &
MYTIL FlHE it 28 S B LB HLA ™ A0
FERYSCIEH MYTIL JE[H c.159T>A (p.Tyr53*) (4
T IX 25 159 Mk e T 287480 A) IR 5,
AL R BRI E 53 A SRR R IR L,
R T AR S AR S AR HGMD £48 IR
FENBER R A BOR AR IGRE . R RAEZ R E L
BESME I A ), SRR TTRE A BT R AR S, P AR
Jeta ik i Mt 2, RYE AGMG f5 75, I8 5
Loid & B T 1 4] 3 % % 2 (BMI Z=5.3) #
¥ MYT1Lc.1606C>T (p.Arg536Ter) , IfiLfH 2 /KFH
[ AN 3 %, MRI B~ F BB AR B8 /N (BEAIR
15%) o Boeri %" [YHF 5T 2 151 [F) g £ L #5717 AL
F MYTIL 2R 278 (c.899del) , I A L=
ZEGE (West ZEAME) , B Hi ] S s o B 2R e, X
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LRGN MYTIL BRI X972 p.Arg725GIn, &I
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i —15] 4 % FAEEE T A 24 (M E IS S 40 %
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MZIMEIE R E, 38 MYTIL 7855 5 3 Bg iy ¢
SEYER . AL MYTIL JC U578, B4
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WA KA R JLEE B B (Srrg i LB BERE ) F ho (BFR 250022)

(RBIA) W0 s AT TERURTENRG ; FGF13; JENASSE;

KB PERUR % (developmental and epileptic
encephalopathy, DEE) J& [§ Fr 4T % Jf X 2
(International League Against Epilepsy, ILAE) 7E
2017 4E4R Y A9 IR M 7 (epileptic
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BRA&AE, A REINE, SILHARIER, A
BRI, AR 3.3 kg, BRI TORRIR N B .
BILAGAEKETRS, iz Aieihk,. A&
A RRERI S, RIBFRE . KIERTTEE . R
frn . AT B E, WEGEsh A, WLk ik
T, R RS, WA . Ak, i
FLIR S I FE R K- Te W] i S A I
HLI&] (electroencephalogram, EEG) 7~ 2 & -#1i i,
S I A A R T SG sh g 4k, 2 AR
H, B ARSI DA B8 v R (I T, 1b) o K
4R B 1% (magnetic resonance imaging, MRI) i}
NI EY R GG IRFRIE LR 1) o JE RGN 45 50
N, IR FGF13 BRGSO 57 (NM_004114,
B 15NE T c31CT) , IR FEEE 11 i AL
FHOAS 2 R A8 2 Bt &2 (p.Argl1Cys) , &4 H)
Sanger I JFUF SRR SR IR FHE%E (K] 1c, 1d) , %
S TR AP N wy, BUlAR RS AR e P
Koo (] 2a) o SCHRH 1A 2728 507 s Bow i
A %R S5 e B ok B0k T YA AR ]
YIS EE LR oA (PS1) 5 EL4RIE ) 9 B &
H 5 HIHEE R c.31C>T, BRIz b N E 54 X
B (PM1) 5 %A F7E T AFEH4Y | ExAC. gnomAD
SRR E PR UL (PM2) 5 SIFT 45 24~ H X 4 i
MR A E (PP3) ™7 MR 56 [ I 23 (4 3
[H2H %~~~ 2% (American College of Medical Genetics,
ACMG) il %2 (P38 S it e, 1478 e
N AT RESURMEAE S (PS1+PM1+PM2+PP3) .

RV, L4 % 10 A, KK At/
BB X EZY) (anti-seizure medications,
ASMs) , KAEAR LA I, [ A A A A Pt ik
RAE, Bz kEARWH B3, A REH
K ANSEAe CORBERH S, FETERH AT I R, X RE I
W, BRI .
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c.31C> T/p.Argl1Cys

-/0 m/-

m/0

L
G A CG G A T
G A CG G A T
(NS

® @

1 2JLEEERERGER
a. NIEMY EEG XUMBHHIX | AL Xl =LAkl s b, W BEIRI EEG SUNAR X | B X o L ARl s o NRRK, -0 Jks
PR, m/- AR SRR, m/0 R AR R AL 4 R SEIERE AL EE FGF13 3£ Sanger MIF I, R ¢.31C>T 28 S0 S A B AME 111
XFRAR A ¢.31G>A

