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Ketogenic diet in the treatment of 5 cases of febrile infection-related epilepsy syndrome
and literature review

DENG Yao, YU Tao, CHEN Xiaolu, LUO Rong

Department of Pediatric Neurology, West China Second University Hospital, Key Laboratory of Birth Defects and Related Disease of Women
and Children (Sichuan University), Ministry of Education, Sichuan University, Chengdu 610041, China

Corresponding author: LUO Rong, Email: 1109329811@qq.com

[ Abstract] Objective According to the diagnosis and treatment analysis of 5 children with Febrile infection-
related epilepsy syndrome (FIRES) and literature review, to explore the therapeutic effect of Ketogenic diet (KD).
Methods A retrospective analysis of the clinical status of 5 children with KD treatment of FIRES admitted to the
Department of Pediatric Neurology, West China Second Hospital of Sichuan University from August 2016 to September
2019, combined with literature data, summarized their disease characteristics, prognosis and KD treatment effects.
Results The 5 cases of FIRES children were (5.842.0) years old and had a male to female ratio of 2 . 3. They were all
induced by fever followed by a status epilepticus that was difficult to control with drugs. The interval between fever and
first seizure was 4 to 7 days, and the prodromal symptoms were higher Respiratory tract infections, dizziness, vomiting,
fatigue, listlessness, loss of appetite, etc., convulsions manifested as focal or focal secondary systemic or general seizures,
EEG showed slowing background rhythm, changes in multifocal epileptic discharge, early course of disease The cranial
imaging examination was basically normal. As the course of the disease progressed, changes in brain atrophy gradually
appeared, and abnormal signal shadows were seen in the forehead, parietal, occipital lobe, and periventricular. A variety of
anti-epileptic drugs, hormones, gamma globulin, plasma exchange and other treatments have poor therapeutic effects and

severe cognitive impairment. The KD treatment started to take effect within 2 weeks, and the convulsions were reduced.
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One case was completely controlled, and the cognitive function basically returned to normal with only mild learning

disabilities; the convulsions were reduced by more than 50% in 2 cases, leaving mild to moderate cognitive impairment,

The other 2 cases had poor long-term treatment effects, left intractable seizures and severe mental retardation.

Conclusion FIRES is a serious epileptic encephalopathy, most of which leave severe cognitive impairment and refractory

seizures. Drug therapy and prognosis are poor. KD treatment is beneficial to control seizures in children with FIRES in the

acute stage.

[ Key words] Febrile infection-related epilepsy syndrome; Refractory epilepsy; Ketogenic diet; Children
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The beneficial effect of Bacteroides Fragilis (BF839) as a supplementary treatment in
drug-resistant epilepsy: a pilot study
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[ Abstract] Objective The purpose of this study was to find a new method for the treatment of drug-resistant
epilepsy, and to study the efficacy and safety of Bacteroidesfragilis (BF839) in the adjunctive treatment of refractory
epilepsy, as well as the improvement of comorbidity. Methods A prospective, single-arm, open pilot clinical study was
designed for the additive treatment of drug-resistant epilepsy using BacteroidesFragilis 839 (BF839). 47 patients with
refractory epilepsy, who were admitted to the epilepsy outpatient clinic of the Second Affiliated Hospital of Guangzhou
Medical University from April 2019 to October 2019, were enrolled and treated with BF839 adjunct treatment. The
primary efficacy endpoint was median percent reduction from baseline in monthly (28-day) seizure frequency for the 16-
week treatment period. Other efficacy analysis included response rate(proportion of patients with = 50% seizure
reduction) in the 16 weeks period, the proportion of patients seizure free and the retention rate after12 months
intervention, and the observance of the side effects and comorbidities. Results The median reduction percent of all

seizure types was —53.5% (P=0.002). The response rate was 61.1% (22/36). 8.5% (4/47) patients seizure free at 12 months.
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The retention rate at 12 months was 57.4% (27/47). The side effects were diarrhea 4.3% (2/47) and constipation 4.3%

(2/47). 48.9% (23/47) of the patients reported improvement in comorbidities, with cognitive improvement of 21.2%

(10/47). Conclusion BF839 can be used as an effective additive therapy to treat drug-resistant epilepsy. It is safe and

beneficial to the improvement of comorbidities. This is the first time in the world that a single intestinal strain has been

reported to be effective in treating drug-resistant epilepsy. This research has important implications.

