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Stk SRR, 73 Bl AAG RS BT B R E R
MEE M2 B 25697 6 A H U TG & 1R 5 51N
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S TG R AE [ RR=2.50, 95%CI (1.38, 4.54) 1" (1 %%
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SHE hy # H BEAN X BRI 5 B E 5k g B A1k 4 4 Y
SV 25 G AE, DAREIR I A A2 “ il EE s 3
N FFARHE™ . — TR PR S AL S MR
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34 ERIFERE
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SRSE) "™, SRSE [ 3 I A SET R ik 36% "

— A 21 B RGN, 0 ) 368 Hi
11 % ~99 &1 SE % . KZHCH RSE (n=220)
1 SRSE (n=70) , H- 5455 H (n=218) AHC, 7E
M 4 22 R FH B ASMs /a8 BRI 5] 1) 5 i
1~ 13 F, I RE5 R R A 119 4 (36.6%) £80it
CMaZE (2 ~ 36 mg) IGIT TG A A GEE] = 50% A XL
F) " (MYEEHE) -
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Hl A3 i 10 A7 ik 4 2 IS L
P I A R T 2 B T AR A R R
LR 535 ASMs 1RYT . 5B ASMs Al
J&, WCIZAE N AETE S AMPA SZIRESUH, B
T X R AEAR B 52 M4, Glu, AMPA ZZ{&+;
UL SR R 9 & A R T DR G
3.5.1 fEAPEARE SR IRIRETIESE R eings
AT 5 1 B AN e ] L 4 23 10 R e ) 0 R T
F, L A SO 90 200 B L AR AP 25 M T e 4 i v
FL 1145 N FL U P 0 R B 0 i 2 . AR AT e o 9
N X R R AR — TR PN AN A 8 TNl
B MAZS IS A 7 B b 88 A S BN (Brain tumor-
related epilepsy, BTRE) Ml KA, R AR
BEAR = 50% 11 58 LB R 86.4% (89/103) , T A A&
B 45% (50/111) SE BN JC & 1B (T AE
#i) . H, PERADET #F5% & fix K HWfE— Ay £
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O ATREYERTST, I I A 36 B4 Z O IA 4%
WIARYT R BTRE &35, 76 12 > H BT 45 BT,
50% A &R (U A AER K = 50% ) N 66.6%,
Ho 25% BFRBINTC KA, WATFE T R0
LR 21 BIERE 50% AR N 90.4%, Hop
33.3% JOIUM & AE . 30.6% B LA R EF1F,
BTG A B H{4: (Serious adverse event, SAE) , &
PR 2k R (AR ) o H RiAH S i 78 £ 2
B2 AE NG IR 28 % T BTRE AH G 972K, bt
e o5 1 v N A

ERILPERAL.

M-S IAZE AT LA T BTRE J697 .
352 FFPiEmm T BN AMPA A2 RS,
U T A 10 2 H R I e LA e 2 A A
T P R A FP AR o AR AN Glu 76 Bk 15 s
Thimr, FHEEVEIG FRE, o 8RB Glu /3 AMPA
S5 27 AR Ao ST A G I3 S P R 2R T T R A
OERS . I RATHFSE Bos i A 25 BE R A 5T
LA LN 2SR 3 e D W& [ L S ey
8, A claudin-5 43 19 I H 5 0 375 4 6 7Y
TRgr B 2 R (IVGRAESR ) o 2024 4E & F g —
T [l A ST N T 58 1914 5 i (Post-stroke
epilepsy, PSE) 55, Hir 13 8232 T kS ih 4 5
29IRYT, 45 BHEZ T IINAYY . 6 N H BE T4,
WoR: WAAAZSAE 3. 6 N H B RE R 51 N
94.8% F1 84.5%. HrPEINGITA S, 3.6 NHARK
KON 66.7% F1 78.6%, A2 VAYT L4H A RR
43904 80.0% 1 85.7% . AMANE A& VEAT R A =
50% [ HRTE 3.6 4 H 20510 69.1% 1 79.6%
(k) -

FBRILHBIN

HEFENL S IhZE v LU F PSE 677 .
353 A F %I EAAEBRMAME B RREE
fixi % (Autoimmune encephalitis, AE) FIH A& FE—
HEXTF ASMs e 425, nIE )i ASMs, (HF
B A R P O AT RE A A 3 i oI A o
it P LGI1 HUARFHOG AE B3 04 5 O B
KA REE, NILTE R ASMs i, 75 BHRR 7 &
BB BIR R R A2 i X AMPA &1k
() 15 B 6 R RN A 5 g M P B4 055 th Glu Ml
Ca’ NIt 5 | e i b 8k B 24 A, DA mT B8 410 il
AE MM & AE . PGS e 49 43 B B T — Bl
26 % 5L NMDA Z RN 4 Lot i 5 K —1 62 % 4t
AMPA SZ i 58 55 F 3 U ik A 2% J5 0 &
VERSE AT R ™7 (IVGESR) -

377 o
BRILRBRIL:
HEFE MG Z AT AE ARSI & 1E .
354 M REEBBEFFR P-IEMEEEAMN

JE B AT RN 2L i 25 S 30 AMPA 2 AKAE 58 finh J it fole
&, Bl SE ARG DI RERERT . Ca” il ETE AMPA
SZ AR AY [ 3 R S R T R 28 00 1Y ) i e A
2T, AN, AMPA ZKE S5 tau FHHF
IR L S 28 IR AT G 25 T8 R, R T 58 fil s
[ AMPA Z K% H FITIRE 5% v BE /& 8 AD &
A EEIRTT 22— (HR IS4 IR 2
AR AT P 99 R SO 1) I DR B R = . — T35 1)
1B — A T H AD B B R ARG PR
WUBFZEVERR IR 1Y) 89 % MR #2532 T SIS IR
TIGTT 5, WURE 28 2% A FUORS #f e IR 15 51 i 3
(IVEESE) o M-S mhzs vl feA B T4 6 AD A0
T , B A 2 R SRR SR A T AR BT A I
PRAFSEIESE o

BHRILRABRA:

MG MRz AT REA B T4 0 AD OGN, (HA
o B — 2D I R IESE
3.6 MEIASEITERR L BHA N

Wi o %o S P AN DT T A, R SRR AR
TOREREE AT, 69.9% MY B H A —Fhak ZFh
T, R R 0 R — B AT 8 5. MEAR
B A L A Sk 9RO S5 AT Sy [ A R R SR AR A5 T
JEH UL A S R, E AT A I R T 5T 2 B itk
B WA TR 2 B VR T B B AR AN
il 5o
3.6.1 FJmoRBEIREEAT W I Z1E N S EURE
o BB AR 5 P 25 L R R T BRI, 2, BEAR
B P 5 SO A AR 2 RO A, ™ R )
BEAEIE R, FEXHR AT 20 IR I, R
JIE L o B IR D 52 0] o — e G S A F
SRR WS IAZS R RYT SRE B I TG &
YER B ER TIE SRE 4, AT Mt o'
(MYEEHE) . —IHTEH 25 Fir ASMs %o £B 3 ek
W 25 46 1 H ] I R 52 1) 1) R 8 SCRREE iR s . 5
HB ASMs M ELmEA A 4% T AR ARG R A2 A o
(MMZAUESE) o 2020 4F K 2 {9 — TR HE P bR 25
W LB WS IAZR IS INTGYT 5 -3 5 M AR s 1]
I B TR AR 20 | B MR 0% | B M 4 o 46 L BRI 4
Je PR 5 R (R RT N3 R HIR 7 Bt ) R 82 sk [ 35745 381
FE " (MHIEYE) -

BRIEABRA—:

e TE B A 23 A Ay g e IR s A £ A 7% (1)
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RAERYIRIR R B —2k ASMs.
3.6.2 FSREmiAKe AT NI BE RS RO H
LI A AE o I A S B v iy L 3 FH R 5 3 DA S0 )
AERY ASMs., — 5 RCT PEHT T % It 4 1 23 %F
FOS BFINHIIREMIR M, 245 R RS A4 féd
R R R R A T e T e 22 = (1 4
W) . —IRRGLERIA 9 THFSY 241 G FR L&
WAZSIA YT BTG B (54% RN , il it & Wbk
VAL 200 B2 I S PP S I XA TR I,
TREE S A RIS ILC 4 J5 &5 RGN
HUEA LS GE™ (MRS ) .

M A2 e AU I D RE 52 2 R 1, 1%
A RGN ADGA LS, A ] T o
T PR S
3.6.3 FRERB R SIR S IO R A
2535 ST IR 2 o0 24T | S A% 3o rp A
(Glu Bl 22 ) Fmil 7 (GABA K F-[EMK) (55
2 1] B AN A LA KBS T B T e R A G, ik
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P PE i (Developmental and epileptic encephalopathies, DEE) HIlfi K S B A B . sk Ui ot
2016 4F 6 7 —2024 4F 5 J 12 TR 50— BE e JL 3 B2 27 vt 19 CDKLS5 AH & A& & MRG0 P4 s (CDKL5-
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Clinical electrophysiological features of cyclin-dependent kinase-like 5 gene induced
developmental epileptic encephalopathy

JIA Chenlu, FAN Shuhui, YANG Haipo, JIANG Yuwu, WANG Shuang
Children's Medical Center of Peking University First Hospital, Beijing 102627, China
Corresponding author: WANG Shuang, Email: drwangshuang@vip.sina.com

[ Abstract] Objective To investigate the clinical electrophysiological characteristics of Cyclin-dependent kinase-
like 5 gene induced developmental epileptic encephalopathy (CDKL5-DEE). Methods The clinical data and series of
video EEGs of children with CDKL5-associated developmental epileptic encephalopathy (CDKL5-DEE) who were
admitted to the Children’s Medical Center of Peking University First Hospital from June 2016 to May 2024 were
retrospectively analyzed. Results A total of 16 patients with CDKL5-DEE were enrolled, including 13 females and
3 males. All patients had de novo variants of CDKL5 gene, including 6 cases of missense variants, 5 cases of frameshift
variants, 4 cases of nonsense variants, and 1 case of large fragment deletion. The age of onset was 8 days (d) after birth ~1
year (y) and 10 months (m), and the median age was (85.94+95.76) days. Types of seizures at onset: 4 cases of tonic
seizures [age of onset 10~52 days, median age (25.5+15.84) days]; There were 5 cases of focal seizures [age of onset 8 d~8
m, median age (77.76+85.97) d]. There were 4 cases of epileptic spasmodic seizures [age of onset 3 m~1y 10 m, median age (6.25+

3.49) m]; There were 2 cases of bilateral tonic-clonic seizures [age of onset 30~40 days, median age (35.00+5.00) days];
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focal concurrent epileptic spasm seizures 1 case (age of onset 2 m). A total of 59 VEEG sessions were performed in the
pediatric EEG room of Peking University First Hospital for 4 hours. All the results were abnormal, including 26 normal
background, 25 slow rhythm difference with background, and 8 no background. The interictal was 16 posterior or focal
discharges, 19 multifocal discharges, 17 generalized or accompanied by focal/multifocal discharges, and 7 hypsarrhythmia;
The ictal was 33 epileptic seizures, 6 myoclonic seizures, 5 focal seizures, 2 tonic-clonic seizures, 2 atypical absence
seizures, 2 tonic seizures, 1 myoclonic sequential focal seizure, 1 focal sequential epileptic spasm, and 1 hypermotor-tonic-
spasms. The background of patients within 6 months of age was normal, and the background abnormality increased
significantly with age. generalized discharges are evident after 2 years of age between seizures. Conclusion CDKL5-DEE
seizures have an early onset and are refractory to medications. Epileptic spasms are the most common type of seizure in
every patient and long-lasting, with generalized seizures increasing markedly with age. EEG is characterized by a normal

background within 6 months. With the increase of age, the background and interictal discharges have a tendency to

385

deteriorate.