Ala2Gly lle5Ser Argl1Cys Argl1Pro Argl4Thr
Arg-14 Arg-14 Glu-18 Arg-11
@ -
- g Ala-2 Ser-8 Ser-8
- = ser'8 Arg-17
= Ile-5 Gln-15 Arg-11 Gln-15 Arg-11 Arg-141le-10
= Arg-14 Arg-14 Glu-1g Arsll
Arg-14  § Gly-2
2 Ser-8
p= Ala-2 Ser-8
Arg-11 Ile-5 Ser-8 Ser-5 a Cys-11 Pro-11 Thr-14le.10
Ala-2 Gln-15 Gln-15 Arg-17
NH  pDG=-1.58 keal/mol DDG=-1.82 kcal/mol DDG=0.58 kcal/mol DDG=-0.32 kcal/mol DDG=-0.54 kcal/mol
=
<
S
S
=
E
=
)
Z
§ Ile-5
S
E
=
Ala-2  Arg-14 @
Arg-11

B 2 AXEXEFIRER FGF13 EET R DEE XA S REE

a. FGF13 & [ 45 U IS5 AT RE /3 HT:  Ala2Gly Fl Argl1Cys A8 S R SR 2 R 2 M ) 32, Hidk — MR YR IR R B g Ar A S
HRWAEE; MALFYSREARENEMSA, B Argl1Cys MR & A RE A, A2 550K R R 5 R E AR e i,
b. MetaDome 3 _F- i AR 5437 45 if 52 M 40#r ﬁmﬁﬁﬁﬂ"‘aﬂju? SN AZ X3

EEMN R B N H F B 5 RE R b1 A A Burrows Wheeler Alignment (BWA) J5 544 R IR %L
B LA 2 mL, ﬁ%iﬁ.#{ﬂ/\jﬁ 1144 e i 522% AL 4H (GRCh38) #EA7 X}, Jfidad
Ty RINLH RREFERRERE) . kA A i U kO g R AR BOR AR Rl SIFT.
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PolyPhen. Mutation Taster 1 CADD “§5& [N A8 3 47
TP S0 A S A S B v . R YR ACMG 45
w7 AR S EOR P L X RT B SO M AR v A
W —2L 4T Sanger I B IIE

Xk E U FGF13 R 5 3R A [ 4H
Kb, ATLL “REMHBIRENRS" . “DEE”

“developmental and epileptic encephalopathy” #l
“FGF13” ok in], 5 [ | J7 77 B2 Kt

JiE . PubMed KUdl i AR F A 2 2024 4F 12 H
WS Y [ N AN T R R T SCHR, HERR STk SR ik
LB RS, IR 3 FiSCHR 9 4] FGF13 2R 7L 5
MI% DEE &,

TSMERFESHN (] MetaDome X fF
(https://stuart.radboudumc.nl/metadome/) 534
FGF13 AN A EL IR 58 T 52 1, IR 5k
(e T g N N IR AR s 2 [ Y DA 1]
I PR B B EEF (http://www.resb.org) FEHUE
FUBF 945 B, I R AT R 458 T 5 I-TASSER
(Iterative Threading ASSEmbly Refinement,
https://zhanglab.ccmb.med.umich.edu/I-TASSER/) "
R BT, IR A SR E AR 1 B A
YE MR, FIF PyMOL2.3 A5 #1 B A= 71 5 58 A8
R ) SR I R RN R R T N el s . SR T
Mutant 2.0 /S50 H AR S0k 2 H Bk e MR 52
mq ", JfiE it 4 i AEZE L {H (DDG, Kcal/mol) #/R
HEAFREENA L. DDG HTfER, FREH
FiRssEME NI [z, FEEER ., iy FGF13 %&
AR S5 I NM_004114 54 AR UEFT 04T