[ Key words] Epilepsy; Bacteroides Fragilis; Microbiota; Autoimmune-associated epilepsy; Drug-resistant epilepsy
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-61.1%., —-67.5% ., —67.2% (P=0.016, 0.001, 0.000,
0.002) , 1~ 4 4~ F A1 B K VRS 1 o 5 FEAIR E
43R -53.5% (P=0.002) ; Hrf A 2 (EEAE)
1~ 4 A H Ty 7 B E 53 L -74.8% (P=
0.018) (K 2) . BEMERNF CRIERD =50% HY
BB ) R 61.1% (22/36) (36 3) . ARl
TCRAPT L A FELRFRAE, A A R SR 2580 DT
R (P=0.013) , T-HUHT AAEREL. P AEES .
BB EEES ().
222 12/4A% 12 4~ AP 20 RS 1 2%
B, 10 BIEE TZGRH, 12 4 H 52 CR
36.1% (17/47) , 12 D H PR B R JE 57.4% (27/47) ,
8.5% (4/47) BB ILF] 124 H ek k.

R1 BENELRHE (n=47)

Tab.1 Baseline characteristics of the patients ( n=47 )

HEFHIE Characteristics n (%)

FAEEH (%) 24 (51.1%)

SRS (£SD) 14.5(13.1)
SEHRE (£SD) 5.52(6.12)
P 42k (%)

etk 17 (36.2)

AN 20 (42.6)

gkt 5(10.6)

U e 5(10.6)
WRAE e H R AT 24252 (+SD) 3.81(1.73)
WA EIRTT (%)

EN 1(2.1)

A= 4(8.5)

4 H BN R I L 18.6 (5.0 ~90.0)
Sk imE AR (%) 21(44.7)
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223 RRBEF  4.3%(2/47) 515, Hrb 1 51765
wIE U, 2 BJE TSR, 5 1 Bl TIEE R

&2 BF839 THMES MM ( SR&ILE ) SAREMES

IR ESE (n=36)
Tab.2 The median reduction percentage for seizures frequency
after Bacteroides Fragilis ( BF839 ) intervention of

drug-resistant epilepsy ( compared to baseline )

(n=36)
Eif ] Time EF'ﬁ.lS%{E&ﬁﬁtt (%) 266 Pl
Median reduction percentage

1A REAE -27.8 210 0.016
AREAE -75.0 1.605 0.108
B KA -50.0 1.186 0.236
CHRIE -16.7 1185 0.236

24H BEAE -61.1" 332 0.001
A KK -75.0 1.635  0.102
B RAIE -734" 2423 0.015
CoREAME -100.0 1.682  0.092

3AHEELE -67.5" 3.65  0.000
AR -100.0" 2.538  0.011
B KAk -78.4" 2,139 0.032
CHEAME -100.0 1.838  0.066

4 H BRAE -67.2" 316  0.002
AR -100.0" 2.559  0.01
B KA -58.0 1.656 0.098
C oK -90.0 0.663  0.507

1~4aMHBERE 535 317 0.002
ARERAE -74.8" 2.369  0.018
B R EME -514 1.795 0.073
CHREME -45.8 0.764  0.445

i TR L, P<0.05 Ageit225
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, bl FARREM (EE) M IRRYT R A
FEh 2.1% (1/47) o 4.3% (2/47) ffA%, H 1 6%
YOKJG I, 1 IR 5, KRB,
2.2.4 EEBRH  48.9% (23 /47) BH ARMEILE
it ORI 21.2% (10/47) , B AREFR:
IREIEN 6.3% (3/47) , 1H4EE 6.3% (3/47) (£
FEANARAE 1 B A ERAESE 2 ) , 4.3% B HIR 255
(2/47), 4.3% (1/23) H Z&WEZIEH, 8.5% W/ A
BER AL (4/47) o
23 RIFEBFESENESTERLER
231 SedRMmR 17 B, WIEPUAIER A &%
JEPE K AWK 12 ], Rassmussen X% 1 ], GAD
UGN 3 6], LGI1 BriAusine 1 4. B 8 #il, &
oo i AEW (20.07+14.92) %5 FEHHEHE
(4.14+5.18) 4F 5 REA: K H §i {0 259 F 4 Fh 2k
(4.00+1.46) B, BEIEFA 1 1, FHURGTE A KVEH
FREPABCN 11 (4.5~ 68.0) K. 64.7% (11/17) ki
EREAAR % (MRD) 54, Hoh kbt 58 (5%
2 B, JR kbR AE S SR 1 B, T SRR 1
], — Mg S RE AL 2 5], — Mgt Z= 45 1 41, B
2SR 2 6, TRiE A 2 .

