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[#ZE] B# X KCNQ2 3 FAR T FER R ATEATII . 755k I8 2012 4F 1 A 2018 4F 1 ATE
JEm R — ER LB Z LR TI21296 19 KCNQ2 K& K AR S50 L 40 i, X HL 5 R R AN £ R ATF 5T o
ZER 40 7] KCNQ2 H: RS S0 H U LALAE I 2] 36 RN R BUZE SR, i 20 Rl SCHR I AR IRGE F9Z2E S5 12 Bl R
e85, 28 il R A A8 5 o 40 LR L AIUR R AR R AE R A S 1 d~ 9 A, i LR &
80.0% (32/40) ; FI N KA, Frh Rkt &k AE 38 4] (95.0%) , F=25 &4 10 ) (25.0%) , WURFEZE K AT 4 4],
SRR R AE 305 40 B R AESIAT AEVERRRE S 28 BT KCNQ2 SEPUB A AR S L, 24 1] (85.7%) A A
FIRERNE s BB, AR 461 12 sh K& IEH ; 12 Bl KCNQ2 SEPRst A iy L, 1 6%
Bk BIER, HA 1161 (91.7%) B iz sh KB IEHR o AAERIIGHE E LUR K E & B 2 W, (31/40) o fHil
Mg R % (MRI) K2 & BH 14 B 5% (3w iR AR hssh 8% 5)  HhiikiEkE AR
10 9] (25.0% ) , 585 X ok o S Jis 184 58 11 8] (27.5% ) , AU X B2 J2 % B AN KL 2 491, By 3 8 4 51, XU g ==
YK 3. 40 Bl ILIGRFEDI A ZFEHN E A, Hp R A4 LN (BENE) 3 6], KR4 )L-2
JLN (BENIE) 2 ], R ZE LN (BFIE) 3 4, RMEFA LN 5 61, BEEZLEN 2 4], KHIRZEAAE
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The phenotype study of KCNQ2 gene related epilepsy
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WU Xiru
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[ Abstract] Objective To study the phenotype of children with KCNQ2 gene related epilepsy. Methods Forty
epilepsy children who were detected with KCNQ2 gene variants were enrolled. Their genotype and phenotype were
analyzed. Results Thirty-six KCNQ2 variants were identified. Twenty variants were novel. Twelve patients had inherited
variants, and 28 patients had de novo variants. The age of seizure onset was from one day to 9 months. 80.0% patients had
their seizure onset in neonates (32/40). Multiple seizure types were observed. Focal seizure was observed in 38 patients
(95.0%). Epileptic spasm was observed in 10 patients (25.0%). Myoclonic seizure was observed in 4 patients. Tonic spasm
seizure was observed in 3 patients. In all patients, seizures manifested in clusters. In 28 patients with de novo KCNQ2
variants, 24 had development delay (85.7%), the other 4 patients had normal development. In 12 patients with inherited
KCNQ2 variants, one had development delay, the other 11 patients had normal development (91.7%). The most common
interictal EEG changes were local epilepsy discharges (31/40). The MRI of brain was abnormal in 14 patients with de novo
KCNQ2 variants and developmental delay. The agenesis of corpus callosum was identified in 10 patient (25.0%).

Enlargement of subarachnoid spaces in the frontal and temporal region was identified in 11 patients (27.5%). Cortial

DOI: 10.7507/2096-0247.20190042
REAETH: BXALHEAAE LT (2016YFC0904400, 2016YFC0904401 )
#REE#H: kA%, Email: zhangyhdr@126.com

http://www.journalep.com


http://dx.doi.org/10.7507/2096-0247.20190042
http://www.journalep.com

R ¢ & 2019457 H 2B 55 5544

dysplasia in the bilateral frontal and temporal region was identified in 2 patients. Sulus deepening was identified in 4
patients. Enlargement of bilateral lateral ventricle was identified in 3 patients. In 40 patients with KCNQ2 variants, 3 were
diagnosed as benign familial neonatal epilepsy (BFNE), 2 were diagnosed as benign familial neonatal-infantile epilepsy
(BFNIE), 3 were benign familial infantile epilepsy (BFIE), 3 were benign infantile epilepsy (BIE), 5 were benign neonatal
epilepsy (BNE), 3 wer Ohtahara syndrome (OS), 9 were West syndrome (WS), 12 were unclassified early infantile epileptic
encephalopathy (EIEE), one was epilepsy with autism. Sodium channel blockers oxcarbazepine was the most effective
among antiepileptic drugs, with a effective rate of 90.9%. Conclusions Most KCNQ2 variants are missense variants. De
novo variants are more common in patients with KCNQ2 variants. The clinical features of patients with KCNQ2 variants
including that mainly with seizure onset in neonate, the main seizure type is focal seizures, seizures occur in clusters.
Patients with de novo KCNQ2 variants often had developmental delay, and about half of them had frontal and temporal

lobe dysplasia and agenesis of corpus callosum. Sodium channel blockers are effective agents for epilepsy patients with

245

KCNQ2 variants.

[ Key words] Epilepsy; KCNQ2 gene; Phenotype; Variant; Newborn
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PG R RPE IE 2 (A E 4 L . A H
WL R RWAERS . RAERIL. B WIS S . BRTE

B NEBEEE RN K 28 K Bk
AR, B 112 E 12 KR ILNIEIT &k
N o A C AR R AR — E B B 4
L] g . 2012 (453) ],
1.2 FHi&

K H Miller 2R R A7 SE /M I 1 248 e 35 A
ZH DNA . SR g 4 R A0 3 90 356 PR A0
i LIS AR 5, X & B KCNQ2 JEH AR 51
BIL, R E 0y gk LK R A5
AHICAE S0 i o DU 259 (AEDs) WY 8000
4 Fpe RAEES (20 3 ANHEERE) . LIERD
(RAER B D =25%) . TCRL (& AE R B0 >
<25%) FUINEE . 245 Ja ARSI 8O AR R B8
AR, 252 8 e KA R 1 R AE TC B B
1.3 SitEHE

0 B LI PR AR AT v 45 3R 80 20 3k T AR5
E, B (%) £

2 ®#R

2.1 KCNQ2 EETRER

ABFFE A 40 ] KCNQ2 KEH s i L, H
B 22 5], £ 18 i, LAGINE] 36 AN KCNQ2
FH A5 725 5 (Genbank 74154 NM_172107.2) ,
Horbs SUAS R 25 Fil (25736, 69.4% ) , BRIk BAG
NI B AR 5 2 Fp, ToUARSR 4 Fh, 7 Bekk 5 F
(15 6. 5] 20 Fif) 21 LAY KCNQ2 F K F BE
it R} 5 KCNQ2 HEHAHSF ) CHRNA4) . i 22,
i 26 i 29 Al 36 FIL#FE HH [ KCNQ2 FHH4E
5 ¢.593G>A/p.R198Q, 1] 14 Ffsi] 39 #5474 [7]
KCNQ2 R AE 5+ ¢.740C>T/p.S247L. 16 Fih B4Rk
T EOR AR S, A 20 PP R i R WL R AE 1958 AR
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o 20 FHTAR SETE 100 44 (X R A rh 35 R A B0

40 fI 8L, 12 Bl fe AR S5, Hgr 28 1
AR S (28740, 70.0% ) o 12 Bil#EHT KCNQ2 3
R AL PR S LA, 11 A R sl PR IR 52
WEEE, 1 B TCHR B PR IR S S () 11) o ASHF
7% 40 )L KCNQ2 JEH AR 45 F L3R 1.

i 30 FACEA AMERUIK s, B 2% JCHAHE TR
RO R S, 1% LA B KCNQ2 FE R G A8 5+
c.1892T>A/p.L631X, istf H ICIEIR I HE 2, H B
JLEEE AN BEAA, B 11 AP KCNQ2 H:H4h i
¥ 8-16 ARG, #E—20 F] 2 5 % FE A8 Y PR 5T
P 34 (Multiplex ligation-dependent probe
amplification, MLPA) J7 ik 5 ik [ )L S H K R
i, BJLACE KCNQ2 S 4h i+ 8-16 L fA7E S
&, AHBR LML T &L ()L KCNQ2 K A1 i
- 8-16 MLPA Ratio 4 0.49 ~ 0.55, T H JLAC B % AH
4 0.68 ~0.74, W EE R AR, BILBEEFE. 7
B W AR BRI A AR AR 5. 91 11 JBUL
FHZZ WA MLPA S5 58 WL 1. 78 28 filiaHr
KCNQ2 F:Rg A=A Sy B Lrh, 25 491 JCHi ol 34
PR S, 3 i LA AR K% (1] 10
ML Bl 25 B BESE . ) 34 B9EFEF) o
2.2 KCNQ2 ERETREME LMK =
2.2.1 FIAAFRIL 40 B KCNQ2 AR UL
FIRR R AR TE AR TS 1d~ 9 A, ARG
WA 3 do 40 BB, B LR 32 4
(32/40, 80.0%) , H 28 fil#E A )5 1 I NER
(28/40, 70.0%) , 1 & ~ 1> #295 4 1] (4/40, 10.0%) ;
1~3 4 HANg 4 1] (4/40, 10.0%) ; =4 HEWR
4 4] (4/40, 10.0%) . 40 BRI J L L AEZRL, H
H R kR R AE 38 i (38/40, 95.0%) , SEZE R AE
10 5 (10/40, 25.0%) , WLFFEZE & AE 4 i (4/40,
10.0%) , 5% -3 28 KAE 3 ] (3/40, 7.5%) , 4T 5%
H-PE2ERAEFR HARNERS 16, 34 0] R AFEHFEEIT
[8] <5 min (34/40, 85.0%) ; 6 il & V45 L 0 ] >
5 min, ZAERFEEAY KA E A 10 min ~ 1.5 h, Hrf
4 f41] (4/40, 10.0% ) 5 e G AR RF LRSS (&

VERFEEI A >30 min) 5 1% 4 B ILS 510151 5. 61 9.

B 24 F] 26, Hodr 3 BV R 20RO &
Ko 40 BRI NN (B 24 h N R AES2 100 1Y
S, 6 PR MEA U (6/40, 15.0%) o WK 1.
222 HABFHELFHENL A 40 HlHEILF, 25 4
(25/40, 62.5%) A ANFRRENE hizsh kR B#KE,
415 B 138 8l K B IEH (15/40, 37.5%) o 1E 25 fl
BhizshEBIEEEILY, 18 BIIRL A&k, N
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NN, L RIEF A F (18/25, 72.0%) o 12 4
KCNQ2 F s L AR S L, 11 B 4132 3)
REBIEHR (11/12, 91.7%) , 73 1 IR J1issh kK &%
J& (1712, 8.3%) o 28 fil##EH KCNQ2 K A= 28 &
B IL, 4 1 (4/28, 14.3%) KB IEH, 42 24 1)
(24/28, 85.7%) Lk B )G . 3 B iz sh K Bk
Je 1 LA I EAE R B (3/25, 12.0%) -

223 e EAI 40 FIEILHHITEED 1K
AT L ] (VEEG) A, bl &) (EEG) S8
33 4], 4% 7 1)L VEEG 1IE% . 7F 33 ] EEG %
BILH, 155G shg 15 6 EAFERM EEG Bn
Jai kb B 22 e TR 31 9, R AT A T i X
AR AGAR | A6 IX . e X PR IX, TIX , X A
X EFEHBAL ;U 10 Bl &P 8 fil; Tz
PEFREE R 3 61 Ccr R B AT 2R L It | e
W SRS B o 25 I EIG R & AR, Horp
Jaikt MR AR 19 1], S=2R R AR 7 4, WUREZE & A 3 44,
SELRAE L, 3R ERAE R AE 16, 3 BIEJL (1] 5.
i 14 F145 15) EEG BT BRI AP0 o i R E otk
% (Electrical status epilepticus during sleep, ESES) ,
R AR T 38 R X, g X, R TR, X
FUHE X, B B 0 422 0 4°F 252 2% i, Al PR 3 3l R 0
(Non-rapid eye-movement, NREM ) il L 45 %4}y
85% ~ 95%. &l 2 Rl 5 L 3 Z iy EEG, R
A i 0 DXy 2 P | I I R, R IR 42 0
Fe8L &, NREM Wi 5 %>85% . & 7
KCNQ2 A2 5 i L VEEG 1E% .