[ Key words] Cyclin-dependent kinase-like-5 gene; Developmental epileptic encephalopathy; Seizures;
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60%, <6 m ZH Lt o3 W 2H T &) il sk B AR o AT AT 4
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J TS BEAF IR IG I, AS & TS tHIfE>2 y 41,

8 B JLiEAT 2 kLA I R 5] VEEG Wi d i
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3 g
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T CDKL5-DEE S8 3 {9 il fili MRI fiff 57 38 B i 47 1
ki 25 45 1 BB R LR A I — 3R 43, BLAFSY b R
T MRI e & B8y 2.5 ~ 23 y (P2 4R 1
13.4y) "o AR4ERILIT MR, 1 FI4ERR N 4y, H
AR 2y LA, Sk MRI T WL &5 585 fisi 471 0] B 8 5
BE I, KM BRFHERE. BERNZAHRiE

CDKL5-DEE (3 33 MRI 22 3 BlA 450850 i 4 M ] B
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— BT 5 MRI BEAR 84 284k

TR & VE 219 CDKL5-DEE BY B ek, SOk
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IR BE (n=59) <6 m (n=13) 6m~2y(n=25) >2y(n=21)
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3 Z 3 3m~10m IEH ST 5 JEP N EZ Wi GRS =SS R d i L S R) FS-ES>FS
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5 7 7m~2y2m IEH TR S SRR S RRLE IR S 4 ES
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38 &6 2y5m~3yl0m WEESIEF>TRE e ks 6 ES. TS>ES
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Ve R WL ", [Ht CDKL5-DEE ik JL &L R
WL RN ZA1EZ 0 FS. ARLURILL ES &R
It 5 6], e H A R AESE R IE  AS 4L 1] R 51
VEEG 7] WA 4E18 B4 W I i & Ak, (B R AE
HIUAT TS o AA4F I BE BS 35 10 e ey, WEAR I
K ES RRELAAAE, 2y S5 iF4THY VEEG I,
HPBEC S T ES. FS AAEBEAEIR I Kb, 2y
JE AT VEEG Wb, Rid k2] FS. 14k
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VR R 3 B S 5 lr , BB ATE I 05 KL el
LA B BT R AL, 2y LA R B 224, AR
FEJGSkE8, 2y LURT iz Ml Fe s . 3 T A
il % 7 MBS Z W e A ™. &5 VEEG 1]
DB A LA 5 R (Rl A f B3 Ak i 35, STk
AT BRI R B AW, (R M
o5 BCMETA VR A VEAE IR B L™ AR 3 4
SEOUIG R T 300 AT 1 300 6 2 8 S g Bt () 4091 73 v
A, AR AR B, (AR S A28k, RAE
Wz,

http://www.journalep.com

Journal of Epilepsy, Sept. 2024, Vol. 10, No.5

AH B HAth () 45076 £ i , CDKL5-DEE f#4¢ 3%Z
P &, Demarest 25" BT HR K2 40 7 i
(Cortical visual impairment, CVI) HAET 75% 11
CDKL5-DEE &, AW 6L 3§47 VEP,
1 510U 28 Z2 Y RIS e 4 A D nT 8 2 A AR 5
o SCHRHRIE CVI Y i H (&1 ] B AL DX 1 A2
PR DR G B, 5 Sk F 1T B S A A7
i ™, AR VEEG SR A1 i 567 05 3k
HRERRL X R 2, 56% 5 H 5 o

WEA: SCHk 56 T CDKL5 78 3k R 5 R 0 ¢ &1
IR AE RAFAEAR—3, A HE NS S R IR
TR, AT B FK p.A178T Hl p.A178G Pl
B SR SRR, AHILZ R, p.Argl34*Fi
p.Arg550% KRR AL IUFEAS BN, Tkt
173 PR R 55 R U 2 ] () A GG o AU R BRAC A
SBOLH T A B U S 2k, 3 BB LY
4 AR R . T CDKL5 R X &850, Btk
CDKL5-DEE 5L A 528, DKM HRAIZ
MAAEE AR, ZARILATIZEIS

2% TR, CDKL5-DEE J& X # 4 fL, &k
Z UL, WG RRE S BB & B 5 5 B 25 e da T
KA. ESRHANBEYISADIWEIERA, i
SER R, Bl AR Rk ME R MR b, it &
TEWI R Z . MG ERE S 6 A LA StIE
Bl A 0 3 KT o SRl I s B BB AR S
CDKL5-DEE Ji Skl fL o 0L, ] 85 LI IR I 3

UE AR
IR A EE TR R

S 30k

1 Fuchs C, Trazzi S, Torricella R, et al. Loss of CDKL5 impairs
survival and dendritic growth of newborn neurons by altering
AKT/GSK-3p signaling. Neurobiol Dis, 2014, 70(100): 53-68.

2 Hector RD, Kalscheuer VM, Hennig F, et al. CDKL5 variants:
improving our understanding of a rare neurologic disorder. Neurol
Genet, 2017, 3(6): €200.

3 Yoko Takahashi, Parikh Sumit, Elia M, et al. CDKL5 gene-related
encephalopathy: pathophysiology, clinical presentation,
developmental prognosis, and treatment. ] Pediatr Epilepsy, 2018,
7:1-7.

4 Kalscheuer VM, Tao J, Donnelly A, et al. Disruption of the
serine/threonine kinase 9 gene causes severe X-linked infantile
spasms and mental retardation. Am ] Hum Genet, 2003, 72(6):
1401-1411.

5 Tao J, Van Esch H, Hagedorn-Greiwe M, et al. Mutations in the X-
linked cyclin-dependent kinaselike 5 (CDKL5/STK9) gene are
associated with severe neurodevelopmental retardation. Am ] Hum
Genet, 2004, 75: 1149-1154.


https://doi.org/10.1212/NXG.0000000000000200
https://doi.org/10.1212/NXG.0000000000000200
https://doi.org/10.1055/s-0038-1641161
https://doi.org/10.1086/375538
https://doi.org/10.1086/426460
https://doi.org/10.1086/426460
http://www.journalep.com

IR 24 7 202449 F 551045 56 510 «391.

i~ L L o | )

I ' ATNARNAZRARN VA it__.'::";:"s--':- o ns

LA )
MWVW'\M\/\'\JWVWV"W’VWW\[
My A A A U et i A Y ] \

) A

A A N ANAA

F RS AT A

g Ci e e T e e

&

) .'.}7;-7."]“;.-.-';.‘.-.5;-,-" S DL S e 00 B TS

AV A f'tw .w'"l' __ y
.&*@%{W S

AT
% "m‘f

Sunn i

3 EJLRREE
H, om, BEIR 1 UG B i )00 H - AR R AR

http://www.journalep.com


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

¢392 .

10

11

12

13

14

15

16

Weaving LS, Christodoulou J, Williamson SL, et al. Mutations of
CDKL5 cause a severe neurodevelopmental disorder with infantile
spasms and mental retardation. Am ] Hum Genet, 2004, 75: 1079-
1093.

Sameer M Zuberi, Elaine Wirrell, Elissa Yozawitz, et al. ILAE
classification and definition of epilepsy syndromes with onset in
neonates and infants: position statement by the ILAE Task Force
on Nosology and Definitions. Epilepsia, 2022, 63(4): 1349-1397.
Olson HE, Demarest ST, Pestana-Knight EM, et al. Cyclin-
dependent kinase-like 5 (CDKL5) deficiency disorder: clinical
review. Pediatr Neurol, 2019, 97: 18-25.

Cutri-French C, Armstrong D, Saby J, et al. Comparison of core
features in four developmental encephalopathies in the rett natural
history study. Ann Neurol, 2020, 88(2): 396-406.

Nicola Specchio, Marina Trivisano, Matteo Lenge, et al. CDKL5
deficiency disorder: progressive brain atrophy may be part of the
syndrome. Cerebral Cortex, 2023, 33: 9709-9717.

MEE S, BREVE , 0% , 5% . CDKLS5 5E B A5G & MR T ki
i PRAAE B B IR AS 0T, AR 2B, 2021, 54(4): 320-
328.

AE B, 32 %, BB AR, 5%, CDKLS ZEA4F 7 B Bl . v EAEIE
JURHRE, 2017, 12(6): 442-445.

Fehr S, Wong K, Chin R, et al. Seizure variables and their
relationship to genotype and functional abilities in the CDKL5
disorder. Neurology, 2016, 87: 2206-2213.

Demarest ST, Olson HE, Moss A, et al. CDKL5 deficiency disorder:
relationship between genotype, epilepsy, cortical visual
impairment, and development. Epilepsia, 2019, 60(6): 1733-1742.
Ronit M Pressler, Maria Roberta Cilio, Eli M. Mizrahi, ef al. The
ILAE classification of seizures and the epilepsies: modification for
seizures in the neonate. Position paper by the ILAE Task Force on
Neonatal Seizures. Epilepsia. 2021, 62: 615-628.

Zhao Y, Zhang X, Bao X, et al. Clinical features and gene
mutational spectrum of CDKL5-related diseases in a cohort of
Chinese patients. BMC Med Genet, 2014, 15: 24.

http://www.journalep.com

17

18

19

20

21

22

23

24

25

26

27

28

Journal of Epilepsy, Sept. 2024, Vol. 10, No.5

I8, BN, T2, %5, CDKL5 # M1 SE R & MR VG
I PR A L PRI . I PR LB, 2023, 41(4): 272-277.

EVEPE, B, BUBTAE, S B v R LA CDKL54E K]
FARRE R IR PRAFAE. AR BR324k, 2016, 33(3): 404-447.
XNEFFE, HIEAL, RmiSC, 4. CDKLS5 §tZ it B LI R EHE 5
AL SIHT AR 5 P 2 AR B2, 2023, 32(6): 330-334.
Klein KM, Yendle SC, Harvey AS, et al. A distinctive seizure type in
patients with CDKL5 mutations: hypermotor-tonic-spasms
sequence. Neurology, 2011, 76(16): 1436-1438.

Miiller A, Helbig I, Jansen C, et al. Retrospective evaluation of low
long-term efficacy of antiepileptic drugs and ketogenic diet in 39
patients with CDKL5 related epilepsy. Eur J Paediatr Neurol, 2016,
20(1): 147-151.

Hong W, Haviland I, Olson HE, et al. CDKLS5 deficiency disorder-
related epilepsy: a review of current and emerging treatment. CNS
Drugs, 2022, 36(6): 591-604.

XUIGEFHE, N PR FL 1812 (B3 200) . bt AR A= Hh R, 2017:
114, 116.

Bourel-Ponchel E, Gueden S, Hasaerts D, ef al. Normal EEG during
the neonatal period: maturational aspects from premature to full-
term newborns. Neurophysiologie Clinique/Clinical
Neurophysiology, 2021, 51(1): 61-88.

Brock D, Fidell A, Thomas J, et al. Cerebral visual impairment in
CDKLS5 deficiency disorder correlates with developmental
achievement. Journal of Child Neurology, 2021, 36(11): 974-980.
Good WYV, Jan JE, DeSa L, et al. Cortical visual impairment in
children. Surv Ophthalmol, 1994, 38: 351-364.