DO1~4MHEER: 14 PIRFTERT 4 ~HIK
8. TR 26, M2BH 1. 4 4H TR
% 82% (14/17) , fR A I 88% (15/17) . HT
LR AL, 5 3 HREDABEME 7N
-67.5% (P=0.016) (£ 5) o BARAERN R (EAIEN
b= 50% [0 L) A 57.1% (% 6) o

@ 12 HEH: A 1 BIBURATE A B Rpetk
R BEIRE T 12 N H T KRAE, 55161 LG Pilk
il 9 ) ER A IR B 6 N B EAE, B EINRE IR
w7 TSGR, (AERER 2 M HNE k. HR
12 i B EBIARIR BN TR, A 3 BIEE R TR

%3 BF839 THIMAMMME 1~4 1M ABRIERZLXRIEMERBENBZTHER D RILG

Tab.3 The efficacy result were graded by the proportion of patients with total seizures and reduced frequency of three types of seizures in 1

to 4 months after intervention with BacteroidesFragilis ( BF839 )

BEAE n=36 (%)

A EAE n=17 (%)

B A n=24 (%) C 2 kA n=9 (%)

Total seizures A type B type C type
14 3(83) 6(35.3) 3(12.5) 2(22.2)
29 3(8.3) 1(5.9) 3(12.5) 1(11.1)
3 16 (44.4) 3(17.7) 10 (41.7) 1(11.1)
4% 14 (38.9) 7(41.2) 8(33.3) 5(55.6)
KA = 50% 22 (61.1) 10 (58.8) 16 (66.7) 4(44.4)

e 189 TEME; 290 EVEDS90%; 39 KRN 50% ~ 90%; 4 4% KAER/<50%

Grade 1: no seizures; Grade 2: seizure reduction >90%; Grade 3: 50% ~ 90% seizure reduction; Grade 4: seizure reduction <50%
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PR, 12 M H MR ERE 17.6%
(3/17), TZ5EH o, MZGEH s 6, 124ArY
TR BRI 47.1% (8 /17)

2.3.2 REARBEFmM 20 F, FYE 10 6, &Pk 10

R4 AUMERFAENERFELER
Tab.4 Comparison of baseline characteristics between effective
and ineffective groups

A5 Variables FBY Effective JCHY Ineffective P {H
4% (SD) 1527 (16.16) 15.50 (7.86) 0.955
PE (%) 0.342
% 9(53) 8 (47)

7 13 (68) 6(32)

JpifE (SD) 5.12(6.41) 6.59 (6.06) 0.497
R HIZS (SD) 3.23(1.51)° 4.79 (2.04) 0.013
A LR AEL 40,5 (4.65-90.12)  8.5(4.0-1575)  0.101

T HS TR L, P<0.05 B SEH2E245, SD: frfE

Journal of Epilepsy, Jul. 2021, Vol. 7, No.4

B AEH (10.69+£10.10) %7, 902 (5.58+5.89)
A, BEAE K Bl A 258 F- 3R (3.65+2.11)
A5 THRT R H SRAE R A, 18.5 (4.25 ~
107.37) W BRAEAEEIR & 4 1], SEEDIASIN & 3 5
HWHERE 7 4] (SCN1B 2878 1 ], SCN1A %78 2
#i], SUCO. TSC2. ANK3, WNTI10A %75 1 {4,
KCND2, TRIO, KCNV2 %745 1 ffj, CACNB4,
GABBR2, MBD5 %74% 1 f4i], SLC2A1, ADGRV1 %
1)) o 20% (4/20) KFMRIFH, £ Sk 1
], S22 45 1 ), B R G 2 A A BT A 1
i, Zhit 55725 1461,

D1~4 AR, WH 8 HIBETRT 41
A5, 201 1J6RH . 44 H 8% 90% (18/20) ,
FREA % 90% (18/20) . 5T HIHTHEL XTI, 55 2 | 3.
4 MNH K1~ a DA B RS PARELE 57 R
}-61.1%. —55.1%. —61.3% . —51.4% (P=0.02. 0.023
0.039. 0.035) (£ 5) o B AEAER N R (FHH & VE

&5 BF839 THIREMEAHRERM (SEKLILER ) BARERERERMIZRESLL

Tab.5 The median decrease percentage of monthly total seizure frequency of immune and unknow etiology drug-resistant epilepsy