2.2.4 FABEYRFREAES 40 HIEILSTED
1R PG AR AR R AR (MRI) K, 14 ] #547
KCNQ2 B AL AR S5 HAE & & % 5 10 BULA AR
FERE S % (14740, 35.0%, AU AT A ARG 2
MH~12101H) , HAliyasig W+ 4 6L (4/40,
10.0% ) , SUOUAN AN 25 3% K 0L+ 3 i &L (3740,
7.5%) , UG DX Ik o9 ST e 44 5 DL T 11 91 2L
(11/40, 27.5%) , WA X B 2 K B A B ILF 2
L (2/40, 5.0%) , BRI EZ B AR WLTF 10 FE L
(10/40, 25.0%) . 14 5] MRI 5% L8 KCNQ2
BPRH A S, AR i R B . 15
Bl 6 HidF 1% 10 H IR 1Hk /i MRI 5487 XU
AT DX e Do 8 T s 3 5, BUBIIX 2 R BN R,
MEARRE AR, IR (E3) o 4% 26 5 MRIIEH .
2.2.5 FRLZAAEL W 40 ] KCNQ2 FE K78 BH
P B L A2 Wi ok 2 B A 6] 19 9000 25 A A, o
BFNE 3 f§il; BENIE 2 f4il; BFIE 3 f4i]; RE#4: )L
%K (Benign neonatal epilepsy, BNE) 5 4] ; R {422
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T 2% 5 201947 J1 35 55 55 4] $247 .
R 1 40 §l2JL KCNQ2 BERERAL m G KRB R
Tab.1 The genetic results and clinical characteristics of 40 epilepsy children with KCNQ2 variants
BJL o I RAERE NEME UK BEakE KRl - AR L BIEPRUUE RRE AR
G5 —_ SRS Seizure  Cluster Heat Mental and motor Family .. Nucleotide change/  ff%iH P37
ender enotype
No. Onset age type seizures sensitivity development history i amino change Reported Source
1  Male 2d Focal i Yes JiNo 1E# Normal 4 Yes BEFNE €.242T>C/p.L81P 7% No AL
Paternal
2 H Male 4d Focal fiYes J&No 1E% Normal fi Yes BFNE c.1048A>C/p.N350H 75 No AR
Paternal
3 ZrFemale 3d Focal A Yes  JENo IE% Normal A Yes BFNE c2506G>T/p.E836X  #F No R
Maternal
4 H Male 25d Focal i Yes J&No 1E% Normal fi Yes BFNIE  c958G>A/p.V320l  # No R
Maternal
5 HMale 2d Focal H Yes J&No #%J5 Delay A Yes EIEE c.998G>A/p.R333Q  J&Yes IR
Paternal
6 H Male 5d Focal A Yes JtNo 1E% Normal A Yes BFNIE KCNQ2 FEE F & Yes AR
CHRNA4 %[ 9427 Paternal
AR all exons
deletion of KCNQ2
and CHRNA4
7 % Female 7 H Focal i Yes TG No 1E'% Normal H Yes BFIE ¢.237T>G/p.N79K HNo  BHE
Maternal
8 % Female 3 A Focal H Yes JiNo 1E# Normal i Yes BFIE c.775G>A/p.D259N  f& Yes iR
Paternal
9 % Female 9 H Focal fiYes i Yes 1E% Normal H Yes BFIE c.1510C>T/p.R504W 75 No AR
Paternal
10 B Mae 1d Focal H Yes A Yes  7%J5 Delay H Yes FiiFtER c965A>G/p.E322G  HNo  HE
PR de novo
Epilepsy
with autism
11 ¥ Male 2d Focal A Yes JGNo 1E# Normal JiNo BNE KCNQ2 #HHIMNEF  J2 Yes ACYR
8-16 H1t2K exon 8-16 Paternal
deletion
12 HMae 5H SS.MS K Yes JNo 75 Delay JNo WS c.952C>G/p.L318V {5 No  Hitk
de novo
13 JH Male 2d Focal.  fiYes JGNo 7% )5 Delay JENo OS ¢.341C>T/p.T1141 & Yes B
TSS. TS de novo
14  FH Mae 1d Focal fiYes J&No 7 J5 Delay J& No EIEE ¢.740C>T/p.S247L No  #iE
de novo
15  Zr Female 3d Focal H Yes JiNo 745 Delay JiNo EIEE c.832A>T/p. 1278F i No it
de novo
16  J Male 1d Focal fiYes J&No 7% )5 Delay JiNo EIEE c.836G>A/p.G279D i No  #ik
de novo
17 7z Female 9d Focal H Yes JGNo 7% 5 Delay JtNo EIEE c.1778_1779 i No ik
delTG/p.V593GfsX271 de novo
18 % Male 3H Focal, $S A Yes J&No # 5 Delay JTNo WS €.2032 HNo  HiE
dupG/p.E678GfsX187 de novo
19  HMae 34 Focal A Yes  JENo 1E% Normal JENo BIE KCNQ2 FEFAME T & Yes Bk
1-4 HK exon 1-4 de novo
deletion
20 % Female 3d Focal A Yes JiNo  IE% Normal JiNo BNE KCNQ2 #HMAMNE T JEYes  Hidk:
1-17 fil CHRNA4 4 de novo

F 1-6 % exon
1-17 of KCNQ2 and
exonl-6 of CHRNA4
deletion

http://www.journalep.com


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

Journal of Epilepsy, Jul. 2019, Vol. 5, No.4

gk
2L s b RAEHER D&M R FhEskE FIREL S AR S RETRE —RE AR
i AR Seizure  Cluster Heat Mental and motor Family Nucleotide change/  f%i& K
Gender . . . Phenotype .
No. Onset age type seizures sensitivity development history amino change Reported Source
21 H Male 7d Focal A Yes JCNo TE# Normal JtNo BNE KCNQ2 F:HNAMNE T J2& Yes A
2-17 Fl CHRNA4 4 de novo
F 1-6 Btk exon2-17
of KCNQ2 and exon1-6
of CHRNA4 deletion
22 H Male 1d Focal, SS  Yes JtNo 7%J5 Delay JNo WS c.593G>A/pR198Q  JEYes  Hik
de novo
23 % Female 2d SS fi Yes J&No 7% )5 Delay JiNo WS c.997C>T/pR333W  J& Yes  #Hik
de novo
24 B Male  3d Focal H Yes A Yes 1E# Normal A Yes BNE c.1411C>T/p.Q471X 75 No S
Maternal
25 % Female 7d Focal H Yes JENo ¥%J5 Delay H Yes EIEE c.1734G>A/p.M5781  J& Yes  #Hi‘k
de novo
26 H Male 45 GTCS. A Yes A Yes Y% )5 Delay JoNo WS c.593G>A/p.R198Q  J& Yes B
Focal., SS. de novo
MS
27  Zr Female 1d Focal. SS f7 Yes JGNo 745 Delay JtNo WS c.829A>G/p.T277A & No  #itk
de novo
28 % Female 3d Focal A Yes JCNo 745 Delay JoNo EIEE c.1687G>A/p. D563N  J& Yes e
de novo
29  Zr Female 7d Focal. SS. f7 Yes  J& No %5 Delay JoNo WS c.593G>A/p.R198Q  J&Yes  HitE
MS de novo
30 YH Male 3R Focal H Yes JtNo 1E% Normal i Yes BIE c1892T>A/p.L631X 7 No  HH
Maternal
31 Y Male 1d Focal fiYes JCNo ¥ 5 Delay JENo EIEE c.674T>A/p. V225D & No  Hixk
de novo
32 1z Female 2d Focal,  fiYes JiNo 7% )5 Delay JeNo OS €.920T>C/p.L307P A No  #HikE
TSS. SS de novo
33 B Male 2d Focal H Yes A Yes %5 Delay J&No EIEE c.637C>T/pR2I3W  J&Yes  Hik:
de novo
34 1z Female 14d Focal, SS. i Yes A Yes 7%J5 Delay H Yes WS c.643G>A/p.G215R  JEYes  Hik
MS de novo
35  H Male 3d Focal fi Yes J&No 7% )5 Delay J&No EIEE c.712A>C/p.1238L HNo Bk
de novo
36 7z Female 15d Focal, SS fi Yes JGNo 7% )5 Delay JNo WS c.593G>A/pR198Q  J&Yes  Hitk
de novo
37 4 Female 2d Focal A Yes JtNo 1EH Normal JcNo BNE c.1816A>T/p.K606X 75 No B
de novo
38  Zr Female 2d Focal fiYes JENo J%J5 Delay Jt No EIEE c.901G>A/p.G301S  JEYes  Hik
de novo
39 B Male 6d Focal fiYes JENo %5 Delay J&No EIEE c.740C>T/p.S247L fNo Bk
de novo
40  “r Female 7d Focal. TSSfi Yes  J& No %5 Delay JTNo OS c.794C>T/A265V JEYes B
de novo
T MS: WUFEZERAE; Focal: Jkktk&fE; GTCS: 4mishEl-FEaRAktl; sS: Bkt TS: MRELAM; TSS: MMITEFRAM;

BENE: RPEFFMER A LN ; BENIE: RMEZGMHAJL-2)LWN ; BFIE: RYEFRWGMEZILWN; BNE: RMEHA-JLWH; BIE:
RS ; EIEE: RRURIERGN; WS: ZLJLEEZEAE; 0S: KMFLEAHE

Notes: MS: Myoclonic seizure; Focal: Focal seizure; GTCS: Generalized tonic-clonic seizure; SS: spasm; TS: Tonic seizure; TSS:

Tonic spasm seizure; BFNE: Benign familial neonatal epilepsy; BFNIE: Benign familial neonatal-infantile epilepsy; BFIE: Benign familial

infantile epilepsy; BNE: Benign neonatal epilepsy; BIE: Benign infantile epilepsy; EIEE: Early infantile epileptic encephalopathy; WS:

West syndrome; OS: Ohtahara syndrome
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E1 fl11 BILRERFEN RS EERRBHRIT BOTER
Fig.1 MLPA analysis result of patient 11 and his family members
LN KCNQ2 ZEFSME T 8-16 A4 GG, BILSORIMNE T 8-16 A+ BB (RTEE MG ) , BRIz, BFAF, HLAC . AL RRANAN G A B
Patient 11 had heterozygous deletion of KCNQ2 exon 8-16, the father had heterozygous deletion of KCNQ2 (were suspected of mosaic), the

mother, brother, grandfather, grandmother, and aunt of patient 11 were wildtype

.
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Ratio

Ratio

Ratio

HE1

JL#MH (Benign infantile epilepsy, BIE) 2 f5il; JH
JRZEAAE (Ohtahara syndrome, OS) 3 f4i; %2 JLEz2E
JiE (West syndrome, WS) 9 f5il; AHEES2E1Y EIEE 12
fl, Hei sl 5 47 14> BENIE K R HISGIES, %K &
Hox 7 6152 BEAEAETEE 2d ~ 6 D H IV, 1
BTG, BB kB IER, U 5 AR iz
R V)G, Wifis EEG ¥ B ESES U4 ; MU
B PIE 161 40 BIEJLHY, ANFERET S 8
B 4.