Michela Quintiliani, Daniela Ricci, Maria Petrianni, et al. Cortical
visual impairment in CDKL5 deficiency disorder. Neurology, 2021,
12: 805745.

MacKay CI, Wong K, Demarest ST, et al. Exploring genotype-
phenotype relationships in the CDKLS5 deficiency disorder using an
international dataset. Clinical Genetics, 2021, 99: 157-165.

Wk HI . 2024-07-31 &I H: 2024-08-10


https://doi.org/10.1086/426462
https://doi.org/10.1016/j.pediatrneurol.2019.02.015
https://doi.org/10.1002/ana.25797
https://doi.org/10.1093/cercor/bhad235
https://doi.org/10.3969/j.issn.1673-5501.2017.06.008
https://doi.org/10.3969/j.issn.1673-5501.2017.06.008
https://doi.org/10.1212/WNL.0000000000003352
https://doi.org/10.12372/jcp.2023.22e0953
https://doi.org/10.1212/WNL.0b013e3182166e58
https://doi.org/10.1016/j.ejpn.2015.09.001
https://doi.org/10.1007/s40263-022-00921-5
https://doi.org/10.1007/s40263-022-00921-5
https://doi.org/10.1016/j.neucli.2020.10.004
https://doi.org/10.1016/j.neucli.2020.10.004
https://doi.org/10.1177/08830738211019284
https://doi.org/10.1016/0039-6257(94)90073-6
https://doi.org/10.1111/cge.13862
http://www.journalep.com

IR 24 7 202449 F 551045 56 510 «393 .

3o TE 6 22 B R 0T A TR 1 Rid A 4 A 14 FEm
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HER, KL
SR MR S IR BB B 2MR (I3 100070)

[#HE] BH TR EMZHIEAR (Vagus nerve stimulation, VNS) 7EXMEAPERE IR (Magnetic resonance
imaging, MRI) (PR B # TP I 7R, PP B ERIG IR TUNE bR . A3k xdbat RIZBE B Jedb mt = A B B
2016 4F 1 H —2023 4F 9 A B 6 A~ H UL E VNS A7 MEVAPE MRI B PRGN 87 24 B9 8C8EE AT T [l B iy
W8, BRFHE VNS BITFRAT RN (R A VEAI308 /0 = 50% ) FITGI 20 20 (IR 22 VEAI 508 /0 <50% ) 11 3IF
M, 25T VNS RETIG IR FIT R0 C R, Fiit VNS ﬁ&ﬂlﬁ’ﬂ?‘*f%ﬁiﬂl' HEhr. &R LA 24 IR, OF
BIAEIE Hy (14.26£8.39) % o 37.5% (1 18 E TR ARSI FEAK 50% LA I, 28 VNS JAY7 5 S B IO A& AR i 5 A
#) 8.3% . AFIHNIH A AR ANE R S VNS ﬁiﬁzﬁ%*ﬁaé(ko.os) ZRFERHAS TR, BA K
YRS <100 YR Jr kb4 (BTSRRI VNS S50 57 T P 38 (P<0.05) o 4518 VNS J2IRY7XEVA 1 MRI [
PRI BB AR B, ARATARE A B VAT R AN o e Fe B R I P VNS S R AT e TR b . X2 K B
WG R BE A ZE SR BERITAL VNS 16 7 R IR T HE S %,

[SEHEIR] EEMRZlOR ; MEVA PN RESLAR I

Efficacy and predictive factors analysis of vagus nerve stimulation in patients with
refractory MRI-negative epilepsy

FAN Xiuliang, ZHANG Kai
Department of Neurosurgery, Beijing Tiantan Hospital, Capital Medical University, Beijing 100070, China
Corresponding author: ZHANG Kai, Email: zhangkai62035@sina.com

[ Abstract] Objective To investigate the efficacy of vagus nerve stimulation (VNS) in patients with refractory
magnetic resonance imaging (MRI)-negative epilepsy and to evaluate potential clinical predictors. Methods A
retrospective collection of efficacy data was conducted on 24 patients with intractable MRI-negative epilepsy treated with
VNS, who were followed up for more than six months, at Beijing Tiantan Hospital and Beijing Fengtai Hospital from
January 2016 to September 2023. Patients were divided into two subgroups based on their response to VNS: responders
(=50% reduction in seizure frequency) and non-responders (<50% reduction in seizure frequency). The relationship
between preoperative clinical data and VNS efficacy was further analyzed to identify potential predictors of VNS efficacy.
Results A total of 24 patients were included, with an average age of (14.26+8.39) years old. Seizure frequency was
reduced by more than 50% in 37.5% of patients, and 8.3% of patients achieved seizure-free after VNS treatment.
Preoperative seizure frequency and interictal epileptiform discharge type were significantly associated with VNS efficacy
(P<0.05). Multivariate regression analysis showed that a monthly seizure frequency of less than 100 and focal interictal
epileptiform discharges were independent predictors of VNS efficacy (P<0.05). Conclusion VNS is an effective
treatment for patients with refractory MRI-negative epilepsy. Lower monthly seizure frequency and focal interictal
epileptiform discharges are potential predictors of VNS efficacy. These findings provide important references for clinicians

in selecting and evaluating patients for VNS treatment.

[ Key words] Vagus nerve stimulation; Refractory epilepsy; Magnetic resonance imaging-negative
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XEiAPE MRI BP0 (MRI-negative refractory
epilepsy, MNRE ) & —F X} 5 B 245 Y0697 To R0
FHIEAY, T k= B R AR A e, (A HA2
FRTF A 4" E M2 (Vagus nerve
stimulation, VNS) ff o8 —FHiIGS 7 ik, HilE
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The preliminary analysis of clinical effect of vagus nerve stimulation in the treatment of
refractory epilepsy in children
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[ Abstract] Objective To investigate the efficacy of vagus nerve stimulation (VNS) in the treatment of refractory
epilepsy in children and the key factors affecting its efficacy. Methods The clinical data of 22 children with drug-resistant
epilepsy who received VNS treatment in the Second People's Hospital of Hunan Province from January 2016 to April 2023
were analyzed. The average seizure reduction rate, effective rate and McHugh grade were used to evaluate the efficacy of
VNS after at least 1 year follow-up. Patients with an attack reduction rate of =50% were defined as respondents, and
Mann-Witney U test and y’ test were used, respectively, to conduct univariate and multifactor Logistics regression analysis
with statistically significant indicators (P<0.05). Results Among the 22 patients, the average attack reduction rate was
12.66% at 1 month, 26.10% at 3 months, 37.47% at 6 months, 48.18% at 9 months and 54.38% at 12 months. The effective
rate was 5.00%, 9.00%, 36.00%, 50.00% and 68.00%, respectively. 12 months after operation, there were 3 cases of grade I,
12 cases of grade II, 7 cases of grade III, and 0 cases of grade V. Unifactorial and multivariate Logistic regression analysis
showed that the curative effect of epilepsy in children was related to the seizure type, among which the curative effect of
general seizure was better than that of focal seizure (OR=0.062, P=0.014), and the curative effect of myoclonic seizure and

tonic seizure was better than that of other types in general seizure. Conclusion The clinical effect of VNS in the
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treatment of refractory epilepsy in children is time cumulative, and the surgical effect of myoclonic seizures and tonic

seizures in general seizures is better.

[Key words] Vagus nerve stimulation; Children; Refractory epilepsy; Surgical treatment
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[BE]1 BHH WESHrHE T (Lacosamide, LCM) FINIAYT JLEE K5 /D AEXMETA PR 1078 A B
Nio FasE BT 2020 4F 1 H—2023 4F 3 A 767 M ERFR2EME 104 LE 7 Hoo s 2 N RHS IR BER T
T R 85 1], FHirh 53 50 5. % 35 4], 4E#R 0.5 ~ 15 %, 3 (6.90+3.61) %, it 0 IR LCM FRAINA f“ﬁ%ﬁﬂﬁ
5T, JEEATREYT, X LS LCM BT e ST A R . 5% #ad H BX R, i LCM G R4
12 A W ET, M LT EEER, 1897 3. 6. 12 A A SR R AEZRIH TR, 25 BA%0% 3 X (P<0.05), E/’ﬁ
HAIT 3. 6. 12 AR B LEIA SRS A 36.47%. 42.35% I 41.18%, ¥sHll LCM J&97 12 4 A JGJC & AR
BiF 22 B, FToRAEZRIL 25.88%; AR H LR HEZFYURIN Z1E2Y, BEBHE RN 3 Faiya i
P IRAN 54 1) (63.53%) | 72 37 PE3H 41 1] (48.24% ) FIEF U 24 1] (28.24%) . #5hn LCM 544 10 flHHBLA
R, HSkB S 0%, ARV AR 11.76%; A1 LCM Ji 12 D H R E R 63.5%, £ LCM
IINIEYT L B 75 /DA MEVA TR AE A SO GBI R AR, SR N R R .

(XA MEAYENR ; DB Bn; Jrak; Zatk

Clinical analysis of Lacosamine supplementation in the treatment of refractory epilepsy
in children and adolescents

LIN Haisheng, DAI jin, PENG Bingwei, ZHU Haixia, LI Xiaojing, WANG Xiuying, LI Jialing, SHI Kaili,

GAO Yuanyuan, CHEN Wenxiong

Department of Neurology, Guangzhou Women and Children’s Medical Center, Guangzhou Medical University, Guangzhou 510120, China
Corresponding author: CHEN Wenxiong, Email: gzchcwx@126.com

[ Abstract] Objective To observe and analyze the efficacy and adverse reactions of Lacosamide (LCM) in the
treatment of refractory epilepsy in children and adolescents. Methods A retrospective cohort study was conducted on 85
patients with refractory epilepsy, with 50 males and 35 females, aged 0.5 ~ 15 years with an average age of (6.90+3.61)
years, who were treated in the Department of Neurology of Guangzhou Women and Children’s Medical Center,
Guangzhou Medical University, from January 2020 to March 2023. A self-controlled study was conducted by oral LCM
add on treatment, and follow-up was performed to compare and observe the efficacy as well as the adverse reactions before
and after the use of LCM. Results By self-control, after 12 months of follow-up after addition of LCM treatment,
compared with baseline, the frequency of seizures decreased after 3, 6 and 12 months of treatment, the differences were
statistically significant (P<0.05), and the effective rate of analysis after 3, 6 and 12 months of addition of treatment were
36.47%, 42.35% and 41.18%, respectively. There were 22 cases without seizure after 12 months of LCM treatment, and the
seizure-free rate was 25.88%. Enrolled patients used a variety of antiseizure medications at baseline, and the three drugs
used by the most patients were sodium valproate in 54 cases (63.53%), levetiracetam in 41 cases (48.24%) and
oxcarbazepine in 24 cases (28.24%) respectively. After addition of LCM, a total of 10 cases experienced adverse reactions,
such as dizziness, headache, nausea, etc. The incidence of adverse reactions was 11.76%. The retention rate at 12 months
after adding LCM was 63.5%. Conclusions The addition of LCM in the treatment of refractory epilepsy in children and

adolescents can effectively improve the frequency of seizures, with fewer adverse reactions and higher retention rates.