( compared with baseline ) after intervention of Bacteroides Fragilis ( BF839 )

G REMEWIN (n=14) Immune epilepsy

B R (n=18) Unknown etiology epilepsy

FRL AR 43 (%) AR E 43 E (%)

The median decrease Z 8 P{H The median decrease Z 18 Pl

percentage percentage
1A —24.1 1.294 0.196 -24.8 1.449 0.147
24 H -53.0 1.664 0.096 -61.1" 2.320 0.020
31MH —67.5 2.419 0.016 -55.1" 2274 0.023
41 HA -57.3 1.852 0.064 -61.3" 2.060 0.039
1~41H —52.1 1.643 0.100 514" 2.112 0.035

. *S5FWETNEL, P<0.05 A% #2ER

%6 BF839 THIREMEIMEAFHREERMN1~4 M ARRIERZRRIEMERRNBZTRERDRLILH

Tab.6 The efficacy result were graded by the total seizures and three types of seizure reduction frequency in 1 ~ 4 months for patients with

immune and unknow etiology drug-resistant epilepsy treated by Bacteroides Fragilis ( BF839 ) intervention

G RN Immune epilepsy

ASHAJE i Unknown etiology epilepsy

BEAE AKEAE B R KAE C K KAE REAE A KRAE B R KAE C R EIE

Total seizures A type B type C type Total seizures A type B type C type

n=14 (%) n=11(%) n=10 (%) n=3 (%) n=18 (%) n=6 (%) n=12 (%) n=4(%)
1% 2(14.3) 4(36.4) 2(12.5) 1(22.2) 1(5.6) 2(33.3) 1(8.3) 0(0)
29 0(0) 0(5.9) 1(12.5) 0(11.1) 1(5.6) 1(16.7) 1(8.3) 0(0)
3% 6(42.9) 2(17.7) 4(41.7) 0(11.1) 8(44.4) 2(33.3) 6(50) 1(25)
495 6(42.9) 5(41.2) 3(33.3) 2(55.6) 8(44.4) 1(33.3) 4(33.3) 3(75)
RAVEW/>=50%  8(57.1) 6(58.8) 16 (66.7) 4(44.4) 10 (55.6) 4(66.7) 10 (66.7) 1(25)

W 19 TR ENE: 290 EVERA>90%; 3 9% BB/ 50% ~ 90%; 4 9. KAER/<50%

Grade 1: no seizures; Grade 2: seizure reduction >90%; Grade 3: 50% ~ 90% seizure reduction; Grade 4: seizure reduction <50%
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b = 50% ) B L)) A 55.6% (3K 6) o

@12 MHER: 2 FIBEEAARENS 1.3
MR T RAERLE 120 H 5 1 Bl AR R 2
MR T RAERE: 8 N H, BE N IR, 138
B, HEREE 4 SMHE R He 14 BilRE
KRB B L KRME, 12 A 5% R E
60% (12/20) , PRFA2JE 70% (14/20) o
233 EARRER 5B, 2 BIEETTEREAL . 1 R
JL™ 8 LR ZE PRI (Dravet Z551F) , 2 )5 4%
(Rett) ZEAIE

4 BIBREFE R T 4 A H MRS, 1 BI85y P
R FES 2 ApfeE gy S 1268 1. 4 1A
BRI 80% (4/5) , 4 4~ H AR R IE 100%. 1
] Rett ZEEAEBHTLRAE 9N, AT 1R
T 2GR, kEMiiE 15 M H B K& T 1 6 Rett
CEATE R FEL 90% B EAME, 7655 10 H T 288
H, JREREREANE A@” , 7R85 12 A BV
B R R >90% 1 & AE . 1 BI85 a1k B &
FEAL T 50% 19 R AE, 78 12 /N H BB B A
B, BEATMERAEY; 55 1 g5 e
B, TE55 1 D HEA W B gL, 5 2
HAfTIngs QR Tes R iR e , 55 3 4~ H &1F
WD 50%, MG ARMAIZE, (HAES 7 4 A\
WHLAIZE, UG 5 A H R RAER 2 >90%.
Dravet ZESEM B ETE 1 ~4 M HWNEEW DT
50%, 13 9 ™A E &/ ORE L), 210HB
S RAEUBIE R <50%
234 ZMumA s, KM 16 AT AR
345 iR AR 2 . S MRI 340 5%

THRARETE 4 MH IR . 1 HIEBFES 1
A A i AR >50%, FIEATHE e 2 A H i
244, 5 BF839 [lfilk, 765 3 AL ELE, e
HFF I LE 12 0A . 12 N AREREN 0, 124
H LR EE %R 20% (1/5) .