2.2.6 &SRR 40 BELRAR IR BEDTAR R
3 1k ~8 % 10 e, Horb 32 AT G2 (32/40,
80.0%) , Hor1 31 4] (31740, 77.5%) 7EE )5 1 A ~
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3% 6 I AN, 5 1 04 8 & 1 A% .
1E 32 Bl RAEC SR ILT, 18 19 & VR f ik
HUZRYY, Hh ARG 8 i, PN 6 1, A2
PTG 3 ], fE ' AR R (ACTH) 1 45
11 Bl kAR fR B IS 2 B AEDs JRY7, 2 il &
VEZE I HEA 81 3 Fh AEDs JAY7, 1 1L (]
5) W22 L2 Fh AEDs KAELEM#, 7£ 8 ¥ 1 A IRIT A
T8 8 B EVEM AL M EILT AEDs (FHI1H
LA 2460 1 RR, 12 B, A 5 13 3 ~ 9 Ff,
ARG AEDs TP R0 R 4 F e ARSI
(B 3 AMHIEEME)  LAEWD CRAEREE D>
25%) . TR CRAERBOE D <25%) e ., MZy)E
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B2 #5235 HMEE
Fig.2 EEG of patient 5 (at 3 years of age)
a. ML LTS ST B IEH 5 b. RGO S 0T DB, . A% IR A . IR0 Hh 3BT Ay R et i P AT FR 8 R, Az AL
¥, NREM 75 45 $>85%

a. The background activity was normal; b. Spikes or spike and wave discharges in the bilateral middle and posterior temporal areas during the

waking period; c. In the sleep stage, the spikes or spike and wave discharges mainly in the bilateral middle and posterior temporal regions were
nearly continuous, showing a generalization trend, and the discharge index in NREM was > 85%
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B3 fl15 BILH AR RS R
Fig.3 Brain MRI results of patient 15
a.6 Hi; b.1% 10 Hit  MRIIHE UM AR X Sk (90 A58 IR 5, UDVBSTRH IX K J2 e JORIG AR e T A B, i I

a. at 6 months of age; b. at 1 year and 10 months of age. Both brain MRI showed enlargement of subarachnoid spaces in the frontal and temporal

region, cortial dysplasia in the bilateral frontal and temporal region, agenesis of corpus callosum, and sulus deepening

2.5%

7.5%

7.5%

7.5%

22.5%

= ANREZN SR AR A (12491
m BLEZERE (9f))
= RAHE LI (5))
w R MR A L (3f)
w RS LR (30))
= RHEERSAE (361)
= RAEFEE A ) L- 2 LI (2f1)
= R LI (2f))
T S IAhAE ( 1451))

4 40 ] KCNQ2 B FE T R 2 LR E R BLFT S B9 L 5]
Fig.4 Distribution of patients with KCNQ2 variants according to phenotype

KA B AR, Y B R KA e &
YETCH R8> e, 40 1) KCNQ2 HE R A8 S0
BILH 2 AEDs AN ILIREN . £ L FivEiH
FOIML PR AR B b 22, P i 22 1) 40 g -3 3 LS 79
RRARVEF R B Z AR S5 20 F18 H IR
RN, Hr 14 B % (14/20, 70.0%) , 6 FITE5L
(6/20, 30.0%) ; 24 B O ARAS 247G, Hodr 11 6
BR (11724, 45.8%) , 13 HIJCHL (13/24, 54.2%) ;
18 5% 11 ARFENLEE, o 10 4 %% (10/18, 55.5%) ,
7 B JCRk (7/18, 38.9%) , 1 BINE (1/18, 5.6%) ;
22 B8 A R B AR PSS, Hodr 20 615 % (20/22,
90.9%) , 1 IRk (1/22, 4.5%) , 1 FlinE (1/22,
4.5%) 5 3618 HRR S5, Hrbo1 61788k (1/3,
33.3%) , 2 BSNE (2/3, 66.7%) ; 13 85 K IRAE
%, Hod o BlA%L(9/13, 69.2%) , 4 B IR
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(4/13, 30.8%) .

40 5] KCNQ2 FE [H 48 S4500 8L, 2 6 H 81
AEDs FHOCHYA R, Horb 161 0 IR P55
T W v K% AE R RV T IS KB
Py 1B RS R AN B T AR ER, (2 e ik
2.3 KCNQ2 EFBE 5REMBXMES

TEARBIIE KB 36 i KCNQ2 LA, A
31 PR AR S, A 5 B ORI BL G o A 31 Fh
MRS, 21 MRS BILWE 1B KBS,
A 10 Fpoi s LR iz sh B F IER (K 5) .
Bz K H IR B KCNQ2 JEH fE 7
FEA AR C %Al N S, HYARTERIEIX, i
PR 12 3h R B IR ) KCNQ2 K S A8 S %A
TEEREIX AN 5T C %o
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COOH

PR X oeds ;s —MIBRERT oA BB RERMRAE  Ms7s

S ERREIEH R
SERBHENE T EH

V593Gfs

5 ZAHER 31 # KCNQ2 BRI RER 5B NENEEHEXESI N

Fig.5 Correlation analysis of 31 KCNQ2 point variations and mental motor development

TEAFSE 40 ) KCNQ2 FER AR S L, 29 i)
#5H7 KCNQ2 SR A 5, Horh 6 1 J1iz 3l &
BIEHR, 23 BItER 1z sh K B7&I5 (23129, 79.3%) 5
2 BHERT R RS AR SRR L 4 Bil#ETT KCNQ2 A
To AR S 8 LN 5 BT KCNQ2 K Bk
FIEILE iz sh EBIEH . RFRHE 4 Bl IL
LA AH [R] KCNQ2 A28 57 ¢.593G>A/p.R198Q, 1
ZWih WS, RIRBEVIAEIRTE 10 A% ~ 1 5 A i,
¥1243K 3 ~ 5 Fl AEDs RAERTER], HE Iisshk®
WG, B 14 A 39 #EH7 A [R] KCNQ2 A A8
5 ¢.740C>T/p.S247L. 2 Bl L tE A )5 7 H
WA 5 Ak K AERE ], 128k EIEE; H ] 14 18
1% 10 J#® EEG &3 ESES M4, 14 39 KWK Fti)i
it EEG M A& & B ESES 142,

3 iFig
3.1 KCNQ2 EETR45S

HurE s FEHiE 17 130 ff KENQ2 [
AR S, ALAE R SCAR S | HE PR B A AR SR
BRI B B A B RS A S | JE AR S L B3]
A7 5.8 5 DL T KCNQ2 FE R 4341 i - A3
R sk B A, H s SO S die i L™ AR
FEIT 36 Fl KCNQ2 JEH AR, fufhiss AR
BRI R B A P BRI AR 55| T8 R SR B
B 4 ORI AR 287, R R A KCNQ2 A
AE PN B 356 5t 2 s de A AR S B YDA s AR S . AR IE
SR 36 Ff KCNQ2 JEF AR, 69.4% (25/36)
SR AR S, DS SO R KCNQ2 BE K fe i L

7S SR, 5 SRR — 30

SCHRHIE , KCNQ2 & K T i A8 5, AU/ %K
KCNQ2 F K25 53 % nl i Al R A 527 AR5
A 4 BB LEEZEAE 8 LB AR IR] KCNQ2 &[R4 57
c.593G>A/p.R198Q, %78 57 O A Skl i 52 L=
AsfE A", 5945 2 16 EIEE L5 AR KCNQ2
FEPAE S ¢.740C>T/p.S247L (1] 14 Fffi] 39) , %78
50 A DL SCHRHRGE o AR A A AR L Y
A SN AR A, Ul B IR E O )L KCNQ2 JE A AR
FALTCHA . AR, SCHRIRIE ) KCNQ2 JE A7
Y EIEE #ok kL, Hh R Z Mt &
i 5R Z BL 70.0% (28/40) 1Y L5 KCNQ2 JE BT
A AR AR 5, BB KCNQ2 JE BT
A7 S AR AL AR S R R AL
3.2 KCNQ2 EF TR E)LHERREIE

KCNQ2 AR 5 8w W /., KZ
RS 1 RERNS, BT AR AR LI AL )L
IR, TR 6 A" . AR#F5E KCNQ2
LR BILPR R R R A s 1d~9 A,
80.0% TEHTAE LA, Hirh 70.0% (28/40) 7R Hi A=
J5 1 AR, =4 D H % FHEL 4 4] (4/40,
10.0%) o

SCHRHRIE , KCNQ2 PN A8 S 1y 50 B L nl A
LR AR, IS Rk R AR o R R AR
SR RAE . RRAE R AR R ERE AR R AE . WLFEZE & AE
S, ARBIIE & B KCNQ2 3 (5 g LI & VE 2
RV kb AR 2R AR R B AR AR A
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JtRMX 2 357 Z 2R AKEBEE kRS

Jemt ks —E R #hZ AL (dbat 100034)

[HE] Br R AREMHE LB EEN AT R P Bk E (EEG) 2k e BN B R M58 . EXF
A I R AHERY EEG gt d /b ILARSE T 2 357 A RERY EEG, F5ik TR MNMIRFIRAWAUR, T 1982
AT 2357 S AR ARG BEG, F#88 2 ~ 60 & XU L, WIGHHARAEERS ., &R F2~42%5F
AR AL A 8 ~ 9 Hz, (AR A 7 2 UG R 9 Hz T, a f8%50>60%, JilR M THAMER . 75 12~ 14
BARHEATEHN 10 Hz, SRAMBL, a 55 70% ~ 80%. MG o TIHAYIEIEZH FHE. 60 % L EALHATH N
9 Hz, a $841<60%, IR T RAEAN . 7E 14 ~ 16 ZH0HIX 0 F850CHh 6%, S5 BUFAN—8. £ 18 ~20 % B 4EECH
20%. 5 ZEHLIFE AT T AL HLIX 2 357 A @R T E AR LIRS N EEG, BAAKIFR ST 20
80 4EAL, (HXTHLLEIG K EEG WA B RS %M.

[EIR] M E; EREAR; PEAG X

Analysis of EEG among 2 357 healthy people in Beijing area

WU Xun
Department of Neurology, Peking University First Hospital, Beijing 100034, China
Corresponding author: WU Xun, Email: bxtong37@163.com

[ Abstract] Objective Numerous foreign researches focused on the changes of EEG during the developmental
periods from the newborn to late adulthood. However, the EEG changes of healthy Chinese people is still rare. Therefore,
we examined the EEG of 2 357 healthy Chinese people. Methods In 1982, guided by Prof. Feng, we analysed the waking
EEG of 2 357 healthy people, from 2 to above 60 years old, including open eyes induction test and hyperventilation.
Results At age 2 ~ 4, the posterior basic rhythms has reached 8 ~ 9 Hz, but the rhythms were unregular pattern. After
age 7, the rhythms were 9 Hz, a index was more than 60%, the amplitude was higher than other ages. At age 12 ~ 14, the
main rhythms was 10 Hz, the same as adulthood, a index was 70% ~ 80%. After this age, the amplitude of a rhythm
deceased gradually. Above 60 years old, the main rhythm was 9 Hz, a index <60%, the amplitude was lower than
adulthood. At age 14 ~ 16, the 0 index in frontal and temporal regions was 6%, the same as the adulthood. At age 18 ~ 20,
B index was 20%. Conclusions In the article, we analyzed the waking EEG of 2 357 healthy Chinese people in Beijing
area. Although this multi-center study was accomplished at 1980s, the data is still of great value to the clinical EEG today.