[ Key words] Refractory epilepsy; Lacosamine; Add on; Efficacy; Safety
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5 21 (24.71) LGS 3(23.08)
6 2(2.35) WS 1(7.69)
7 1(1.18) TE: CSWS, a7 1 g 18 dplz Ik MRS J0 35 22 Bl ) 5 DS,
1 9(10.59) LEV, Z£ZH0PE3H; OXC, BARPYF; NZP, fi§pidt; TPM, §&
5 37 (43.53) WLBR; LTG, s =g; CZP, SAEPEME: LCM, BB
ASMs, PRI A AVEZ5H)
3 34 (40.00)
4 5(5.88) A R SRR 1o 18 YIS Wi I i 4F i
1094 |- L2 IR ASMSs (3.43+3.04) %, $#5% LCM RIS B B4R 08 R
VPA 54(63.53) (6.90+3.61) %, 1 Hit ~4 % 22 ] (25.88%) ,
LEV 41(48.24) >4 ~ 8 % 33 f4i] (38.82%) , >8 % 30 fi] (35.29%)
OXC 24(2824) AN LCM BT TR A AT SR X A 5 2 Fa 2 Fh LA
NZP 23 (27.06) I ASMs, Hidr 41 ] (48.24% ) i [t 2 ~ 3 Fh
. (2706 ASMs, 44 {5l (51.76% ) {# H1t 4 FLL I ASMs. A
G 5 Oo1s) égﬂ%%%&%%#&ﬁ% 1~4 ﬁlﬂ ASMs, k& 25 Md ]
RZ W) 3 M2 oy 2 N R EM 54 1] (63.53%)
czp 711059 2 L HLPGH 41 ) (48.24%) FIR 75T 24 f
LM Bkl il me/ (kg:d) | 2 (28.24%) . LCM ZEfHE (5.1422.41) mg/ (kgd) ,
LCM HEf551 it mg/ (kg-d) ] 5.1442.41 Hdr 1 A ~4 % LCM 4% (5.81+2.71)
<4 5.8142.71 mg/ (kg-d), >4 ~8 % LCM 455 & (5.50+2.46)
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mg/ (kg-d), >8 # LCM 4574 (4.27+1.88)
mg/ (kg-d) o ASUAFGEIR B AUE kb &V R
JL 35 i, 12 il B LAA 4 1h e & AR . 31 6l B3
B SRkt K Atk R AR 7 BRI A MRS RE 4
Je o MRAE I R & 1E S 70 K i i 1A B W00 25 A AiE
HIA 13 61 (West ZES1E 1 1. Lennox-Gastaut Z£&
fiE 3 1], Dravet ZEE1E 4 1] W51 ﬁﬂlﬁlﬁﬁf'%’iﬁﬂﬁ
ORHAFELL NS I 4 6], K PR AR MO 27 &
ﬁﬁﬁ%m@ﬁﬁlmx%%&kMxFﬁf
11 i, VNS ARG 4 6], 22 i 1 A9 1 ]
i B S SN RE 2 . K2 R R B AR 1 6L F G
Ml 1, EIAE iz sh & R A 27 #; FEEF
Ji B R DR RE S MR 10 91, 2 91 A e g A AR Bk
Ky BAfFHERIKE 10 6,

2.2 BJLEHMER LCM FRIIGKRT

WA LCM BT 3 A H Ja AR 50% L Y
L 31 B, WBIT A RCR N 36.47%; U LCM iR
J7 6 A Ja &R 50% LI EER L 36 1, 1697
MY R 42.35%; WA LCMIGYT 12 M HIE X
YEk > 50% LB HIL 35 B, JRITRIA R N
41.18%. TEVLE 1. 40 LCM &Y7 12 M H G584
TeRAERRGIA 22 4], 5824 H 5k 25.88%.

I~ XAG T RS S, '=8.796, P=0.032, i%
B A () B[] T 00 & A0 % 22 S 389 B i 2
SC, a2 P AR, A H TR, ﬁﬁ
3.6, 12 DU R VEMR A T, 25 B A%
TH#E L (P<0.05) , HEILEE 2. /T Es LCM 24
Py felt AT — e R B b B AR & AR, X4l
AL MEVA PRI 8 A — e RUR .

WS B E AR LCM IRYT S X 85 9] )L 2 Al
MEBEFT T B 124 AR . LCM AYSF- 2 4k
FIEN (5.14+2.41) mg/ (kg-d) . 1E 12 1 H N AYFE
Yirh, 27 Bl IR T LCMYAYT, 3.6, 12 AR
A5 B8 009K 75.3%. 70.6% . 63.5%. TEULI 2.

¥ 85 BB FHRINGIT R B AR WA, 4
1EA R (n=35) FIIGEAH (n=50) . &51 t Kol
oy K s, AR RS L R
mﬁ%ﬁﬁﬁ%@% HEAAIF S I 8 500 5 22 st

H] LR BC (0 ASMs B | 2R 0
%M&mMﬁ%ﬂﬁ$W#ﬁU%€%rﬁ%@
T G 25 5% (P>0.05) , FEILE 3,
23 AREA

R BHELEARRIRE 10 4, 5059 &k &
340, IR R MR BREIR AN R B
AR A 1, RN R RN RS 11.76%; IR

© 407 o

Fz2 BIT3.6.12 BBMEHEERET L

IR 7R LRIt X P
Lk 8.00 (2.00, 75.00) 8.796 0.032
31 A 4.00(0.50, 33.00) "

6™ 2.00 (0.00, 29.00) "

121 A 2.00 (0.00, 29.00) "

e oA 3L P<0.05

40
35
30
25
15
10

5

0

61~ A 121 A

FR (%)
8

1 FmEFE 3.6 .12 N BRERE

1.0
08 |
0.6
04

021

ol .
0 50

UHEIRTT B LR

100 150 200 250 300 350
fER s a]/d
2 BEFERLCMBITE RITARKNRBER

RS Mif 24 4 1], 430 k2 . R RREREE . B3
AFEALT S 16, AR RS 25% 4.71%, H
PR RSN 1 £ oA s e 4 4 B, (R
ok wm FEIRAE, HILLREF 2 ~ 3 i ASMs;
1M JC R W ) 7 6 ), HEILEREH 1~ 3 Fb
ASMs. TE#/> LCM IGY7 I, & W & 5 1)
AE . LA BT (RN, 40 85) Bl i TR SR I AR OE Y
Fil, WA BT B AN R, 2808 BN
FIVEY, SEATTIN 52, R EARRAL B, R 520
2y,

3 g

Eﬁ%ﬁﬁ%%ﬁﬁ%&%%ﬁ%%v?*&

R, Horp IO & VR 259 BB YT O
‘ﬁ]Rﬁﬁn+$%ﬁﬂﬁ RVGF- . FEmkmg . A2
ZRIPEIE | BB = WA ASMs, EATYA A 24— 5
BOLUIBIR & AER R B8 WD e R B — 2 ol
A@ﬁ%@/ﬁ%%ﬂmA%hEWNDAH@&
Cllf RILT 748 B MR 3 (2023 1B1THR) ) HE##
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®3 BERKETER (BEBIRABERESH) [n (%) ]

TitH T (n=50) AR (n=35) tIy1Z Py
P 1.166 0.28
S 23 (46.00) 12 (34.29)
5 27 (54.00) 23 (65.71)
HEABFTEFLCMH 25 4E 8% (4F) 0.039 0.981
<4 13 (26.00) 9(25.71)
4~8 19 (38.00) 14 (40.00)
>8 18 (36.00) 12 (34.29)
H YIS W AR () 3.141 0.208
<1 20 (40.00) 9(25.71)
1~4 14 (28.00) 16 (45.71)
>4 16 (32.00) 10 (28.57)
HEAWFFE I ARG 522 ] (4F) 2.257 0.324
<2 22 (44.00) 10 (28.57)
2~4 13 (26.00) 13 (37.14)
>4 15 (30.00) 12 (34.29)
WEA: ASMs B i 3.298 0.069
2~3 20 (40.00) 21(60.00)
=4 30 (60.00) 14 (40.00)
FELR I A ASMsEU 1.83 0.176
1~2 24 (48.00) 22 (62.86)
=3 26 (52.00) 13 (37.14)
1004 _ERYZ R HIY ASMs
VPA 31(26.50) 23(30.67) 0.123 0.726
LEV 24(20.51) 17 (22.67) 0.003 0.959
OXxC 17 (14.53) 7(9.33) 1.991 0.158
NZP 11 (9.40) 12 (16.00) 1.574 0.21
TPM 15(12.82) 8 (10.67) 0.532 0.466
LTG 12 (10.26) 6 (8.00) 0.58 0.446
CZP 7(5.98) 2(2.67) 0.746 0.388
LCM 455 i mg/ (kgd) ] 5.20+2.69 5.06+1.96 0.263 0.793
2 (=S 0.143 0.886
SRR 6 (12.00) 6(17.14)
Jrykk e 4 PR R AR 21 (42.00) 10 (28.57)
kbR AE 18 (36.00) 17 (48.57)
KB 5(10.00) 2(5.71)
A R AR 2.732 0.098
o 43 (86.00) 25(71.43)
2 7 (14.00) 10 (28.57)
FE DRGNS 5 0.068 0.794
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&5k3
i H JeAA (n=50) HRH (n=35) t1y1Z P{E
w 45 (90.00) 30(85.71)
= 5(10.00) 5(14.29)
Fiki R S S 1.008 0.315
i 42 (84.00) 32(91.43)
= 8(16.00) 3(8.57)

. VPA, NINER; LEV, ZEZHIVEH; OXC, HM-KVEFE; NZP, filvheE; TPM, FCitlE; LTG, his=m; CZP, &HVEE; LCM, fi¥%

VPIE; ASMs, PUWUR ZA1EZ5Y; * P<0.05

FTF Rkt b seak & 4 B b iy . B
G WL U i A 0 00 L o) 0 365 0815 B 8 0
B2 KT, V877 CRMP-2 AN R AES
5", EAMNC A M CHGE" BoRhr B VDR — ik
AR A LIRS AR, T L XS Y P 0 1 T
IAIT A RAFRIFRC . ARLUBILE I LCM J&
VAR SRR A 41.18%, TR RLH VD REAERETR P
TR 7 T ) S 2T R

AT 5 38 2o %o i RSN 9 23 B, A BN TR
B 22 LA PYIE AN R PP R AL R N AR
¥y 3 Fft ASMs, $R X 225 ) 7RG T METR PRI &
BRI )T R —E . A
PR A2 — TP GE T 1 ASMs, B HA ZE AT
TR ALE", AR AR HE R h y- 2 T RRIE L,
i y-28 %L T 2 (Gamma-aminobutyric acid, GABA)

RE e, R D4 B Pk 3 0 N-H1 3L -D- R A& & R (N-

methyl-D-aspartate, NMDA ) , BHWH [ 45 AN 25
TIEE, FHNTES S EIE S, 2 SRS AR
) ASMs, HAE S S il B0 1 2A, & —Fh
BRI ASMs, HEA RIFim 2 m" . B
SRR AN I TR, FR B A i T
TS A HR R /A B oo A o gty AR A A
JCId BE AT o LA R AR VS BE S 4R B 1L
S, 0 A TE IS B T L, DRSS A R BE
ML, A RIEYURRER", X =Ff ASMs 1y
L[ R s RV E AL AR, 1 EL 2 50m, Rk,
S MEVE PR 2 BRI AW i — 225, AR
MG LM, E LS REHM, Hdy
40% LAJRAY, 30% 3l i PR (25 P450 (Reil &
CYP2C19) 1R A BTG TE P 9 O-25 F AR 4 HE
H, (HTC R S s R T, BOIR 2 5 H oA
ASMs ZAMBEAEH", Fik, LCM #E/ERLE K
PR THT AR A, (H 5 Al ASMEs B FH 25 5 ™ A=
BALE