R (D FGF13 2N/ 55 AH5C DEE i PR
Srit: HETE A 9 I FGF13 $ 78 54 ¢ DEE i
BIRGE™", I -ABEE 16, 3t 1o B, Hod B4
7, k3 B, TEANIGIR BRI 1 o P
YA R kv &1, B R ZBURE A e &
VE, G364 TR B - 2R A L o PR 2 A L L
WEZE R AR MR R VESE . A i WA ™ E Bl
W R ARG . W R A S LR, A H
2 IR E R K BTER (adrenocorticotropic
hormone, ACTH) {&J7 AL, (HEATUG AR, 4 4
A IR AE 1 R AT (autism spectrum disorder,
ASD) . WL IR ZHE, 4 B0 Jmy kPR 2 Ak
e, EEARRTRAGIIX s AR 5 BN SR By v
RABMEIE . kMW MRI b, 3 61 EH, 2 4]
U A, A E WA k= O, HAR AR UL
W ) S5 A R P S 5 () FGF13 JEINAS 5 55K
FIPESIHT: 12 HATHRIE M 10 ] FGF13 J P72 S A

http://www.journalep.com

Journal of Epilepsy, May 2025, Vol. 11, No.3

KB DEE &, KT 5 RS, 30
¢.5C>G/p.Ala2Gly. ¢.14T>G/p.Ile5Ser, c.31C>T/
p.Argl1Cys, ¢.32G>C/p.Argl1Pro #l ¢.41G>C/
p.Argl4Thr, 10 {52 rh 7 1B B NG5 X
A5, 3 IR F A LS. 7 Bl (1
FEARB R ) Jy Argl 1 7SS 5, HER 1 648
KARSEAN, Hofy 6 ) A PR IR T 1517 A8 S i B
o 7 ¢.5C>G/p.Ala2Gly Fll c.14T>G/p.Ile5Ser [
P MERR B R AL 5, #5717 c.41G>C/p.Argl4Thr
9 1 5P B E R ORI . MetaDome P4l
SRR, BFEEATR 5 BRI TR RN 5
X (K 2b) , fd7n AT RES RN 8 HIhRE . HH R
SRS ZE R R, 10 BB E TG 5 et
PR 7 S 42 0 A 1 AR R 7 AR AN [ R JE B T
(K 2a) o Bk Argl1Cys B 54h, HAREFHIFEMR T
R EN: . Ala2Gly 78 5 A MU ZUHE R (8] ) &
SR, (HIHCXEE P B AR 2 A .25 i (DDG=
—1.58 keal/mol) . Ile5Ser A8 SF345% |4 5 5 24 SL R
5% 2 SHAR AR T, I BERREARE
7% (DDG=-1.82 kcal/mol) . Argl1Pro ZE SRR |
5511 SRR S 8 T AR W A B,
Argl4Thr 28 5 NIBE5R 155 14 S 2R 55 10 %
SR AMERE . T2/ gnomAD
ExAC Bdli b BoR WAkl , HLTA 728 S 8
PLE BTSRRI oy IR PERY . B RS
7 (R2).

Wi  FGF13 (XFK FHF2, FGF2) 3 i F Y
Ok Xq26.3-q27.1, H15% 5 NANEF, 75K B WA
JEA Y B i e kM FGF13 S (1 26 1 TR
FGF13 &4 245 M 2L, AT dEdn i/ K IA 1
(fibroblast growth factor, FGF) &M 7t . FGF K
AEMIG KB AN | Bk R GBS b
A R ARG 2R A Yt B B AR
FGF13 fE HE—MAINE N, SHEEEE
¢ SmaE MRS &, P HIIREMALE, FHS S
WA TEE  WFT A . M oTiE RS | R #h 22Tk
BN S R SR S R,
fef13 BN A5 MR R I/ N URIGINEOE, 245
B/ BRI R AR 2 RGBT 0, IR AR
PR S I R 20 i AR B LA
FHUR M B A E 1 — PR SE T FGF13 H R A2 S AE
LORGY &k i DES €5y