[ Key words] Electroencephalography; Healthy people; Chinese; Beijing area
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Fig.3 Frequency of a index in females of different age groups
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Fig.4 Amplitude of a index in males of different age groups
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Preliminary investigation on inducing factors of epileptic seizures
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[ Abstract] Objective To explore and clarify the relationship between epileptic seizure and inducing factors.
Avoid inducing factors and reduce epileptic seizure, so as to improve the quality of life in patients with epilepsy.
Methods Clinical data of 604 patients diagnosed with epilepsy in Xijing Hospital of Air Force Military Medical
University from January 2018 to January 2019 were collected. The clinical data of patients with epilepsy were followed up
6 months. Results Among the 604 patients, 318 (52.6%) were seizure-free in the last 6 months, 286 (47.4%) had seizures.
169 (59.1%) had seizures with at least one inducing factor. Common inducing factors: 123 cases of sleep disorder (72.8%),
114 cases of emotion changes (67.5%), 87 cases of irregular medication (51.5%), 97 cases of diet related (57.4%), 33 cases of
menstruation and pregnancy (19.5%), etc. Using the y° test, seizures with age, gender differences had no statistical
significance (P > 0.05), but seizure type was statistically different between inducing factors. In generalized seizures, tonic-
clonic seizures associated with sleep deprivation (y’= 0.189), absence seizures and anger (y’= 0.237), pressure (y’= 0.203),
irregular life ()(2= 0.214). In the focal seizures, focal motor seizures was correlated with coffee consumption ()(2=0.145),
focal sensory seizures with cold (y’=0.235), electronic equipment use (y* =0.153), satiety (y* =0.257). Complex partial

seizures was correlated with anger (Xz =0.229), stress (X2 =0.187), and cold ()(2 =0.198). The secondarily generalized seizures
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was correlated with drug missing ()(2 =0.231), sleep deprivation (XZ =0.158), stress ()(2 =0.161), cold (Xz =0.263), satiety

(¥’ =0.182). Among the inducing factors, sleep deprivation was correlated with anger (y* =0.167), fatigue (y* =0.283), and

stress (x° =0.230). Conclusions Epileptic seizure were usually induced by a variety of factors. Generalized seizures were

associated with sleep disorders, emotional changes, stress, irregular life, etc. While focal seizures were associated with

stress, emotional changes, sleep disorders, cold, satiety, etc. An analysis of the triggers found that sleep deprivation was

associated with anger, fatigue, and stress. Therefore, to clarify the inducing factors of epileptic seizure, avoid the inducing

factors as much as possible, reduce the harm caused by seizures, and improve the quality of life of patients.

[ Key words] Epileptic seizure; Inducing factors; Sleep disorders; Emotion changes; Irregular medication
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(P=0.051) , K JHMIHEFE A X (P =0.06) ; JRikhEbe
KAEHZH (P=0.002) , HF =& (P=0.047) ,
T (P =0.001) A K; EM1ERE SRR
(P<0.001) , 5% (P =0.003) , Wi (P =0.015) , %%
(P =0.01)AK; LemEESKRLY
(P=0.002) , HEIRA R (P=0.04) , B/ (P=0.037),
Z0 (P=0.001) , 1 (P=0.018) 4%, W3,
22 AEAFEEEZEMXR

SRR TRIA LN E Z B R, A LN
R Z AR BT 2 B, RN 5 R K 9%
ROPRA R, Wk 4.

3 He

WS 1Y 604 i FB & IR T & A 318 )
(52.6%) , WU & AE 286 1] (47.4%) 5 1764 IR


http://www.journalep.com

R ¢ & 2019457 H 2B 55 5544

KAEH T 169 1] (59.1%) E/DH —MisEHRE, &
WS LR BEARZEEL 123 6 (72.8%) | 14 AL
1k 114 1 (67.5%) . IRZGAHFLH: 87 4] (51.5%) . Ik

Tab.1 Basic information of 169 patients (case,%)
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A 97 B (57.4%) . H A& 510k 33 1] (19.5% ) %5

P R AR SRR B 2ot i L [W2B AR
T B T ) — MR I R B WO RV E A AN
F1 169BGIBENERER (61, %)

i H Item

$0{8 Data

5] Gender
5 Male
4 Female
i (%) Age (Year)
KAEIE (B, %) Seizure types(case,%)
ST & AE Generalized seizures
i F 428 & A Tonic-clonic seizures
P& AE Absence seizures
Pk )1 & AE Atonic seizures
JRykt M & AE Focal seizures
JRyktiz 8l A Focal motor seizures
JR kgt & A Focal sensory seizures
453 KA Complex partial seizures
Ytk 4x1H K& AE Secondarily generalized seizures
7% &K & Inducing factors
M5 AHUEE Trregular medication
%4474k Emotional changes
IENRZETL Sleep deprivation
H 2 54Tk Menstruation and pregnancy
R EAHISE Diet related

Z=H5 484k, Seasonal variations

94 (55.6%)
75 (44.4% )

22+11.3

66 (39.1)
61(36.1)

28(16.6)

22(13.0)
16 (9.5)
27(16.0)

17 (10.1)

87 (51.5)
114 (67.5)
123 (72.8)
33(19.5)
97 (57.4)

27(16.0)

T O WA AEALLE: o FARWZ: FEASREEIEIRZS, W00 U IR i 750 2 A0/ S0 (IR T R, A0 R AR5 b, AR 2S . ek
NRZ5F]>72 h, HRRRAE; o Wk FRRIEBEIBIREY, ARSEKNIEIRAY), S8R A ME; d . SR EEN RS, o H
flv: FRHEAZGEH S, Gl IERZE (ZZRRD R XA RS | Sfhid ZENEH; O BB a Mk b B ot
fi; d BA; e R £ WH; g B, O MEIREGLEAE: a JKIR: FEAMEBIRIN>30 min, BACEE =2 W, MIERATE<6.5h, HIEL)
AEREAG; b. BEHCRE : 8 BENCHTRl<6 h, JLHE<8 h; o 2K $8M 1 12:00 LUSHESE; @ HASEIREHE: o &0 k%%
M5 1 d MRT 3 d; HE9: IEMHSGRBILHR,; HER: IEHASHER 7d; b iR : IEMNZROIEIIRLAM I o Hofh. e
5y OB, A YUR. RIE . TR ok, ATAR L RASSE; © WAUR . SRR AR, nsr A, KSR RAEL: f8

ORBRIRTH R BT B
x2 2EMERESFRARZENXER
Tab.2 The relationship between generalized seizures and inducing factors

it REEHRAS A2 FESR EREF SIS

Anger Sleep deprivation Stress Irregular life
R AR AR Pearson AHIME 0.025 0.189 0.026 0.039
Tonic-clonic seizures M OB 0.749 0.014" 0.737 0.611
R RAR Pearson H13e: 0.237 0.107 0.203 0.214
Absence seizures BEHE U 0.002° 0.167 0.008’ 0.005°

*: P<0.05
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*3 BHEZESFERRZENXR
Tab.3 The relationship between focal seizures and inducing factors

T A% REHRAS /2 M BB L7 g i

Drug missing Anger  Sleep deprivation Pressure Cold Electronicuse  Satiety  Coffee
Jaikkizsh & A Pearson #1&PE 0.113 0.059  0.004 0.150  0.103  0.037 0.022  0.145
Focal motor seizures WEME U  0.143 0.447 0959 0.051°  0.182  0.629 0.781  0.060"
Jrikh s R A Pearson FGHE  0.025 0.031  0.015 0.094 0235  0.153 0.257  0.042
Focal sensory selzures i ymyy 0740 0690  0.844 0226 0002 0.047" 0.001"  0.586
SRR RAE Pearson fEPE  0.270 0229  0.006 0.187  0.198  0.037 0.14 0.008
Complex partial seizures oy sep (amy)  0.001° 0.003"  0.938 0.015° 001" 0637 0.069° 0921
kR AR AE Pearson FIXME 0231 0.128  0.158 0.161 0263  0.140 0.182  0.033
z::;zcrl;rﬂy generalized WEME U 0.002° 0.098"  0.040" 0.037°  0.001°  0.070° 0.018"  0.670°

*. P<0.05; #: P<0.1
F4 FRARZEMXER
Tab.4 The relationship between inducing factors

T IRZ5%) (7% REHRAS /2 IR 35 SR

Drug missing Anger Sleep deprivation Pressure Tired Stress
T RZ5%) Pearson A XM 0.180 0.014 0.138 0.043 0.129
Drug missing B ) 0.019° 0.854 0.074" 0.576 0.094°
FRERR AN 2 Pearson FHICA% 0.014 0.167 0.001 0.283 0.230
Sleep deprivation M U 0.854 0.030" 0.996 0.001" 0.003"

*. P<0.05; #: P<0.1
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I, B R AR 75 2 D28 B BRAS 2 20 VR )
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FF R 5 R R JE 300 o Al DA R 3130] (NREMD) 45
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A 2N 2 B I R R S A A 5 | 18 K ] 25
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Present situation and risk factors of comorbidity in adult epilepsy patients in West
China

HE Qin', ZHANG Chengi', SUN Hongbin?

1. Southwest Medical University, Luzhou 646000, China
2. Department of Neurology, Sichuan Academy of Medical Sciences & Sichuan Provincial People's Hospital, Chengdu 610072, China

Corresponding author: SUN Hongbin, Email: shb1369@aliyun.com

[ Abstract] Objective To explore the status of common comorbidities in adult epilepsy patients in western
China, and to explore the related risk factors. Methods The Chinese version of Generalized Anxiety Disorder (GAD)-7,
neurological disorders depression inventory for epilepsy (NDDI-E) scales, pittsburgh sleep quality index scale (PSQI) and
epworth sleepiness scale (ESS) were used to evaluate the 199 epilepsy patients between April 2017 and March 2018 in the
Epilepsy Center of Neurology Department of Sichuan People's Hospital. Logistic regression analysis was performed on the
risk factors of epilepsy comorbidity. Results In the 199 adult epilepsy patients, 28.1% had anxiety, 17.1% had depression,
33.2% had sleep disorder, and 2.5% had migraine. 140 patients received monotherapy, including 15 patients with
carbamazepine (CBZ), 20 patients with lamotrigine (LTG), 26 patients with levetiracetam (LEV), 31 patients with
topiramate (TPM), 25 patients with oxcarbazepine (OXC), and 23 patients with Valproate (VPA).Multivariate logistic
regression analysis of epilepsy patients treated with monotherapy showed that seizure occurring more than once a month,
LEV, TPM, sleep disorders were independent risk factors for anxiety in patients with epilepsy (P<0.05). Unemployment,
seizure occurrence in the last three months, sleep disorders were independent risk factors for comorbid depression
(P<0.05). Anxiety, depression, daytime sleepiness, CBZ, LTG were independent risk factors for comorbid sleep disorders
(P<0.05). Conclusions Anxiety, depression and sleep disorder are common comorbidities in adults with epilepsy in

westChina. For patients with affective disorder and sleep disorder, early identification and intervention may be important
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to improve the quality of life and prognosis of patients. In addition, patients treated with LEV or TPM monotherapy had a

higher risk of anxiety than other drugs. Patients with LTG and CBZ monotherapy are more likely to comorbid sleep

disorders.