ARG XS B AT Ry ke AR L e A AE

JR kb A TR R AE MR B 2 kM2, BARARL
TR A SRS it R EBIE LR 2, 2k
A4 Lo R A" BF5T 41 BisETR
PERGN )L B 5 VIR YT e, R R IR ETG
YRR A5 4 TP E VA PR RO A VR 197 20 ]
(25 A Gt

A 20 BB AR AR A 2R Y R i e TR i v
13 BIFF SR 25 E o33, Horb 1000 West £545
ik, 1 #] FIRES Z£-&1F . 3 #] Lennox-Gastaut Z¢ &
fiE . 4 5] Dravet ZEAHE | 4 B RR P Mo 118 0k bk
MR+ 22 12 8 (Epileptic encephalopathy with
continuous spike and waves during slow wave sleep,
CSWS) . TEXSEBH L, 4 iy CSWS 4 3 filffi
M LCM JEyr Rt fE—1 KT LCM AR M s im
TBIT LR D AEXEIG PR Ry kPR W S 5 2
JRA (Status epilepticus, SE) KAEMIFM RS PELRAR
BT A s HAR iy ROR R B Y, a4k il
8 {7 CSWS 1y 6 {71 WL%% 6 > 1 Jm B v 5 i B 4
BOm /DRI 50%" . CSWS 11 ik Hi, PR AR s 7R 18 %
BEHR )2 ESES IRAS, LCM g e f 18 i o 1 12
SR, PRI A B i ) R LU B 8. AR
H) West ZE-51F . Lennox-Gastaut 255 fiFE & Dravet
LA TEXTER N LCM ST ROME, — B UF West Z565
IR 2 R AF AR 22 R AE, T Lennox-Gastaut
LR W A AR ALA 1 B AR AN MBS
Rk J1 & AEY, Dravet L84 HE— AT ILREZE AN
SRR AR, $7R LOM A X SELE A F I F 5 &
VESRAIAN 2R R A L ok B AR L A BRI | 2k gk
J1RAE . WURFZE RARSFROR A, LCM X FiRZR
B E R AT P85 AT B o348, L An Miskin
AN [E R ST T 4552 LCM IR INA ST 1Y L EEMETR
P A TP A, HA X 8 4] Lennox-Gastaut £5
BRI A RORIL 87.5%, AL RAF . W
TAA B RAF A 0HE 256 1E i 18w 2>, LCM
Xof— SO R () 0 2355 IE 197 R8T A e B 22 IR
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LCM A 84y Ayt 52 P, SCHRHRGE # LA B
PLALFE SRR L ShE L TR B PR Xt
Fr e 5, W R R I B, R R IR
oy BEREm ", HATHOR R LCM X R
PRETCRN, B T E N fE B AR A DA RN

AL LA BN SRt 28 (f 11.76%)
PIAS B S 0y 45224 4 461, 4300 o 3k 2 | R R R
LSRR, AR EZR 4.71%.
FEREAS LCMIRYT I, & MR A B Dhhg . A
Joz Koot H BRI A8 TR TE S I, I thBAE T ay™ &
ANRFHNIRE, ZH8RR RN RARM, m%
S SRR s MBI L BEAR R HE, JEAR T 52

T ELER IR AL B, R B 2 l%ﬁ%%mm
12 D H AR RWIRE] T 63.5%,

Zi LR, LCM X XETR PRI A BT AL,
A 45 Xof B BE R 255 AIE A CSWS Y7 2R
%~ﬁﬁ (A Bt I A2 P R e 4k, R MR
PR TR YT L —% 4 HA R #E
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Current research status on the mechanism of vagus nerve stimulation in the brain-gut
axis
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[ Abstract] Vagus nerve stimulation was first used in the treatment of refractory epilepsy and depression, and its
indications have expanded in recent years. The brain-gut axis is a bidirectional communication network pathway
connecting the gut to the brain, maintaining homeostatic balance of the gut microbiota and shaping brain function. The
vagus nerve plays an important role in brain-gut axis mechanisms in neurological disorders, which may be an important
rationale for vagus nerve stimulation in the treatment of related diseases. Recent studies have shown that vagus nerve
stimulation modulates the intestinal microenvironment and the intestinal microbiota, but the specific mechanisms of this
alteration need further investigation. Fecal transplants or oral probiotics combined with vagus nerve stimulation may
become an important therapeutic tool in the future, especially to improve the efficacy of vagus nerve stimulation for

epilepsy; the gut microbiota may also be a predictive target for the efficacy of vagus nerve stimulation for epilepsy.

[ Key words] Vagus nerve stimulation; Brain-gut axis; Epilepsy; Gut microbiota
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LML (Vagus nerve, VN) &Rl 2Bl 248 R
Ge i B RS 53, S - 0 DGR ZE Ly, R
P A A = (R0 A5 Y EEE TR, Y
CE L AN BT S MR B R ThEE". T VN
HAG ALY T e — 3k — ¥ 1 h (Hypothalamic-
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pituitary-adrenal axis, HPA) | Filf& i £ 4E[ IHA BEDT
K iE#: (Cholinergic anti-inflammatory pathway,
CAP) [N E BT RFFHE", X TiRIF — ML R4
PR AR 2 RPN HA —E T .

2 E P (Vagus nerve stimulation, VNS)
A] 3 A AE A Uk E A 22 i3 (implantable VNS,
iVNS) FdER A X285 2 H3 (non-invasive
VNS, nVNS) . 7E iVNS 1, ik & A 5 A A 5]
RPN B2 IR T, SRS ek
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P2 ] B A R S, A AR AR AR R R
T, BE N B A 2 EATAE A v, iR
i 1 28 0 245 5 B TR 2 AR L ™ . iVINS PR
12 38 T XA PR AHIARE 13597, B ATHGE
NEREAR WY K, W T AP S B . [
IiE | Bl ZR PG BRI (Alzheimer’s disease, AD) | A4
#5994 (Parkinson’s disease, PD) | i s . RAETE
W« 0> I3 3 0y . METE P Al Sk IR AN B PE S L M
6 PR JECRE FIE e IR R TR T . AR R A E
o 22 SR e — ol 28 B JR ) Ao R P 2R 1 TE A2
MR B K E M 2 3 (transcutaneous VNS,
tVNS) , ARSI AN R AT 43 28 B2 Bk 5 i
22 Il (transcutaneous auricular VNS, taVNS) Hl
25 K7 30 ok E P 22 B ) 3 (transcutaneous cervical
VNS, tcVNS) "o 7324 R 1k 5T, tVNS 424
I L 22k R AF, AT LAO/D iVNS FTE R e |
ST M L 7 TR 5 FT I PRI AR R R
A7 tVNS H FT R R TR . PD. AR
AD. W 5 AR B9RYT . tVNS HliVNS Pl
FARAE N R ELA AR 4 38 %, (EAT 55 X tVNS
MIFRAL . ZE0 . AT ARG 7 B IR A Y BIFSE

B T GEr ra i, B 2 RO IR R
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3 2 IR VN s B R R SRS S i 4
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TENEAE B CAP, MATTRH L T /)N BRASE AR A g Stk
P75 A0 SR AR A R M O Il 22 GRS
TR VN) AT DL A o /N B R BR D Sk
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Application and progress of wearable devices in epilepsy monitoring, prediction, and
treatment
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[ Abstract] Epilepsy is a complex and widespread neurological disorder that has become a global public health
issue. In recent years, significant progress has been made in the use of wearable devices for seizure monitoring, prediction,
and treatment. This paper reviewed the applications of invasive and non-invasive wearable devices in seizure monitoring,

such as subcutaneous EEG, ear-EEG, and multimodal sensors, highlighting their advantages in improving the accuracy of

seizure recording. It also discussed the latest advances in the prediction and treatment of seizure using wearable devices.

[ Key words] Epilepsy; Wearables; Seizure detection; Seizure prediction; Treatment
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Research progress on the quality of life of patients with symptomatic epilepsy
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[ Abstract] Epilepsy is one of the most common neurological diseases, and symptomatic epilepsy patients are the
main group of epilepsy patients, and their etiologies mainly include structural, infectious, metabolic and autoimmune, and
the seizures caused by each etiology may have different degrees of impact on the quality of life of patients. The purpose of
this article is to review the research on the quality of life of patients with symptomatic epilepsy caused by structural and
infectious etiologies, including cerebrovascular diseases, neurodegenerative diseases, brain tumors, traumatic brain

injuries and neurocysticercosis, in order to help clinicians understand the quality of life of patients with symptomatic

epilepsy and benefit patients in clinical practice.
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QOL & AR N F AL ANBRICR | s
F LU RG4S PR R e A BROIR A | AR T i
IS AR B —Fh ORI SZ ™ AR AR G A T T
(Health related quality of Life, hr-QOL) &3 T
20 22 90 AR HIHE P E, N )z BB A B
PERE 1Y 3222t B T A 20 228 A7 o i T
(World health organization quality of life
assessment, WHOQOL-100) #1525 7] % (the
MOS 36-item short-form health survey, SF-36) ", Tfi
AR B A 2 v A e R O AR
Jt P B % (Quality of life in epilepsy
questionnaire, QOLIE-31-P) , Hr S it HA7 [ 4
15 BRI
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2 ZiiEwE

ey ol e ESPRE Ry EA A L Sl VBRI REAY raB o
R R U AR R AT RIS, T DU R AR
Y, GRS e M RS | I BRSP4,
AR B PERY, W R BT | 45T VERE AL AE
S, LU BGR L H UL 25 R P BT S0 B
B AT B R
2.1 FRINE &SR

G LA (A 5 i 4 ) A Sk 2 A
WG KA B B DLRIR AL, AT % BOB 2 WU
194 30% ~ 509, A ERKAEHT 2 J LU th 8L T 550
KAEMFR A 2 v J5 35K (Post-stroke epilepsy,
PSE) , ‘B2 T A i X et 3 7™ F sk 2 | i 4804 G
HARIRAR L L5 B 2 3 P A A5 A A el I 2 A=
TIGERAEO . PSE £ 8 F LA A1
Fijm , BARF I AR B T B L AN D RE VSR Al
HRAG S I ) & 2B SR TR R AR A s ™
MER TN Ao, WAZ IR L
A, JF H— o LR 2 B PSE. —I0
WAL A L QOL MWFFE & B, 7E-F-14 16 4R FH
Vil ], 98 A< g8 L 49 B WUW A AE, H
HiA5 19 B4k & PSE (38%) , 27 il /A i 1
R AR o TEVPAL AR 8 LAY QOL 1, 5 i
FRECE NG, WML R T 35 22 5, 47
RS T P AR LAS AHEZE, DU AN P 8L
) QOL PFJr B FREAK, JUHZ G IFINANT Fhy &
s HS A AR AR LA L, B A 1
o R T Y SR E A ST PR B v, PRDHORR 4R AN ]
R BRI QOL iy —AMER I E™ . BT %
RN S IR LER AL, B AT TP A e
AP AR R, B T 4 PSE &K
QOL B, W H AR g — A 2 SCRY I PRAJF
FEITI0]