FGF13 3£ [H 728 5 AR 5 DEE RH R 2% H R METE
KM, Rk RAE Ty dd WARAEIERL, TP
CLRIE e 1], 4k & GTCS, HoAth & A/EI A4
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T2 & 20254E5 H 1145 5533 «275
%2 DEE #)L FGF13 EEE R mEE RN
IR gnomAD gnomAD- ExAC Mutation- Fathmm-
RIERRAE . SIFT PP2_V, CADD GERP PhastC
(NM_004114) """ Heliisie  EASHCE HelR e " Tager MKL ++  PhastCons
c.5C>G p. Ala2Gly - - - D (0.007) PD DC D (223) D (0979) C (429)  C (1.000)
(0.949)  (1.000)
c.14T>G p.lle5Ser - - - D (0.001) PD DC D (22.3) D (0979) C (429) C (1.000)
(0.468)  (1.000)
c31C>T p. Argl1Cys — - - D (0.001) PD DC D (224) D (0.893) C (3.36)  C (1.000)
(0.983)  (1.000)
€.32G>C p. Argl1Pro — - - T (0.057) B (0.212) DC D (22.8) D (0.97) C (429) C (1.000)
(1.000)
c41G>C p. Argl4Thr - - - D (0.001) PD (0.58) DC D (229) D (097) C (429) C (1.000)
(1.000)
e =7 RWHGE; D: AHW; PD: FIREAHMY; DC: BURM; C: R5FHY; T: AIAZM; B: RMM

T PERZE AR SR ELRAE . R EAE . Rk &
VESEY | Rk AR T 22 IR ey kM IE Stk (n
W2 R L Sk A ) P W7 45 R0 [ Sl (o mE g ok 7
MR ) %5 FBor B A B F gk (e | &
VR MR i 0 R TR 2T ), 30 3 i X LA o
o FEL Pl B 22, [ 00 ] DL AR Xy = A 2 kb
B, R4 BB B R S e R R - BE
A5 55 L1 Mg FEL ] LB R R R -, SR e 2t
PR IF I 2% i BE AR, ARl U A R kb
ARG R R 2R R AR IR X, i B B 2k
T 5 R AR SCR R T — 30

H ATHE 1 10 ] B 5 1 5 R S 2 5
NAES, HER TARNHZH 1540 F X
B Hodr, 7 IR E N Argll A AR S (fO 3
ARHFFEHH c.31C>T) , $7R Argll o] BE R #H s 28
AR g o X AR S 5 A 5 ) AR P RS M R U
FEREIR FGF13 SR H M ThRE. A M5 KW, FGF13
FE PR 38 o AT AR AR AN 7 A 2 Rl N 3 AN [H]
O PR, Herp A ST R0 Xt 3 2 T AL [ s L
A 0 PE RN AR %A 0 SR AR VR T, 10 BB
PEHT Y 5 FhAE S S A7 T FGF13A L BUEE 11 28 15 0t
70 5 BE AR ST AR L |, RSB TT 5 3 3 A P
AR TE ML TE P2, X 2eAr 53 530 FGF13A
S5 T B T DU R AR K S BT A R 1, TRIIH R ER
HAR LR, X R RESRAG RN T B A 4 5
M oe etk T RO R AE™ ™ X —HL]
AR R D RE RIS HEBOR . FGF13 [ 45
FE FGF12 g iz 18 38 & ZE I HLHI 51 & DEE
(OMIM: 617166) ", B Al R LB LR &
P XEA VR A AR 1ia sh R B TR AR

WEAE SCHRIR B, FGF12 3 [H 78 5405 DEE %f
oy 308 T BEL VA R (AR k) SR T A R

FGF13 3£ [NAS A DEE A7 2 i /s B ik 5
TRZIGNETT o ABFFE LS A 2 el
(BT 24 391 1] JC BH B 97 3805 it e LA VP AR A 97 ROR -
FAT, 2R Z 3R W REME g FGF13 REIN 78 S0 3¢
DEE BIR VG IT 29 A 15 REEAR WSS o s, BE
1 FGF13 KPR 5y (v A% 5 O WA 5 38 A% PR i 1
PP IR B INAE (genetic epilepsy and febrile seizures
plus, GEFS+) A "™, MiAMF5% & ik T FGFI3
BE PR SO S AL ) VORI A A . A LUAE
1 AR S AR, A LR R IR, TR
R s LA N e FGFI3 3 RAR S vl gtk o

&\Z, FGF13 FE 7% 5 #5¢ DEE i % L
L, I kg 22 b S Y 18 LR X T PR A
(DURIAEPE A AR SRR L) WLsk Jimifik . 2 ) Kiz 3
KA TEZ . ARG D2 R e, A L
JE R K- B o A BRI Z2 8 ASMs
FRYAST SO 26, (FL A8 S ELVAS 79) L o4 22 S A vl g
—ERIT R it P R A WS A B T B A
IHY 7RIS IR YT T 3%

FZEMRFE P fEE TR o

S 3k
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