[ Key words] Epilepsy; Depression; Anxiety; Sleep disorder;
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Tab.1 Demographic data and clinical characteristics of 199 epilepsy patients

[K 2% Factor n(%)
P Gender
5 Male 106 (53.3)
% Fmale 93(46.7)
KAEHT#EFrequency of seizures
<1 ¥&/H <1 time/month 130 (65.3)
=1%/H =1 time/month 69 (34.7)
i3/ %4EThe onset in the last 3 months
Je K AE Seizures free 116 (58.3)
H K AE Seizures with 83 (41.7)
AEDsFIZSAEDs types
1 f Monotherapy 140 (70.4)
=2 Ff =2 types 59(29.6)
KAEHHSeizures types
JE kR BEOR B Focal seizure with preserved awareness 13( 6.5)
JakEPEREHIUE SRS Focal seizure with impaired awareness 58(29.1)
Jry k2t F Sk X5 BB ZE Focal to bilateral tonic-clonic seizure 25(12.6)
S iME R AE Generalized seizures 94 (47.3)
Te53240 & AE Unclassified seizure 9( 4.5)
HA\k Occupation
fiti 7157 sl 2% Intellectual work or students 119 (59.8)
& 7155 2 Manual labour 39(19.6)
Toull Unemployed 41 (20.6)
RFE Snoring
JC Don't snore 100 (50.3)
<4/ <4 times/month 49 (24.6)
>4 X/ >4 times/month 50 (25.1)
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LEV., TPM 50 i 4 B AR TR B ARG . Park 45
o R, WU B 1 LEV W R 2R &l T
Fpi == FAT M EIVE R (Psychiatry and behavioral
side effects, PBSEs) T3, 24 10% ~ 24% 144 IRA
LEV J5 {13 7 PBSEs™ ™. 5 #&JE LEV i ] h4iiE
MR T LB T AR RN, HHAEERY
AN LEV AR SC™ ™ SIS, e LEV (195
TR, 29 3% Y BL T AR . AE A 25 1 ) 4
AR, Nickel, Carpenter %5 [J#F7% #1H TPM
it BRAR SO IIARIE A 2™ Hussain MZ S F5%
A RS BT SCHLE A B, TPM A 1 45 ke e
F, ATA R HETT S PEIERAE™ . 2002 4F Mosby
4 TG T TPM JGI7BHIAR Y & AR Ry 13%™
Drane Z:#F5¢ B /R Ik F TPM 600 mg/d 14 8 & H0AR

&2 199 G AT EE LB BN £ E R Logistic B
Tab.2 Multivariate logistic regression analysis of comorbid anxiety in 199 adult patients with epilepsy

[KZ Factor )(2 A P{H OR1H 95%CI
KAESIHR 2 1 K/ H Seizure frequency = 1 time/month 17.016 <0.001" 4,949 2.315, 10.580
KAEZT Seizures types 9.009 0.061
Jarkt M ZAVELEANE AR Focal seizure with impaired awareness 1.291 0.256 3.079 0.442, 21.433
Jey kb R S5 B 428 Focal to bilateral tonic-clonic seizure 3.979 0.046" 8.511 1.038, 69.780
SMEKAE Generalized seizure 4.371 0.037" 7.757 1.137, 52.930
REESY2EAH9 K AE Unclassified seizure 0.016 0.900 1222 0.054, 27.476
HIHE Depression 8.489 0.004" 3.858 1.556, 9.566
TN RS Seep disorder 12.376 <0.001" 3.931 1.834, 8.429

* P<0.05

&3 199 GRS ABRA B E £ BHERH £ E 3 Logistic 13547

Tab.3 Multivariate logistic regression analysis of comorbid depression in 199 adult patients with epilepsy

[KZ Factor Y1a P{H OR fE 95%CI
Bl Occupation 9.032 0.011
147135 3l Manual labour 1.338 0.247 1.838 0.655, 5.152
Jell Unemployed 8.991 0.003" 4.877 1.731, 13.739
it 34~ H A KAFE Seizure occurrence in the last three months 22.110 <0.001" 13.798 4.504, 42.271
* P<0.05
=4 199 IR A B 52 2 4t B REARFE RS 19 £ B X Logistic @139 47
Tab.4 Multivariate logistic regression analysis of comorbidsleep disorders in 199 adult patients with epilepsy
[K 2% Factor Pk 1 P{H OR1{H 95%CI
1 KIEHE Daytime sleepiness 5.269 0.022° 2.260 1.127, 4.534
$2JE Anxiety 8.818 0.003" 2.906 1.437, 5.875
B Depression 6.622 0.010° 2.982 1.297, 6.854
* P<0.05
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Tab.5 Multivariate logistic regression analysis of comorbid anxiety in 140 patients with epilepsy treated with monotherapy
A # Factor n P! P{H OR{H 95%CI
KAEHH 2 1 K/ F Seizure frequency = 1 time/month 9.095 0.003" 4.243 1.659, 10.854
AEDs 18.387 0.002
CBE 15
LEV 26 9.203 0.002° 17.678 2.764, 113.082
LTG 20 0.001 0.981 0.977 0.142, 5.710
TPM 31 6.223 0.013" 8.992 1.601, 50.502
OXC 25 0.697 0.404 2.377 0.311, 18.165
VPA 23 0.654 0.419 2.314 0.303, 17.689
AR [R5 Seep disorder 12.665 <0.001" 7.553 2.480, 23.000

* P<0.05

R 6 140 BIRAZHATT BN B E L BIERESH £ FE Logistic B3N

Tab.6 Multivariate logistic regression analysis of comorbid sleep disorders in 140 patients with epilepsy treated with monotherapy

[Kl % Factor n ¥ 1E PfA OR A 95%CI

AEDs 25.876 <0.001"
CBZ 15 14.518 <0.001" 48.816 6.607, 360.700
LEV 26 0.360 0.549 0.532 0.067, 4.191
LTG 20 9.839 0.002" 17.986 2.957, 109.409
TPM 31 0.306 0.580 1.614 0.296, 8.807
0XC 25 0.033 0.855 0.817 0.093, 7.148
VPA 23

fEIE Anxiety 9.432 0.002" 6.919 2.013, 23.775

AR Depression 10.885 0.001" 16.640 3.131, 8.427

1R FEHE Daytime Sleepiness 6.492 0.011" 4.573 1.420, 14.726

* P<0.05
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Surgical treatment of low-grade glioma with focal cortical dysplasia in patients with
epilepsy
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[ Abstract] Objective To apply a multimodal preoperative evaluation system to guide the operation of patients
with low-grade glioma with focal cortical dysplasia epilepsy. Methods The clinical data of 5 patients with glioma
complicated with focal cortical dysplasia who underwent surgical treatment at the Second Hospital of Lanzhou University
were collected. The perioperative evaluation was performed using a multimodal evaluation system —— multidisciplinary
discussion, multi-image combination and multi-method evaluation, so as to improve the total resection rate of epileptic
foci and achieve the goal of complete remission. After a follow-up of more than 5 months, the Engel I was defined as a
good prognosis and Engel II-IV was defined as a poor prognosis according to the Engel assessment method. Results The
postoperative examination of 5 patients showed 4 cases of ganglion cell glioma and 1 case of diffuse astrocytoma, the 5
cases were all found with focal cortical dysplasia. Two of the patients had a small amount of bleeding in the operation area
and disappeared at the time of discharge. One lesion was located in the left occipital cortex, one in the upper frontal lobe,
two in the temporal lobe and hippocampus, and one in the insula. Five cases of epileptic foci were followed up for 5~16
months without seizures, all graded as Engel I. Conclusions Multimodal assessment system can improve the prognosis
of patients with low-grade intracranial tumors with focal cortical dysplasia. In the development of surgical strategies for
patients with epilepsy secondary to intracranial tumors, attention should not be paid only to the tumor itself, dysplasia

may be associated with tumors, often the underlying cause of epilepsy.

[ Key words] Multimodal; Low-grade glioma; Epilepsy; Prognosis

DOI: 10.7507/2096-0247.20190046
EETME: ZMAFEZER “FRABAH” 11 (CY2018-BJ12)
#EE#H: K% %, Email: zhangxinding@126.com

http://www.journalep.com


http://dx.doi.org/10.7507/2096-0247.20190046
http://www.journalep.com

R ¢ & 2019457 H 2B 55 5544

H 19 4L LIk, B A i 5T 0 g #H 56 14
TR IS o PR e b B2 S R & AE T4 L,
It H AT RESRME—REAR, MEVA M 1E (IR S0 1 o
PR L, RN 30% ~ 35%" . {HHLA BFSEIESE
IR A A B A — s S BOR AL o 7E T 40 fi SR
TG 2 BN R R, 80% 11 82 Bl
JEV R X SR A7 AE B2 SR L . A IR ST R AE T i 21K
o g o RE 5 Ry kEVE B2 A B AN B (Focal cortical
dysplasia, FCD) MUZVIEK R, 2111 T ¢ T3 LLAN[F]
5 738 I v B A T AR 4 ) R, L R A
ARh ) A (R R ] (EEG) Tk E &
WERH, FE R 22 FoR AEA7 FCD RSO R, T RAIE %
2 5 AR TG B BRI, A S R
B, BN 5 FCD A, #f 2l iR A i Lt BLE0R
PE S IBAT 2 ST 2R IR R A K D T v
FEMEORME, B TR TR 2 1 58 i 5 |
AL A 7 % TR

PRI, ot 205 32 GO G 340 T DA g e )
FCD. EPRPUEIHEE S (ILAE) M TAFH &AM T
B FCD 2325, 51 AT ECD TAY, BV HAth g 3R
&y FCD™, FCD b #% oA FCD 1 A5 iz
W SRR B 45 A o ARTFAE A £ B H AR 2SI
TR ZENL FCD b BOAL, 518G 5 i o £
FCD Y80 B T AR AW

1 #ARERZE

1.1 fREIER

BT 23 2018 4F 2 H—10 H T 22 MM R#5
TEBEAT T ARIG YT I LR 5 o BRI S Ok I S
It FCD 1 5 Bl /B & G IR BE R}, BB IE 0 /B 1Y)
PRSI RIS IRZG IO A Bk a) | Bl TR B) K
T wORE, WK 1,
1.2 FHik
1.2.1 &gl O KEERFAIEAL . rf B
AL AT VR S 1 ) R AR RS G A, 05 S A5
AR, SR, D RZGIE B 5 RS R A A 46 B YUk
A, REHCRES B . BT AR R TR R AN
HL & (VEEG) Wi, #R4EAEIR 5 R0 EEG #4771
fili o GERRAR ARG A . A AT Sk 0 L PR i
1% (MRI, F24% MR 35 37 M4 52 057 +45 P S U -Hi
FEF) 44, 3.0T MRI 4, Z2EE, 2 3DT1
A 1mm, T2 & 2mm), WKL E. @ VEEG
W . R A IEE Cadwell EasysIIT Z 16 EEG {7
WA E 2 EEG. @ 1EHF & ST B ALK 2 1
(CT), M T MRI KA A ERH . @ DeERi LR

0277 o

BAR (EMRD) « 2 TE AL RE X JH Bkt . *F
T HA VA AN BE R O 5 07 28 F A P e PR — A 1 [
—PEIESE AN R BB, T BT G . 2R
Fi e f BN A 4G B2 2 BEG, Ry e, 45 AR
BT B BPAG BORE, e BB T ARUIBR 7 30
DIBRYE . ARk UIER 5 PR IC B2J= BEG, #4))
ARSI E B Z RO, 7 R VIBRVE L

1.2.2 TG A BEXRETH, RIEAR
SO E SR, 12 IR DT . B
Ja Pl SR 3% Engel 04 1 9. ARJ5 JCIUR K&
Y5 W RJIFHIRAAERA>50%; M. A5
W R AEW D <50%; IV AR5 MW 2L .

2 #R

A e ) B 3 1 (60% ) , Lotk 2
(40%) . FARAFEW 7 % ~35%, FH) (20.6+10.33) %,
FRAARIS 16 % . RFE 6d ~ 184F, S (5.42+6.96) 4,
#E 5 5 FCD I AL B 35 v, T A g 4 1] B0
WS 1. FELSW i T, A 3 B B A BET
R RS H R 254 (AEDs) , 1 Bl IR 2 b
AEDs, 1 il E R 3 Flr AEDs. S k@ Z2 kL
73 17 N S s G I 7 0 & i N L
L], 2 BIARIGEARX D, 457 ki, KSR
J7, HBERT A Ik . BETTRSE Y 5~ 16 4>
A, P (9.043.69) T~ H . ARJ5H # ARk AEDs, %
JWICAANE, Engel B8 1%, W3k 1.