HET 2590367 5% PSE B EZLRYT ik, e
RIS ZECRE A BB URRE N, (BB S
257 . PSE B ] LLS2 i fdt FH N R K 5 P 5
=R QOL, WHFEIE W HACR BT, 2
i, ZIRE HIZG REAE FEAR LG 20 Y 7 i B ik
£ H B1 (High mobility group protein, HMGB-1) .
4 JB & H I 9 (Matrix metalloprotein, MMP-
9) . FA4iMfi/+Z= 6 (Interleukin-6, 1L-6) [IFEiL",
B TR LT 25 B Al b SR T R A 2 G R
(repeated Transcranial Magnetic Stimulation, rTMS)

77, EREIEHEM 2 BTG Shl e, B 5 32 B il
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AL, ) SR I R P AT S AR R hn b el ik
W2 shiE, Hd 0.5 Hz yTMS JrRCE i 8
WAL, FEP B T AR A LRGP BT P i, 1] A8
TR BOTE R HEE F AR e R
Ko, a3V 2y, KEEE B N 4Rk, o
TTRFE R PEET S, PR O LIRS S AT DA el L
K23 e M QOL, (EAF7E I IRy #E TAE )
| 5< A

2.2 HEZIRITHERR

AP E AR ZR A TH$49% (Neurodegenera-
tive diseases, NDDS) i) — 15 Jf-iF ik e #1521 TA
Al JURPE UL NDDS GnBe] /R v R A1 HAh 2 Y
FIBIR . A4 AR . FE IRZEAE . Dok 28 FdE AT
PE WU ZEPE TG0 22 0 A W00, [R) N B 7 DR i)
U, NEFFar B, B AN ] EE G bl ) AN
SRS 1 A S, T SR 2 2 AR AG . A
XN % NDDS 45 I8 2 2 1A 2 QOL #FFEAR
=, RS KM BE AT — e BRI
fE B g 1M JC 1k 25 5 F 90 3 AW R TiC 65 B2 = B0 AL
PRIXE LA B X 22 4F (83 I SQTE FEE R A G . X
ARG BE DA R 2, 2022 4F —JRUBFST AT %)
BAMARIT LW ILE (Children with
neurodegenerative conditions, CNDC) fJ QOL FIJiE
RAHFIEAE LTI & T NDDS JLEE i AE R FFAE [R]
4% (the Symptom profile for children with
neurodegnerative condition, SProND) , fl#F& | i
R PHEAT R BB RNE Bl R RN A I DL S CH A
H ¥ W68 5 KL 14 NP, Jfk L2 AR TS B
7 [A] 45 (Pediatric quality of life, PedsQL) iz 4k &
PRSEAR 1 FE N6 )L EE#AR hr-QOL BYSZ N, BFFE4E 5
T 36 Wilph 2B AT P Y R LA X X RZH L
B, 45 R WoR HUBR AN EIR T, 36 Bl A
13 B , 233 5 X0 B 7 Yk 20 P B
FPE-B4t 25 B RS 73 T 1 35 25 7, B45 G HHA
FEARET, BE6A7 08 207 WRE R £, H PedsQL
W22, B) QOL 2z, [HIJE & ht b &4
NDDS (&35 H & — & W A AR e R AE N A
2 QOL MY T H IR (A5 I R S B TAE# i —2F
WEMN.

H 1if 1 T 5% 3R W Fh T & VE25%) (Anti-
seizure medications, ASMs) BT | it 28 5 45 H:
fltif 7 77 X% NDDS [ # #9 QOL A 4. {H ASMs
o B K 22 B BT IR o e R 8 A T AR 1 52 A
FOIAT, (AT YA BEAE R . 2580 F XA AT
AR R &g, i AR A 22y 5
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INNRE ST B sl R KURS: T e A G, TR AE IR IR
I 5 R 2 G AR S K2 (Minimum mental state
examination, MMSE) #F-43 F FE A 4, nlRES:
Xt EE 1 QOL ANH™,
2.3 fuphyE

Jif 983 AH X PE B (Tumor-related epilepsy,
TRE ) 2 AR JIT J8 R0 Ji e M b e 7% 1 il o 9 1) 9 ¢
SiE, T ELAEA 2 A e ) 2 EEREIR . AR [ BRbo
JRIK TR S, TRE 205 R MR 25 5 AE, 5
JHR IR YA T RN TS AR OG, JiRd S SR IG, TRE 19 &
AR 25% ~ 60% [N R SR TR T 4
KA, 20% ~ 40% 114 figi [g 28 28 LU & AR
T RRER, R s QOL 25 EEFH",
55 O 1) Fiki A B8 A L, O R AR 2 L R
M NG EEAE I | AR T R RIS LA K H AR T 115 5l
il BT NGUE 69 < BN =R (B TR S T
PR A 0I5 ) S5 5 S G 3 B RN Bl A A
RESI" o IR MR T i P 8 3 K QOL
SR R 22—, RAESUR E R QOL %
sz S R,

T R PR B 45 G A A Flfe/IME ASMs AN
R S0 Z [A]BUS-F #7241 TRE 4% QOL 1y %L
A" BRTERFIE R, SE—1% ASMs 52211
HIYJREFT QOL AHE, M5 A% ASMs X[ A1) fig
AN RS2 /N> 35 =A% ASMs Mk 71225 Xof i
Ji 988 AH O 48076 (Brain tumor-related epilepsy,
BTRE) ¥ ) QOL LI PF4r¥A Uk aH ™ fi
UL INIGYT X BTRE S35 A% 45 F1 QOL JE
R, A DU QOL fRisRa "™, (A% Vb
HZGIRYT X BTRE 44 1Y QOL sZ il ag it — it
FE e VAR o BTRE S5 19 QOL™, Z&
Z PP 2GR 7 X BTRE (3% 9 QOL A B AR
M HZ2H", BV 525 6 TS H QOL
ASAY AN S 25 2P HE AR S G S (I R
PR, mk =z s itss, B ReEs = hiss =
WX} BTRE % QOL MWF5E . M2, MU /2 i i
B QOL M F 2R, BEE AR,
FBUE RN BB J 5 T 2 QOL 1Y PR 2R 119 O 1 14 T 34
hn, Bl TAERE ST R4, B MAEA, X
F AT RE S 32 B0 (4 A AEAT A RIS AU (4 520, 176
FHRE A BEA ROEIT 7 R R X 8=, B DAXT
T BTRE f## QOL K HZmi R A S 2 AE A
WA, AT DALAGRARESD B X PEIR T IR R
24 F5MH

493 )5 WK (Post-traumatic epilepsy, PTE) f&
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B3R 45475 (Traumatic brain injury, TBI) J§ &
D — J& e A ) — R el 22 AR Ao A AR, Hon]
REJE a5 209 IRV 500 S8 & A AR R N, TR
TBI AR & %00 4% ~ 509%™, AT REZ2 4 TBI
BB QOL F= A T HI A, I R] REIE W H R 4L
RV, XM RTRES PTE & M p9 K2
RESS ARG, JLHR AT RERE RS PTE Al N
BF RN RERE R, LACIZ . 25 R S5 0 i T RE
T RER EZERI, IFE D I IMAREE AR
TBI {2 A7 TR 2 BN R A DA 0 L0 BB
o B e 5 23 X0 A 1A B SE AR IS AT QOL 77 A R
W, T PTE %I TBI AR I M — 0 kAT
&7, FENE R A O AL S T R S — 2D
PR3 58 5 B IE AT A5 2R, XM RS QOL 7~
AL WA — AR AT R ST
R, SOURA RS TBI I AREARE, PTE & 1Y
ERPLREA S hr-QOL 2™, T Md PTE &
QOL Y T2 N R ALHH AL . IR IBT TR | 9
TR S AR ASEERQI O3B, X LEAR A (5 T
IEIiSPS i

LA i JCEE X PTE (40 5000 5050 18 i A
J7, SR WE LA AR T VR T R U s A
IRTT I REIE, BUSBUIR G T 1560 A2 W 15 B S 5T

(Epilepsy bioinformatics study for antiepileptogenic
therapy, EpiBioS4Rx) HuL 44 T 55 — Il KT 2
HUB B A, AT — D RGP 6 kT 136
77, [R) I AT AR R A W s 75 48 T A T 3
DA AR R i RIS o 3k 2655 g sl ] LR 1
FHFIT IR, LABGE A2 PTE 5200 10 4 1) QOL™ .

3 RFitmE

JRGL s R AR O R A B A T e R
YL, PR A DI AR, B R T R RN 53
T o UL R AR 2 R G STz IR T
TR VIR A AR A B, b AR LAY
PGSR T G 2 RN 2 A U™ Y B
FFHR I AR R TS 2SR N 4, TSR
SRR | I RS AT QOL.

3.1 fREMERK

i 1 A A% s 1 M il 4% 5 0 - QOL 43
B AR SCAT TR0 o A RS TS 4RI 1 % T8
Al P o 7 P i A AU 1 AR L FH PRl 3 5
WA R PGFIRYT AT B RAFIIR RS AL, RERS 0
FHTHEILAY HF QOL, FHRJFBHER &R, &
P ZE R (Vagus nerve stimulation, VNS) J77% 1]
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LA Fili 98 J X I 1 0 R Y AR A R e
QOL R HE B, M5 AN NIX AT HES VNS iR
I XoF O I R R AT I 1 B B SRR A 3 5™
3.2 FHEHRSE

A AE AR b 5 R AR A R AH G
P4 32 2 A 9 5 G 42 H s (Neurocysticercosis,
NCC) ™, Wiy A UL A H4k & 550 H % QOL Ay
7%, NCC W £ . NCC 2M 24 R4l e i e
G W | RS R, R R O S I PR R 2 Sk
I L A IR AR, 29 30% FRRE R 1 T I
KT NCC, 50 £ 3 S H G e 1 51 i r 1 | 2
b, S5 EhFBAFE SRR NCC IrSuE R MR
A8 5 At i R S0 A AR R A
YIREREAR AT QOL FRE™. HATM AT NCC ¥
) WP 2[R 2% WT fig 5 B00A 0 B A, HA A 5 3R B
NCC BH MR QOL W53 F % 5 PRI & AE 1
UCECRAR SRR OCHE, SRR AR | PO & 1F
259, T A PR | 52 B IX B0 SO
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W, [RIABEE VAL T Bar AR S YRGBT I Ak
755 KUK, & BE AT LA D B R AR, 1
YE R B3 BRI 72, xR 240 NCC &
H, —4k ASMs HLZGiR T R R & AR bR E T
P, R I VG SR ZE £ A 0 H AT A SR T2 WY
NCC BHMBAEIT 2459, H-RSPFAfFER
A EIVER™ . NCC B3 B i BT 6 97 s 1]
HATEEA il SE BT FS IR ™, (815 25 i Bl Wi 4E
SETCIR R AERY, 750255 B 2 4™

4 INESRE

AR FEX P FEIA, TR T ZOEIR
PR B3 1 QOL WFFE ot FEHEA T ik, Hirp 247
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ASMs 67, ST BY AR 2R RATIR T | O BRAIAE 23 5
FFAF, TR AT I G = T PR AR 28 L 2 A
IR BREAR VIR 4 B QOL 5. B4k, Bl &
H X QOL M PN 2 S LAY AR T, &3S AN [R] o [
5 R AT e o A 7] 6 9 A LA R R AT ROk
A e B A B4 S0 BT BIE 0T T T R Uil ) £
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Research progress on treatment and nursing of epilepsy patients with intellectual
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[ Abstract] To improve nursing interventions for patients with epilepsy and intellectual impairment. Epilepsy, as
one of the common chronic neurological diseases, often coexists with intellectual impairment. This article reviews the
treatment methods and related nursing measures for epilepsy patients with intellectual impairment, and proposes the
application of comprehensive nursing concepts in clinical practice. The nursing of patients with epilepsy and intellectual
impairment faces multiple challenges. Nursing activities provide personalized care needs, emphasize patient education,
simplify medication treatment plans, and promote collaborative relationships between patients, nursing staff, and

healthcare providers. Through evidence-based intervention, interdisciplinary collaboration, and innovative nursing

models, nursing plays a crucial role in improving patient treatment outcomes and enhancing their quality of life.