3 it

FARIEIRITMEIR PRI B RO, BN 259)
SR RO & AF I BT E R W . oW A
(14 S DT B 2 A B0 X, W] EH DR B D BB R 2
21 30% ~ 50% i fihoRd £ B A WO AR, 2 R E
DUVUIE & AE N & RE AR, T H 22 25 Pk 6 P
R UG AT AT ST f i g S T 5 | A
Ve, AH55 = G e SR A B, ARS8 00 158 Sty Ao
FRER ZR B A ™ PR R SR S 2 A 7™
Wi £ B AR T S, S EOA NI RE TR, e
EHFR" . B AEDs BEFE T4 A AN &
1B, BRZHAE RN RN, HEFEEEERM
IR ZGW RSO N R RESE el R RAFX
S LI R TR AR IS T, (RGN e R
BEWR ZVEBUS AR BB, 280 2SR B
FEERN T T i & AR AR A . (RGO e
JoC PR P A A A R, BOR AL S IR A T RE R S 4
AN, TSR, 78R AR SR & 1R 5

http://www.journalep.com


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

278

Journal of Epilepsy, Jul. 2019, Vol. 5, No.4

®1 5GIBEFRNRERER
Tab.1 Clinical data of the 5 patients

SRR (X)) e (5F) y o FEBEm A () pEvsIE (H)
5 : SO MK RfERE AR : Engel 4+4%
No. Gender Age Course AEDs types  Seizure type Pathological results Duration of Follow-up Engel level
’ (Year)  (Year) U & hospitalization (d) time (m) ¢

1 4 Female 15 1 0 RStk T 4L +FCD 30 8 I
Loss of tension  Arthrocytoma+FCD

2 J Male 35 18 2 I TR +FCD 43 8 I
Cognitive Arthrocytoma+FCD

3 B Male 7 6d 0 JUUE T2 MR +FCD 28 5 I
Myoarray Arthrocytoma+FCD

4 % Female 30 8 3 BEEYE T AL +FCD 26 8 I
Progressive Arthrocytoma+FCD

5 i Male 16 29d 0 Wtk RIVAMIR+FCD 59 16 I
Clonic Astrocytoma+FCD

TE: RAFEZER k8 B8 SRy kb P Jo Ay R 8 P 2R P i R A

20 BB R, A 13 40 e i L XSS s i f P
AT LIS Sh Rk S ™ Prayson 25 FE— 7 [a] Jai o4
WFFE R & B, 50 FIXEIR PRGN B A 40 195 2
S5 Ry g R R R % B R/ FCD 347, 7R R 24K
TEOLT, s A B w] GRS FL TR Y, TR & VR
EIFR F T R A AR AL 4T, A7 5 IR A G P o
SR 14 15 N EEG AR5 2 B3 108 1 g 6 3 1 B 93 )
Rl (BRI 11 2% > 1.5 em) IX 38 HL AR LA 1 AR UG A5
RENYPR, IR A SR EOR T, Bk AR IR
RNy R IR & A 1 DX 09 9 80 X R )
FRAEPEASAR™ o T AR AR L R A R L 22
SRR | PR A A TR R S A T B S AR

FCD 03 T — L[ ) fz 45 M £ 6L, J2 LR
R T AR S5 DL A BRI T | A2 B IR T A5
=RAGH, M H R ZHBCN AR TE . 2011 4R,
ILAE TAEZH7EARIR] FCD WA Ayl RIRGE | 1427
o U AR i 23 DB O R S Bty e I O N
.1 ZARKEHE LT RS ERL, i
TEE AL, ) e 5 i gk R . A5 R I K
IR AT SR FCD, 3252 R A 1 By A8 78 20 P
5 T 55 Al R X )™, FCD S0 | A0 BERSS5
P2 RGP A A OE, g8 B S BOMEA T
T

H R, 56T e AH S0 14 & s L] v Jc B
Wi, Hoh—Fh S R OC FILFIR R s Y, /Y
ifr e AR By R A3 000 (e g 2H SR O 10 2 1, B
BT LA IR i R (%) S 35 I e LA A Sy B0
R DX X AR AT B RS Rl RN, A an A sk o
(N-L B R A& AR KRR SO Z k221, B
B Ar (M oeiE B A fh /N i AR Ak ) | A0

http://www.journalep.com

Ak (B FARME) |« RAE SN (I 2% 200 A PR B H A7
TA) R B 2% 0t B %A T B S BN
KAE

ERIPNEZ I NINISE T Y& (273 RSP E SR
BRI A 5™ BUR KL 5E 2 DIk T N s T
ARG SR, R4S MRT EME 0] 05 kk bl b
Bi, FARIGTT L5 R I QI Ao B 2425 A (4
VEIh AL ) AREE AR . ZEVIBR IR A RE v, AR
FAJR R U T R FE I B0 AR, AN Bz iR B
T, XEH] R RN AR 2L R AE R AR . RBESE 2N
Bk Bz )2 EEG AGI A4 3 e IX 38 2 0 E IH 2 PR 2 K
PP 54 S N I i B 7) 12 L E @D S W R A X
14 98 = R S A b SR A A . RAEAR REBIFSE
R, BT I T AR A BN A A YA 41
R 65% ~ 77%, TAEY RYIBRAR S L7+ = 82% ~
92%", FEXT 41 WAFFE 3L 4 181 191 g AH S M
BB U & AELS R RGN B, UE
43% 1Y S ETE MR VI BRA S TOI & AR, 1 79% 1)
RHTE AR VIR AR SN & MR B, (1
AT Bt | RSB E M R VIR 2% AT e A RETY)
IS Hb 22 BRFEANUR L AR X, I AT e G TR

e TR T PR A7 B4 I R 8 SUHE T
ARUIGAERTE S, I HAFI T ARG RSN & 1R
XoF T bR AR SR P A, R e TR 5 9
FARMEE G DHZAS AN, AH R A £
FARHE KA | 280 A0 . MRI, EEG VWU 4
YERIKI] VEEG Wi, WAZERFHEAT CT ., POt & 4t
THEALETZF4E (SPECT) | fMRI Ff5i N AR AELA
RETE 4 A 2 (SO L, K SO AL 23 VIRR"

25 b, IR A S R IR YT BRI


http://www.journalep.com

R ¢ & 2019457 H 2B 55 5544

SRTERREAS B, i Jed J) Bl 99 22 Tl e B0 A,
A T AR 5 CH . 2RSS A]
DAS s O AL O B HEm M, 95 TR, g
ik e 96 S8 A A A R B, ST RO e B
Vi, AT E LR A, EARSNE L

S 30k

1

10

11

12

13

14

Kerkhof M, Vecht C J. Seizure characteristics and prognostic
factors of gliomas. Epilepsia, 2013, 54(Suppl 9): 12-17.

Prayson RA, Fong J, Najm I. Coexistent pathology in chronic
epilepsy patients with neoplasms. Mod Pathol, 2010, 23(8): 1097-
1103.

Cossu M, Fuschillo D, Bramerio M, et al. Epilepsy surgery of focal
cortical dysplasia-associated tumors. Epilepsia, 2013, 54(Suppl 9):
115-122.

Tassi L, Garbelli R, Colombo N, et al. Type I focal cortical
dysplasia: surgical outcome is related to histopathology. Epileptic
Disord, 2010, 12(3): 181-191.

Ferrier CH, Aronica E, Leijten FS, et al. Electrocorticographic
discharge patterns in glioneuronal tumors and focal cortical
dysplasia. Epilepsia, 2006, 47(9): 1477-1486.

Barba C, Coras R, Giordano F, et al. Intrinsic epileptogenicity of
gangliogliomas may be independent from co-occurring focal
cortical dysplasia. Epilepsy Res, 2011, 97(1-2): 208-213.

Barkovich AJ, Kuzniecky RI, Jackson GD, et al. A developmental
and genetic classification for malformations of cortical
development. Neurology, 2005, 65(12): 1873-1887.

Blumcke I, Thom M, Aronica E, et al. The clinicopathologic
spectrum of focal cortical dysplasias: a consensus classification
proposed by an ad hoc Task Force of the ILAE Diagnostic Methods
Commission. Epilepsia, 2011, 52(1): 158-174.

Mittal S, Shah AK, Barkmeier DT, et al. Systems biology of human
epilepsy applied to patients with brain tumors. Epilepsia, 2013,
54(Suppl 9): 35-39.

You G, Sha Z, Jiang T. The pathogenesis of tumor-related epilepsy
and its implications for clinical treatment. Seizure, 2012, 21(3):
153-159.

Compton JJ, Laack NN, Eckel L], et al. Long-term outcomes for
low-grade intracranial ganglioglioma: 30-year experience from the
Mayo Clinic. ] Neurosurg, 2012, 117(5): 825-830.

de Groot M, Reijneveld JC, Aronica E, et al. Epilepsy in patients
with a brain tumour: focal epilepsy requires focused treatment.
Brain, 2012, 135(Pt 4): 1002-1016.

Chang EF, Christie C, Sullivan JE, et al. Seizure control outcomes
after resection of dysembryoplastic neuroepithelial tumor in 50
patients. ] Neurosurg Pediatr, 2010, 5(1): 123-130.

Japp A, Gielen GH, Becker AJ. Recent aspects of classification and

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

279

epidemiology of epilepsy-associated tumors. Epilepsia, 2013,
54(Suppl 9): 5-11.

Ruda R, Trevisan E, Soffietti R. Epilepsy and brain tumors. Curr
Opin Oncol, 2010, 22(6): 611-620.

Yang L, Morland TB, Schmits K, ef al. A prospective study of loss
of consciousness in epilepsy using virtual reality driving simulation
and other video games. Epilepsy Behav, 2010, 18(3): 238-246.
Cramer JA, Mintzer S, Wheless J, et al. Adverse effects of
antiepileptic drugs: a brief overview of important issues. Expert
Rev Neurother, 2010, 10(6): 885-891.

Voorhies JM, Cohen-Gadol A. Techniques for placement of grid
and strip electrodes for intracranial epilepsy surgery monitoring:
pearls and pitfalls. Surg Neurol Int, 2013, 4: 98.

Mittal S, Barkmeier D, Hua J, ef al. Intracranial EEG analysis in
tumor-related epilepsy: evidence of distant epileptic abnormalities.
Clin Neurophysiol, 2016, 127(1): 238-244.

Pallud J, Audureau E, Blonski M, et al. Epileptic seizures in diffuse
low-grade gliomas in adults. Brain, 2014, 137(Pt 2): 449-462.
Hauptman JS, Mathern GW. Surgical treatment of epilepsy
associated with cortical dysplasia: 2012 update. Epilepsia, 2012,
53(Suppl 4): 98-104.

S, B JRARPE R BUR B AN R AR 4028, SEIBE S
22,2012, 28(13): 2124-2125.

Chang EF, Potts MB, Keles GE, et al. Seizure characteristics and
control following resection in 332 patients with low-grade gliomas.
J Neurosurg, 2008, 108(2): 227-235.

Buckingham SC, Robel S. Glutamate and tumor-associated
epilepsy: glial cell dysfunction in the peritumoral environment.
Neurochem Int, 2013, 63(7): 696-701.

Campbell SL, Buckingham SC, Sontheimer H. Human glioma cells
induce hyperexcitability in cortical networks. Epilepsia, 2012,
53(8): 1360-1370.

Bonney PA, Boettcher LB, Burks JD, et al. Rates of seizure freedom
after surgical resection of diffuse low-grade gliomas. World
Neurosurg, 2017, 106: 750-756.

Lerner JT, Salamon N, Hauptman JS, et al. Assessment and surgical
outcomes for mild type I and severe type II cortical dysplasia: a
critical review and the UCLA experience. Epilepsia, 2009, 50(6):
1310-1335.

Jayakar P, Dunoyer C, Dean P, et al. Epilepsy surgery in patients
with normal or non-focal MRI scans: integrative strategies offer
long-term seizure relief. Epilepsia, 2008, 49(5): 758-764.

Englot DJ, Raygor KP, Molinaro AM, et al. Factors associated with
failed focal neocortical epilepsy surgery. Neurosurgery, 2014, 75(6):
648-645.

Englot DJ, Han SJ, Berger MS, et al. Extent of surgical resection
predicts seizure freedom in low-grade temporal lobe brain tumors.
Neuro Surgery, 2012, 70(4): 921-928.

http://www.journalep.com


http://dx.doi.org/10.1038/modpathol.2010.94
http://dx.doi.org/10.1111/epi.2006.47.issue-9
http://dx.doi.org/10.1016/j.eplepsyres.2011.07.004
http://dx.doi.org/10.1212/01.wnl.0000183747.05269.2d
http://dx.doi.org/10.1111/epi.2011.52.issue-1
http://dx.doi.org/10.1016/j.seizure.2011.12.016
http://dx.doi.org/10.3171/2012.7.JNS111260
http://dx.doi.org/10.3171/2009.8.PEDS09368
http://dx.doi.org/10.1097/CCO.0b013e32833de99d
http://dx.doi.org/10.1097/CCO.0b013e32833de99d
http://dx.doi.org/10.1016/j.yebeh.2010.04.011
http://dx.doi.org/10.1586/ern.10.71
http://dx.doi.org/10.1586/ern.10.71
http://dx.doi.org/10.4103/2152-7806.115707
http://dx.doi.org/10.1016/j.clinph.2015.06.028
http://dx.doi.org/10.3969/j.issn.1006-5725.2012.13.008
http://dx.doi.org/10.3969/j.issn.1006-5725.2012.13.008
http://dx.doi.org/10.3171/JNS/2008/108/2/0227
http://dx.doi.org/10.1016/j.neuint.2013.01.027
http://dx.doi.org/10.1111/epi.2012.53.issue-8
http://dx.doi.org/10.1016/j.wneu.2017.06.144
http://dx.doi.org/10.1016/j.wneu.2017.06.144
http://dx.doi.org/10.1111/epi.2009.50.issue-6
http://dx.doi.org/10.1111/j.1528-1167.2007.01428.x
http://dx.doi.org/10.1227/NEU.0000000000000530
http://dx.doi.org/10.1038/modpathol.2010.94
http://dx.doi.org/10.1111/epi.2006.47.issue-9
http://dx.doi.org/10.1016/j.eplepsyres.2011.07.004
http://dx.doi.org/10.1212/01.wnl.0000183747.05269.2d
http://dx.doi.org/10.1111/epi.2011.52.issue-1
http://dx.doi.org/10.1016/j.seizure.2011.12.016
http://dx.doi.org/10.3171/2012.7.JNS111260
http://dx.doi.org/10.3171/2009.8.PEDS09368
http://dx.doi.org/10.1038/modpathol.2010.94
http://dx.doi.org/10.1111/epi.2006.47.issue-9
http://dx.doi.org/10.1016/j.eplepsyres.2011.07.004
http://dx.doi.org/10.1212/01.wnl.0000183747.05269.2d
http://dx.doi.org/10.1111/epi.2011.52.issue-1
http://dx.doi.org/10.1016/j.seizure.2011.12.016
http://dx.doi.org/10.3171/2012.7.JNS111260
http://dx.doi.org/10.3171/2009.8.PEDS09368
http://dx.doi.org/10.1097/CCO.0b013e32833de99d
http://dx.doi.org/10.1097/CCO.0b013e32833de99d
http://dx.doi.org/10.1016/j.yebeh.2010.04.011
http://dx.doi.org/10.1586/ern.10.71
http://dx.doi.org/10.1586/ern.10.71
http://dx.doi.org/10.4103/2152-7806.115707
http://dx.doi.org/10.1016/j.clinph.2015.06.028
http://dx.doi.org/10.3969/j.issn.1006-5725.2012.13.008
http://dx.doi.org/10.3969/j.issn.1006-5725.2012.13.008
http://dx.doi.org/10.3171/JNS/2008/108/2/0227
http://dx.doi.org/10.1016/j.neuint.2013.01.027
http://dx.doi.org/10.1111/epi.2012.53.issue-8
http://dx.doi.org/10.1016/j.wneu.2017.06.144
http://dx.doi.org/10.1016/j.wneu.2017.06.144
http://dx.doi.org/10.1111/epi.2009.50.issue-6
http://dx.doi.org/10.1111/j.1528-1167.2007.01428.x
http://dx.doi.org/10.1227/NEU.0000000000000530
http://dx.doi.org/10.1097/CCO.0b013e32833de99d
http://dx.doi.org/10.1097/CCO.0b013e32833de99d
http://dx.doi.org/10.1016/j.yebeh.2010.04.011
http://dx.doi.org/10.1586/ern.10.71
http://dx.doi.org/10.1586/ern.10.71
http://dx.doi.org/10.4103/2152-7806.115707
http://dx.doi.org/10.1016/j.clinph.2015.06.028
http://dx.doi.org/10.3969/j.issn.1006-5725.2012.13.008
http://dx.doi.org/10.3969/j.issn.1006-5725.2012.13.008
http://dx.doi.org/10.3171/JNS/2008/108/2/0227
http://dx.doi.org/10.1016/j.neuint.2013.01.027
http://dx.doi.org/10.1111/epi.2012.53.issue-8
http://dx.doi.org/10.1016/j.wneu.2017.06.144
http://dx.doi.org/10.1016/j.wneu.2017.06.144
http://dx.doi.org/10.1111/epi.2009.50.issue-6
http://dx.doi.org/10.1111/j.1528-1167.2007.01428.x
http://dx.doi.org/10.1227/NEU.0000000000000530
http://www.journalep.com
http://www.journalep.com

«280

BRI A R N R R

P ETURR R REEZ 5 G4 T RO &

[HZE]

Journal of Epilepsy, Jul. 2019, Vol. 5, No.4

/ﬁ\

WG T 5 2 BT 259 (AEDs), 1EIX i 2 T B2 LA AN RROBE, SRR AL

RFEH AR, R A B E A a4 el LK) AEDs AN RLSR BRI SC BB, O
RGN R GANE . AEDs M RS AT 20 AR ARG RS TR OG | RGP ARG L B AR Y, SCEet
RIS RS A R B . YEAERILT B S0 0o H 0 45 0 T HEAT 238, LA R AR V637 F) 245 ) 5 LR A

HEEAR I, HE— 4R SR R RTEIRTT
(RBIA YOG AR KfER)T

R Z B0 B H W K IR BRI 25
(AEDs) , 3X/~id 2 H o] fE B0 — 8N )L By, ™
HH A BEE SR AR A RN 4 B BRBUmUR R
% (ILAE) 7 1999 4EBHBf3R H . PUIWTAYT 1Y H AR
I T8 A IR & AR, SR AN B,
IR IE R A TG

1 R A R R R R

FENA BTN, el UL AEDs A R L
BER B HAR AR F fe g # Il , A0 39.13% ;5 H:
UCHTEE R G LM A RGEAME . AEDs WA R
o7 AL LS 1.

2 FUBRZSE WA R &R X SRR

AEDs A R W AFTE 35 AR 22 57, T i
FHE A AN RN | RF SR AR AN RO K3
TRITAH AN R R R DU A T A T 3R
2.1 FIEHEXAR KA

AEDs 55 5 AH & 1 8 WA KLV A AL R 50
FHOAEAR, W% | PRI 45 Bl 20K ol 2R e AH SCAE
R, Wy WG ka5 MIRARS
FHOGHER, e b 0 2 | AN Il | 42T
YMALPEST NS . XN RN 2 N, —
ANt B T U™ R K, SR R
KN ) B R R — R 25 PR
250 .

211 AR ZA&R HEEZEWRIEE—N LY
A, R BsRN 288 A P b Tl 22 PP AN 1 252 1) A0 S
AR (Genotype) B £ (Allele) , IRFREE
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N Z M (Genetic polymorphism) . AZEHEH L3
PEREAUR T 5L 4 b 8 27 9148 DUERR R[], ok
VBT 248 DL B A AR S, L B KU Ao7 35 PR ) 2 4
Beffe, FEKNZASVENT B2 el AE 254 B AT K
YERI A,

T o, ABCC2-24CT =Rh KK %I H 2% f
T 2R SV P4 R A St 2 5%, CC R
BRI B RS T TT RN . 24CT A F
J M2 BE A BN kA PR B L il 2 vk AR
CYP2C9 1 CYP2C19 7“8 St 3L R ¥4 & vh A 1 i
o, M BH CYP2C9 F1 CYP2C19 FEPK AT D il
£ R B L 22 M 2 R B, 48 I R B 5 1)
HFIEY . A, CYP2C9, CYP2A6 FEN £ SR 5
M PN AR AN (VPA) 25" . CYP2C19, CYP2C9
FEIRIAT 520 VPA IS FRE, RARAIA AR E VPA
B B R B AR T H AR R MR AR R A R R
UGTIA4 127delA BRI E R 5 =08 (LTG) Il 2Y
WA TR,

2.1.2 HRis AEDs ZEIRPIAIICIE, 2 han
Jitl (5, % P450 " (Cytochrome P450, CYP450) 4
T, W3R 2,

CYP450 EZAFFE T RFRORLAR Y, #EAMR ML
HY0 AR E T EEAER, HE M
ELYIREE R, RN R . K
#( AEDs J& CYP [F] TE§FY)EY, H CYP [A] T.EEA~
K 2 5K, %3 AEDs i S AmE ", HR4R
18, 5551 AEDs B C 3R I IE 25 AR e i i
S A1, HAth S [ R B i S sl il CYP W] T
s e A RS R T B LTG K LTG 5
VPA & HEJLI LTG MGk E, KA 254
BIL LTG 259k B B TH R, X ATRES VPA )
il CYP B MEA K,
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AR A B W AT BB G . A2 RS MZMEE . AR R, 2 65% HIRI
P§3H (LEV) 2 —FM Al AEDs, Hw WA LEV B LB IhAEFe iR S, HASHRE 7
RVERE ., TC T Sk#® ., A WS kIR IR 7 B LEV BC2PE B e i, %8Rs
LEV 0] 88, 51FIRZY G BB a ki, % LEV KEB/RUFE RIS B EHE L A " 2016 4FE3%

®1 AR ELNTRRE

A =7
259 2)}5%# TR DG KHNRYT RS
REEFE D% Lk UDRIH B RS PR IR Je¥% | B RS FTUL, Stevens-
AN | ARERINUAE Johnson ZEAAE, 47
AAEPEYE D& B OB LCLET R W) | L5 R8 G BahiTh . 230 ULE) N AN B O
AEWEZ D% JETT . VERE . AR, R L. 23, UL IRRIRE PR TR SRS | TR R B RE L TR
ZE (FWTILE) btk HBURWHER | e KIS
1¢317F 1%
BRI DK ARERERE, JLeJs RE G IR s, IR | RS . 2 B B2 AR | Stevens-

k| AehA Tl EAhLLAN R i BRI TR (KRS Johnson ZRGAE. IFi
JD PRz | iR KRR

FNRR D% R H 2 [RIZE B 2% e | /MRS | IRIERRLE A
1E
HIXES D% REEA L RAT B MK R TREIE I, Bk . AR, £ Rt R 2 ZLUFLE) |
PR RLERAE /MR | 2R A (5
W) . TR ER G
EBT  C% VIR, Sk ST B, BB SR . B T
hiFE=HR  C% B Sk SRR D IR R, SehAT . S F£9% . Stevens-Johnson ZE 4 1IF
LTI |, REIE R BRSO E | S | T
A BERGEBY I,
BARVEE % PEOF . WM EAL, S BRI, RBNIALAE K%
P
PV C% SR W, SR BB R B Tt
REEAAE
FEntAE C% R HERT L ET IO, R B A KT TR St Mt R ()
SR