[ Key words] Epilepsy; Intellectual impairment; Nurse
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Research progress of translocator protein 18kDa in neuroinflammation induced by
epilepsy
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[ Abstract] Currently, approximately one-third of epilepsy patients exhibit resistance to anti-seizure medications
(Anti-seizure medications, ASMs), which can only alleviate symptoms, but cannot completely cure the condition.
Consequently, the development of new ASMs from an understanding of epilepsy pathogenesis has emerged as an urgent
social issue. The role of neuroinflammation in various neurological diseases has garnered significant attention as a popular
research topic both domestically and internationally. Numerous studies have corroborated the involvement of
neuroinflammation in the onset and progression of epilepsy. The biological target, Translocator protein 18 kDa (TSPO), is
considered as a marker of neuroinflammation and is intricately involved in the entire neuroinflammatory response.
Investigating the function of TSPO in epilepsy neuroinflammation can potentially uncover new treatment targets. At
present, the exact mechanism of TSPO in epilepsy neuroinflammation remains unclear, thus necessitating a
comprehensive summary and overview. This article reviewed the advancements made in TSPO research within the realm
of neuroinflammation and its role in epileptic neuroinflammation, aiming to contribute novel insights for the

identification of related targets and pathways for epilepsy treatment.

[ Key words] Epilepsy; Translocator protein 18kDa; Neuroinflammation; Gliocyte
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Study on the application of family-school-hospital in the continuous care of children
with epilepsy
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[ Abstract] Objective To explore the effect of family-school-hospital application in continuous nursing care for
children with epilepsy. Methods 120 children with epilepsy admitted to Children's Hospital Affiliated to Jiangnan
University from January 2021 to October 2022 were randomly divided into two groups, each with 60 cases. The control
group received routine care, while the experimental group received family-school-hospital continuous care. Compare the
awareness of epilepsy knowledge, disease control effectiveness, medication compliance, negative emotions, physical and
mental status, and quality of life before and after nursing between the families of two groups of children with epilepsy.
Results After 2 months of nursing care, the scores of family members' knowledge of epilepsy in the experimental group
were higher than the control group (P<0.05). The effect of disease control in the experimental group was better the control
group (P<0.05). The drug compliance of the experimental group was higher than the control group (P<0.05). The quality
of life score in the intervention group was higher than the control group (P<0.05). Conclusion The application of family-
school-hospital in the continuous care of children with epilepsy can improve their family members' awareness of epilepsy
knowledge, effectively control the disease, improve medication compliance, improve negative emotions and physical and

mental conditions, and thus improve the quality of life of children.
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BAFEESE, 12 5 LU T R A AHOR 25.0%, 12 %
DL EAERS A E 53.7% . [ IN—IRIFSE B2k
RIGER, AR PER S el #4344, PER R
KRN FEALFERS PR SR REAER RS R 3,
FERG AN Ry, IS R RCRE 175 JR B A i ki
UL, 235 4.5% F110.4%; FEARRS AR B FH40 0,
BRI | B IR AN L /X i B R H L, 43 )
28.4%. 19.4% #16.0%"", LCM [AFESE—FA %1
WINAYTY, —HA 60 7] 4 ~ 17 2/ Jay k4 i £
JLIRFE S, LCM I INTRYT UL A 22 2R IR
BHITEY 50% 23N 40.0%, 75% NN 28.3%,
SERENTE =4 S EE LR LCM R INGYT A
R ARG & ESTRY . 4 LCM By T LK
TR A8 A7 U SR A RO 5T S on
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LCM iR il 350 B i ik il 7] £ 0o 2L oA R A7
B2 AR 2™ LCM e ULAIAS B N
PGB IR Y (33.3%) | FEHE (26.7%) | k&
(25.0%) KXt (21.7%) , K& BLEA I IR R LI
DRSS EA" . X ETT S T e, A
Meta 53 B4 5 o 7n R # h PER 4mg/d HUiH &
ViR R AT LCM 400mg/d, %341 LCM Tif 521 5
7' PER FIl LCM BEA T IR TT M SEBF 78 5520,
H T2 A ZE4GE, A 408 0o AE A B GL AH DG
TR 25 A AE P P B A IS IR T R B R AP 3R
FrRCR™

ARWFFER BT <12 %, 78 PER RIS
PUL A, W R AN RV R, Az RAF, RN
1697 6 MHRURATEM, LCM B4 PER IRINGYT
Je I R AR o BREIR T B R LR 2 R
I, PUBGIRIT K2 097, KRR H AR
N XFH LCM BX& PER JAYT R I H B 4558,
SRR, [ AR L LU B R, AT AN
P P10 e RS A0 A /D B e, A i e X B
8, IR 5 G H T B SR, R LR
AR PR , LCM B PER W AIIIA YT A RL
PRTT R Z —, H 5 E YR E /N, H
HATFEAS /N, JREEF TR 2 ity | KEEA K b
Pitl5t, #E—3Fh LCM #il PRE BEE TR INGYFIT
RUSA I 521

MR A EE ORI
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DPAGTI £ T B AR 5t KM HE R L REFS

—IF R E >

ML, IR, ARG, HEE

FRA RN I LI R BE 2 B AR g JLEEBEBE M2 ARE (RN 350014)

[RSIm] MAEALRRERT s JEN; S0 s JLsK IR

Je R VEBEFHAL Z L (Congenital disorders of
glycosylation , CDG) & —41 f1 £ 11 BT Fl g b Ak
BREET A IR, 9 1 160 ZFPERY, 5 103
ARAR YRR A SC" Y, TERSEGAE T, £ Wi
M2 N- £, k7 % 0 e - 1- W 2 4% #% i (Dolichylphos-
phate N-acetylglucosamine phosphotransferase 1,
DPAGT1) BE[A Y28 5255 AR G Y e KA LA
5% (DPAGT1-CDG) . % AL RGL 57 N HF
fiE, ELIHHE IS SR A L B0 A AT | BT R TR AT
PO JEE A, AR L B D68 S i 06 1M B i
o REWIPRALORERAL mE | FLk N
FIHE T RRIE  SCREHE — ) 4 A )L s B
2023 4 11 A 6 H ABtiffr#) DPAGT1-CDG & JL
AR RS R, JF SCRRAZ 2T, LASRE R X 32 A i AR
W AR TRBEE I 51 234t (2023ETKLR11006)
L)L NS R 2

mEER B &, 5 Al 23 R, B R
SR 12 K7 T 2023 4F 11 H 2hd s JLERE R
MANRHRE . BILABERT 12 KICH W75 A B
g AhtE, BARERI N Sk PR sk, i &
VE, BHKIE8~9 T, R4k 1 ~ 2 min AATEEMR, 28
f e e R, BRKAE 8 ~ 9 i, MY, Jk
WOETE, JCR/MEREE, it —2Bia kI .
HAC LK, RERh KA, Bah. iR —H. BILR
FORESS 2 1655 2 9, R ARIE W, HAERE
2800 g, N AERMBAEE R L. HATM A2
ko ACRRERE, FEUTRISHC, AHAH 18 %7, ifd. Bk
ERILAER R FBRZ, ERAR, NI, HATA
REfRk, SFRZYI2E, KO IPFRIER,, BTt 4 A
% 3 RIRIE, P “me” 5 E “HEAEMR . FEK

DOI: 10.7507/2096-0247.202406002
HETFH: BAELIILEERRAZAF B ES (JLE YCXY202401)
BEEH: #& M, Email: huchunhuil989@126.com
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w7 T B LR EAE P B (Pediatric
intensive care unit, PICU) J&J7, 16J7 £ T /&4
B VIR AR B AR PSR SR, S AP S
B, SR TR R 2k O RSCE LT I REk . 1
IWABEARRE R A . PRI AR, M pi 22, RIFIRE,
WHELE, BRAR, AEMERA, M=, TR
WiH R, B RS TERE 22 B AR, IR3KOK P2
B, ELEEXER GHRAL, BRI, TR
g, WA TR, B, PUCTEAN AL, W AR B
XU AH, 8] B AV iR IHESY, IR
SEE, DU H RIS, ST, WL
M2, MUK IR o BRI, RRERC S AT 5l . A
AR BAE, G ERAE R . A BEiAs . IH A,
FWCERL Al 555% . W) B A1) R E0EH .
MAEfeE s . WRBREILE B 149 U/L, K14
RAIRAFL AN 81 U/L, Btk . KA H BN
S B UL, e A (B 1), JE Sk ER
=, W E R 3 R R AR AR (BT 1b) o 3k
PR RE LR LA 3.0 T2 74 B 7 LA 250 350 Mg 71
] BB 3 T . 2 W LI PR 2R LR B AR, ABE S
THOMLES . 22 2 V6 E O IRPUER G YT, HLE
I e hBe . IR T A dh g LRI 7, e e 45
Rk DPAGTI H 524578 % . DPAGTI c.764G>T:
p.Cys255Phe 24548 5, AR ok FBESE, AR MEFE
#l; DPAGTIc.315C>G: p.llel05Met 245785, N
BRARSE, AR R AR (K 2) 5 R4 ACMG
TR MRk | FER 280 SLHE DRE . L FE AR
PR S50 5L R AR S PPAR SOk, % ok AT BEEUR
PEAR S, 256 RILANTCT) o & 1E . KR IREE.
WP DR 4 JF DI BE R 0 A5 3R 0, A2 W R
DPAGTI HE[H 78 S5 A0 G S RAERE AL A5 . 1 BE
J5 1A 2R N 112kEEL, KihiE. 1
S LT IR A UL B (8 24035, %5 & DPAGTI %A
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P 24 78 20244F9 A 51085 55530

{505 +10 W 0 0P #1,8 GAL %)

1 BJLRERE

* 455

a. MENRI R RESRH, J5 SRR b, il e S B i A e 2R e A

NCBI GRCh37 reference:

AGCAAAGT A ACAGAAGGTATC
Sanger sequence:

AGCAAAGT AAAAGAAGGTATC

JeiEE
NCBI GRCh37 reference:
AGCAAAGT AACA G AAGGTATC
Sanger sequence:
AGCAAAGT AAAAGAAGGTATC
SEUEH Z B
NCBI GRCh37 reference:
AGCAAAGT AACAGAAGGTATC
Sanger sequence:
AGCAAAGT AACAGAAGGTATC
SEUEEZ AL

E 2 DPAGTIE
Sk ABEE, AR NI

DPAGTI1c.764G>T: p.Cys255Phe Ze 78 5, 48

REY O A T

aRAE

NCBI GRCh37 reference:
TCATGCA GCAGATGGCAAG GA

Sanger sequence:
TCATGCA GCAGATGGCAAG GA

NCBI GRCh37 reference:
TCATGCAGCAGATGG CAAGGA

Sanger sequence:
TCATGCAGCAGATGG CAAGGA

NCBI GRCh37 reference:
TCATGCAGCAGATGGCAAGGA

Sanger sequence:
TCATGCAGCAGATGGCAAGGA

=
DPAGTI1c315C>G: pllel05Met Z2 &85, A LR, &
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708 S5 R G 5 R M W R A B A 0 23 BB L 11 ARV L S8
(o B 8, 8 TR LG T O B T R, T
5mg/ (kg-d) , 4 ™ H JaBEI2 B ILITC SR ATk
A, ARIAHE

MEES AL SeRMEREEAL . DPAGTI,
DPAGT1-CDG. Congenital disorders of glycosylation”
WA A K ZE PubMed., HE TN . J7 7 BE 24 ) 4
B GRS 2024 4F 5 H) , R RTE &M
AR FPSCCHR 0 L B3R 13 FR 3 32 4] DPAGT1-CDG
BIL™, S5AAd 161, 3t 33 i) DPAGT1-CDG
JLRIE R R T S

33 BB ILH 6 B LA BE SRR 2505, 14 Bil4E
5 B HIFET:, 4G 2 BIE NIE TR 1 B G L.
AU AR B AT o B i 3R B, AR v | LK
NEBE AN, Z2XRWESHE . BRENET R
L, YIIBIAFRE N K ERESIEFT KEFR
B IMET . 33 BIERJLHA 24 11 BILEK S %
T, LB s 20 B BLE F IR S
17 191 s B  S  (L 4 8 1] 11 P e L S HIR 7
AL CHEIE LA B0 M B AR AR
PELFLRZER) 5 8 B BN & 1E, Hob o3 6k
G PMEIE PN, IR AR W R VRS AL 8 At
PRI i R B e B TR s 6 B IR OC T 2R 4,
36 PG W (56 2 FIEE 3 BEBE AW AE) .
55 SCHRISL, AR L H BN & 1 L LK ) B A
LR G BT SR L. 33 BRI 14 BilEE 5 %
RUAET, A4 2 B N AET-F L B iR L, W
AL TR s o B OET SCHR R 8 AR I R R W
DPAGTI1-CDG 4, &K A [F—IF i R K Y
2 BIRLAE N, 4390002 32, 34 %, 3% 2 (st 3 th AR
B, BRI AN IR R To S o 2 2 R
fE 1.5 ~ 2 Z B R3S, 1.5 % B F 68 i, X
2 B FRBSAIR T, A4 v B W A . UL
SRR L BEEAT AR, A2 iR
N AR RS, B c.85A>T (p.129F) Al
c.503T>C (p.L168P) ", Y3 2 BilliG JLE NAET,
Rl — MR A, S35 T AR 27, 31 R BURL
BINSET, NG R R/ N IE | 2 ORI |
B, ENKI DPAGTI & &4 A5 AR .
c.324G>A: p.Met108lle it f& H AL 3%E; c.122T>C:
p.Leud1Pro it f& A #E3E"". 33 il DPAGT1 28 F1vi
SUSEETEILER 1,

WS WA 45 25 3 T A 8 i
EEm, FEELEFENTMW (Endoplasmic
reticulum, ER) FIE /R FLAR"Y . T84 MR REE .
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N-WEEAL I O-Mi Ak . 7E ELAZ A D, N-FE AL
TG o 34 42 AR SR TE — DR 2 R LI 1 1Y
TEFR SRR A AL, N-BEEALX 3 R IE 1
MINAEECEE" Y, N H e Fw, &%
FAS IR B M UTUE ER S NHERL, ER R SORIA
FARYPTEHE H N (Unfolded protein response,
UPR) """, UPR J&—F#s 0y, B 7ERE 40
WP ERRES, 25 DGR S TC AR B 22 1%, vl fe
HAMIAT . N-FERAL P ER AR ) /2 GleNAc-
PP-dolichol, H:H1 DPAGT1 [ . DPAGT1 J&
N-BEEA R TP CE R 11, S SR EY &L,
FERIHIRIG KB E EEM A, RERA T
Jefifk 11923.3, HINRETE THEAL N- LM BE 4 24
WL -FE B AR 22 37 B (GIcNAc-PP-dolichol) | B R £
7L B UDP-GIeNAc G 8, 302 2 37 AR 3
o ON-BEAE A AL HRRER A
O 7 B A5 RN T e BEAIL] i AN VE A . Ok R
Z 1 SCHRIA DPAGT1 J& Wnt/B-catenin {5 i
AYHE AL, T Wnt/B-catenin {7 5l B 7E & Bk #rp
EEZFOCHEAEN, IR B R IE S kA o 72
HH B P B 54 S AR T AT RE A AILARM

DPAGT HEH 8 S AH B A ZFh 3R AL, 43
FEAERMENTC 12551 . Nonaka L | FEHR ZNILRE
BN I AR IVE R AR L WRIUE A
R vk e K i 3 8 S R AL RS 4
DPAGTI SkfE FZ A MFER . DPAGT1-CDG Al
JEer? RS RAEWIC J1 27541 (Limb girdle congenital
myasthenic syndrome-13, CMS13) , A& fEHJE—
P2 RGN, AR REAR . #f
LRGSR GRB R iz SR A | o & 1E . o
Mgy, T RPN LR ) A D SR (B
S AR (AR ) o A 288 2% Al e B A &8 =
WAL NBARL T AR RdGE, 80% LI Y
BAETE 5 BT EE KRR,
Al BEREA B PEA By SR SE AR . 5 DPAGTI-
CDG #t, CMS13 Wy fe s, FERMMNA
Ty, JeHSERGE BINLIC Ty, LA KCAT g 0 WL IR T
TR I AR R AR A

33§ DPAGT1-CDG &L, 23 # i BLILEK
T 20 B BUE EIR G, LU iR 38 5 45
RN, TN RWIE | & WIE 85 28545 | I
I N R N A =TI = s Y N 7 Y S 11
FETERFIRTE 2% GBURAS | SL B B0n | Had . O/,
FW PG ) DL TR A S B L. 5 S0k &
—F, AGEILE R A TR ILIC T I Yiie
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#R1 330 DPAGTI TR S REM A

DPAGTIZE A 1, %
¢.509A>G (p.Tyr170Cys) &li 575 5 1
¢.890A>T (p.I1e297Phe) 4li4 745 5 1
c.162-8G>A (splice) 4li 548 5+ 1
.341C>G (p.Alal14Gly) 45475 5 2
c.902G>A (p.Arg301His) £l & 75 5 2
c.901C>T (p.Arg301Cys) 1
.1054T>G (p.Leu385Arg) H G2 &7 5

€.206 T>A (p.lle69Asn) 1
c.161+5G>A (splice) E A HAE 5+

c.85A>T (p.I1le29Phe) 2
¢.503 T>C (p.Leul68Pro) H A 4G4
p.Leul18Valli 548 5 1
¢.901C>T (p.Arg301Cys) 1
c.1154T>G (p.Leu385Arg) H A AL

c.791T>G (p.Val264Gly) 1
¢.358C>A (p.Leul20Met) & G2+ E 75 57

c.902G>A (p.Arg301His) 1
€.329T>C (p.Phel10Ser) & &7 E7E 5

c.2T>C 1
c341C>G (p.Alal14Gly) H A ZREE R

¢.509A>G (p.Tyr170Cys) 2
¢.584G>C (p.Alal95Gly) H &4 E7% 5

c.1117C>G (p.Pro373Ala) 1
c1197T>A (p.Tyr399%) H &G 5
c.116_117delinsAA (p.Ala39Lys) 1
€.380_395dup16 (p.Ser133Alafs*64) B A IAAR
c419A>G (p.Tyr140Cys) £l 575 5 1
¢.380_395dup16 (p.Ser133Alafs*64) 2
¢.739C>T (p.Arg247Trp) A 24 578 5+

.488T>C (p.Leul63Pro) 4li 575 5 2
¢.26dupT (p.Met9llefs80*) 1
c.739C>T (p.Arg247Trp) B A HRE7E S

¢.A1217G (p.Y406C) £l 575 5 1
¢.324G>A (p.Met108Ile) 3
c.122 T>C (p.Leud1Pro) H A Z+H A5+

¢.339T>G (p.Phell3Leu) Zi&75 5 1
.466C>T (p.Argl156Cys) 4147 5 1
¢.764G>T (p.Cys255Phe) 1

pS

c315C>G (plle105Met) B 4G4 F

Sy, AHEL LR ZE N RE N — P i 2R A
DPAGTI-CDG £ JL 80% LA -7 5 S HisET"" ",
H i A 2R e 16T 2, B AR R
7, NPT . IR BED 6 S BT ALTE T L BRE
YIRS, LIRS AR TG B o =™ A LA R
LT A B T AR, LTG 7 S R AT AT BTl o FEARRIA

© 457 o

(I RV Y @ SR N R B 2 ] N R S T L )
SR, S RRIRYT 7V I A E T & 40 i
RS PBRL, IR T S50 1 e Il JF 0 i
BT /0]

AT R AR TR YT R AN, A R R R AR
HE T T CRISPR BEH bRt , LS S50 Lrm
A R KA 3 R, R B T 80 ]
e B TR T e B N . A R, I H &%
FLFERL T Dpm1 s H i A9 B AL g 42 ] LA kL
DPAGT! il 1 A J5T IO 1z 38 R AR AR 7R, A5 3
IR R 003 2 3 CDG. AKX PRI IN
TERIER I LD M GE 2k DPAGT1 # il i
TENEAT , BRI T2 ER, &£
WA 7 £ 7] fE & DPAGT1-CDG iHA5 1. AH3e
FFE 45 58 DPAGT1-CDG 2 4E T 69 1A 7 0 45,
F145 Dpm1 A 358 DPAGT1 ] it 2t 4 %
B, ItdE7R T A P 5T R AT YT U AR
TAER" . tWEMCHIR RN, KR RAAEE
DPAGTI1 B:K A B4 L %12 (NM_001382,
c.1217 A>G) , TEXE 5 Z | FH o35 R 38 A4 9 I i
A BTEFAGI (PGT-M) B2 i AR, 48758 T8
FE PR 5 AL e IR I i IR AL R AIE o 38 AN [ A FE 2 AR
Yi{E B¢ T H, 435 MutationTaster. [-Mutant
v2.0, T-Coffee Fll CADD v1.0, X33k — 2875 it 2 1
AT TR . me, fE#T T PGT-M ZJ5 N4k
ORMZEE S, WA —FIE R 2L, UER T RIH PGT-M
HARPT 1EA EAR UGBS N —fCRE B,

25 L rik, DPAGTI P 7ZE A& CDG 5
UL, N2 RG-SR NEE, WA T IRZ . N A
i 8 & B B A R AR . BREBS R LK IR
KL | e 55 4, G K2 Wi A7 — & K
MEo IR IR L T2 LR A K EF IR
9% U 2 AE L DUKITIRTE L FEhRe SR L IR
R, TEY X, BIGEE TR 2 T4
W LU B2 W . BETTERIT b, W ICuhbla a0
HIT T, FENXPREIRYT, WPUEUR & A | A6
PR B G XTI T R IZRAE, R EE
7 B BCZRIRTT I SR 1, AR T i — 20 TR
AFRSE .

FZEWTE AR P WITORIAE ho

SE
1 Hyde LF, Kong Y, Zhao L, et al. A DPAGT1 missense variant

causes degenerative retinopathy without myasthenic syndrome in
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T 11 AR FT GG TC W0 A IR AR R A, 12
Witk W, T H RGO A A 25 G T R IR
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&, B e e SR M VIR ke
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IXRFEERUE S RNG e R B2 R T, T RAERT 7 s B
i R ARG, A IR DX 2 i 1 g, AT
2 s A5 A X B 15 Hz AR I PR, 5 B4
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