{E: FDA, S 25fE MR ; C 9, sh9im WoRaen IR IGMIE AL T2 259, (HAX IEIRIA L HEAT X RIS, L2 ) AR N
H, TRTEAAT 253G LR RIS D 9, 253t ARG 15 e fGR:, Z2 10 0 I oo VAU B, 38 (TR 2200124 i 52 2 B0 B 75
AL

®2 5ERBBRMAYEXORBGEE

251 R

AL CYP2C9, CYP2C19, UGT

PR AN CYP2C9, CYP2C19, CYP2A6, CYP2B6, UGT

REPEF CYP3A4, CYP1A2, CYP2A6, CYP2C8, CYP2C19, CYP2D6, UGT1A6, UBC2B
K% CYP2C9, CYP2C19 il CYP2EL, UGT

FPKT CYP2C9, CYP2C19

T T 95% LA D AT HE T

WENEE CYP3A4, UGT

FEMLTE 80% 2 IELUFURSHEL , HoAv el CYP2C9, CYP2C19 fRiiff
AR CYP2EL, CYP3A4, CYP2C19

e 70% F1 UGT1A4 454, 10% LA A HE
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A& K 2 S B R (FDA) ¥R AR 1,
LEV 1 FH 235085 T AT e 350 ik v FH 2z 35 ey v
EFE, sIREFEREL (20 B EmfEN ™ &
AR, X EREIERIT BB BOErER o Ih R A
I 5 R A

Ak, Alpers 5 G fE 2 AR DNA R4 i
POLG KPR 972 3 Il st AL P9, (B IZR Bk
()5 ] VPA e A 403 1 IXUIRS: 35 ik 1 H Al 24
YR E B E, $2R8 POLG N A g s
VPA IFHifiA %"
213 FABMXARRREGEE XEARRNF
SEEE W it 2459 B LA SR WL AEDs Al B PR 2225
PRI A o %k T B S 3R ik R 24 R 5 e
FEORN R R 25t . I8 H AEDs 1Cii
FEPRI AR G LAY, P AR A1 35 RN 45 5 Ay FR A e %
e A 2 AR =, SEIMARLEIRYT .
22 HFREFRMBEXARRE

UL AR AR A SN BN 32 BRI A B
JRAR OB AE AR R G o R HA
Stevens-Johnson Z & fiE (Stevens-Johnson syndrome,
SJS) | BEMER ¥ f# (Toxic epidermal necrolysis,
TEN) Fl§2 5 B9 (Mild maculopapular exanthema,
MPE) %, Hrr, SJS il TEN 2 [l — B¢ BRAS B 2 i
PR R B A e X, FEERIN 292 | Rk
s, H2 BN RS R, SIS AR RANT R, T
TEN 80y &, HEFLR L 40% 7,

AEDs JIr 8 I 0 3 2203 Ry 78 285 I i P 4t
P st A% A0 G 25 WA M 7 . w2 il
T2 5 IF N 45 S T A SR, R
B RE RN, FEUF; 5 J57 2 TR
MeESH, PR TR £, R IR
22,1 HRRAANKFRE S AER S 5% AK
AR RS A Ry 30 W BFR S A28 Al e
Jit (Human leucocyte antigen, HLA) , P40 $2E 2
2T MM EERMR R, B HLA B
WZ &S AEDs KB kA KSR SJS/TEN
MPE 258 1M1 "™ Shi %™'5iE52 HLA-B *15:02
BB E R T DU AN R 595 (CBZ) J&
HE IR B B R st A AR, TRl , I8k B HLA-
A *24:02 ] RE S FEURH T I5 126 AEDs Z )5
LR B a5 A% XU B 1A, )& AEDs Rt K2 R
(XU SE IR . HLA-A #24:02 3X— KU 5L 1 &
BAlH CBZ B Bi v e & B HEBRHE R I 69.6%
P E 90%, {22245 T BRI K 5 1) HEBRAK
FRIKF 84.6%; [AIIL ERSE AN H AR NGEH
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i AHE DL S CH At 218 Y 174 B ik A ) B AL 1 e T 3st
Bric™ . AUFFRGE HLA-A %31:01 5 A7 B
Qo [ A5 XN BE IR CBZ BT EL SJS/TEN A K
BEAR S e Ah, AR CBZ BUIF i & 1y
EPHX1 TC 572U {8 5 T CBZ 3% 8 # , EPHXI
TC f& CBZ SRR i k7 fa R R ™

222 HFRRMHERRREAGFEE JTHEA
. 7EBE T CBZ S5 5 F153% AEDs ZHiSAEIR
SR FR TR BN RSO AT g S5 R AR R G, T
Kol HLA-B *15:02, HLA-A *24:02 J£[H X T 3L [
SRR B Y R, 5 U A 05 R SE AEDs,
HHHESS T 1525 AEDs A0, DAREAR SRkt 00 3505t Ky
R BUAR RL R iy 8 2 A AR i 3 A 20 FH S o
Jti AEDs A RedE 61, B4 nTAE 25 RIS, Bk
BE AT HEATT , R S N B AR
2.3 KHEIRITHXAR KA

231 KBEFTPMEERRERE AWF5EXT 542 4
Ik AEDs By ZBEDT 10 4E, K 95 il kAT
AEDs MHCA R O, HAMEGPEIN B35 & 4= AEDs
FH A KL SR A0 HE S I G 8 T AR I P e
2 BT fig 55 A M U AR A R 2 B ) R AT G
B LIS B RN AR IAE . Z2REDP LR GRS
LIS IRGE, KWIIRA CBZ nTEURAN LA, Horh
WTEJR IR AT e 5 CBZ RIPEHTR] PRI R 1 431 5 B
i, PR R BT DR NS R
AN, BARPESEA VPA i) 75 A& A ILE Al 4 4™
AR HRGE , WOt R IR VPA AT i 2 in
LU AAE I &R e AL T RS
VPA A5 | = M 2 i A 5™

232 KB HFPHXRRREGER XTI
RIT A BN RV ) AEDs, 145 T g Reig s
il R AE B /N, B TR JC R ARG o1 2% SR i
R E0s F, XA B Fil/> AEDs KA B2
[T

24 HWER

241 FHERAGHEEAER  FRRELOPUEIRG
7 I R B AR S — APk R o PR s, 4 iR AR
AEDs n[ EUIR LY, WS- B8 R IER &
B.BEA. SSERIE S HBURRU] & TR
XFRRZA A0, A IR A R A il AEDs #9500 42 1]
JT A= B LI T 2R 5 fg B BRAL TE e i T2 25 2
AEDs 2 # & S HUR LW 1 R R, ) &5
L, R G JERGE, CBZ. AL HLE: | Fh KA
LM AEDs SR IFEPUA, 1l REAREE AR K IG L
RN B ER K F- . AEDs BB 1R AT g 5 H S 3%
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MIRERZ A 56, AUFFERI, AP TR IR AT i R
W 2 oG LY B ™
242 WEMBHHEAER TR RPEIEE 2R
P RHE A 25 (RCOG) 1 WA AT BY SR B 15
3 (Green-top Guideline No. 68), XJ 22l #4211
T J8 A, B 55 TAE 5 A0 H AEDs ()i L3
Wy XIS, AR AR R A VR R v ] | e R L R
VRIS | AR AN N A w30 A A Y R 3R 45 7
TR X S5 AT BRI AR SC KU DA, AU X A
AR B0 i LRSS BSOS J7 THT LA % AEDs i
A TR A R 0 g 2 3 H A
IR 5 mg/d R 2 AEIRERS 12 6] o BEAMENR S
MAENBL R EARNRERT TR, A ATT
LB AU IR A R R IR
PR N PR B LA K Bl 7 - 3 ] 26 s iy 141 BA
5%, X LIEAT HEm G A 5 I EA T iR LA KA
i, B PIOC T B I RAFAE R JH %8 AEDs 77 i LAFE
AR A XU L 5 R BIR 2 b4 i A I AR
LTI S ™ SR il e/ ME VPA B0 XU
AT IR 3,

3 HEXTHREWZGMA R RN ENRE

UTAEA, [ A 2 MR~ 2 B0 T IO 5
PRI~ | e o S sl 22 55 7 I 5, JFHAS 17—
SE R . PMNIFE Y T AR 2854 AEDs
WA 2R, A LA AN S TP AEDs
MR IT 254 W5 (Therapeutic drug monitoring,
TDM) JFJEf oL, KM E AR H CYP2C19,

° 283

CYP3A4 G 25 Bg A N 2 254 5 E SMF e W] . 22
o FEHSE W T AR R ROV S R 2 A5
MIOC AR . 2018 4F lim PR 25 W Sk (5] 20 2 52 it K
(Clinical pharmacogenetics implementation
consortium, CPIC) L[4 X HLA XN EZ 545
CBZ/ B V4 i SO RS0 & 26 1 I IR 24 4
Fio DU ARET HLA-B *15:02 #H LLIE AN 5728
rrE AR HLA-A %24:02 5 CBZ-SJS W W AHE, 1M
HLA-A*31:01 7& H 5 AR n] G855 B80S ARG,
B5 b EHFA AN ROV I TCR A G, T i
B 1 BE B Bl T K BE I R A 1S 1 25 ) 5
YR, e KRR E bl 2 A R ROV & A
T g S SR A VR TR 15T
WA PE A 1Y AEDs £ 25BKA IR 1M %A 1
BRYHE FEIL, B KEEAR) 225573
BEFE o ARBEAE XTI s X SR AT A Ar, X 8 i
] AEDs P EY IR 597 V5 )7 04T e Bk B
CBZ/VPA. VPA/LTG X PiMH & LT R

4 Z5iE

AEDs 7E{RY7 i R HP AT BB BN R Sy, H
A — 7 R, AARIRATRENS 4R X SR R
WK 2%, WA BY Tk fe AEDs AN R &4 . X
T E AR AEDs A RN AT KBRS, ARk —
RS G ERIRIT %R . HERIHEARR D,
WOk A B 2 0 R B AR I ABRFFE AT 51, FREL
W Z20E A E BRSO A AR R
7 A DR

R3 WXERHAIRE & /ML ETRE Y

B RA LReREA

AR B Pk 255

LHERF AT OMNATESEERIGT TRIERL FA IR VPA; @ 1)
AR RAT IR VPA XU @) 1) I 3 i R A £
F VPA HREASVEST I AR IR SR ZE R L2 @ IR

TR TR IREEE IR, Aoy BT R 1

RHRERER O BRI ERIEA VPAIRITIILENE; @ Fikgtien

Wtk

O BIEREL L VPA
O M ERAE LB it AR R IR R

BB F TR VPA B ; @ BUORISHHRBEERN fdRZatRinkin; @ Bt mE TN @

B, AE VPAIRIT B ML BUR I BOBAA s @5 A5 CAT R VPA X IERE TS LA,
UORSHH R BRARANBRE, WA F O B ATIREEERUT IR, (S O MMmEENA X ARG W

HESUT BV R A

TENRAS BN, AR RHAE 1 O iU H e

IR I O SRR R SRR VPA (R @& YN T, RS ERIEF>L K, DA WP BRI A 2

Ltk A1k VPA AT IR — R RIATT J7 5 B SRR PR ORISR R (R PP AN

AT VPA, TiRST

HHHGATT I GBI @ [ B A7 VPARYTSE W @ DL ERBGRTEAARIE BIRE @ DL B

o Rl [V/w i A | 1571 B LU HEAT BOBTEA AT
BEAMEIRI LY O AEIMEE RGN @ SR B kLR AT

RIT ISR @ B EHEE BHAR L T VPA HIDCRE,
Il L BB R EAAL AT B E ) @& ST, T

=1k VPA YBIPIERE ) — R IR v
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