3 itig

AHFFEEE R B, BF 839 1 I INIG Y7 MEIE 1
W HA — 2 RER . 78 ITT 400 1~ 4~ H I
A BRI TP AR A 3 L -53.5%, 1~ 4
A B RN FE (B H AR D = 50% 15
L) K 61.1%. 3% —&5 4L F Gomez-Eguilaz %"
fRIE R 8 P s AR B A RIS IR YT MG MR 4
A ) 28.9% MRV, — AR, LRFIAER I
TETTMETE PR IR0 b (0 S Rk 22.2% B, 33% ",
AT 43 e B0k —28.7%", PRI B3 & —
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PRI, X — MR R e AR
JPRE . %A R B LT AU 25
VE R I IMIA 7 METR PR WU 1Y 3 ~ 4 A A 1958 87
R, ANPESE =R Y R R R 50% ", A LA
R RN R R 45.1%, FEAR 4 A Eh
—46.5% 5 PRI R 04 F8 o M R AR I RN
52.9%" (JLEE) 3% 46.3%" () , HIREMIRE 43 H
H-51.7%"" OL#) 5k-44.9%"" O N ) ; BEEF
IO RAERY BN RN 40.7%, FRAE AR T A He N
~42.9%; FOILER IR K A Y BN Ry 47% "8k
37.5%"", HOIFEAKE 4 o -46% "5k -39.5% ", A
WF9E 8.5% B #H 12 N H B ELE, Wi+ 2 gl
YRS, 56 =Fh 23U 4.4% 19 12 ™ H K EAE
R TR SRR AR IR N K AL, A
2 (R AAE) KB 1 94s IR (UEAME) B R )
2%, 1~4 4 H P AREICE 73 o -74.8%, X 427N
BF839 i A I8 KA EREE I AT BE

FEAS TR PO T K R b, RERIE R
W2z 4 5 T7 SR B AP AR bR o ARWF IR 45 R R,
BF839 M EZN R W W IETE SEFRE, SRR N
8%, M EAN RN, HTARF (RS iR
()& AT 2% (1/47) , AR TFHFARFAR M
25y, s = s 7% BARTPEE" R 30.1%.,
Ho12 A R R R 57.4%, 5 H RIBURE 25 7
BIT 13 DA MR R, A L a3l
59.1%", FEMLEE N 56.6% ", %45 FAERIZ P A
WA 2k . AR S RIR R, RAR KR
RLRAEL 2 ~ 3 A AW, XA A 25 mIRIT AL
B 1) B — B ARSAE

it 555 FOLKT TR AR Ay i 2L 31 0 g 3 PN LE R E T
A, W ERERGENEBAEZEM" #
FH B — s S5 FOUFT B A, SEREZH IEJC A /N R Y B
PE R E G, il CD4+T 40k B E %" H
N EER) Z o A (PSA) WT LA HTBY T 4008
(Th1/Th2 4 f) /P45 B0 PR T 40
(Regulatory cells, Tregs) , il 4&iE K2 ™, 78K
s Scs i R ILETE B B E, SORE AL Y T
1115 F A, AR E AR,
g CRIMEHEEET P 1983 AEFR E IR YA R KB
R INI BF839 ik — bk, A I G . Wiy i i
) STER SIS i IV =g £ NA SR S = Y1 G 1
fITIAH, BF839 JAYT METR I M ML 7] e 5 58
HH S IR T T REA 6

JRAE RLAG I S KA T BORWIE I, KB4y
TR s TS AR ™ . 7E 2017 4E 1Y ILAE & XA

http://www.journalep.com


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

©294

KIgmh, sIAT “REEHRET ], 545
ARt N B E R oS B T R AL
R B 1 —2H ] 68 M RIB T vh 3R 4 19 J A
2020 4 ILAE AR 7465 T A B e Vel 2 4 2
HAE R & AE (Acute symptomatic seizures secondary
to autoimmune encephalitis) & H & 28 H S I00H
(Autoimmune-associated epilepsy) iX ™A 12 W7 &
SCRRE AR TE™ . Hi 8 R R A 2 A B et
RAT R BB A, AT A R S A 2 AR
(4 NMDAR. LGI1, M 220tk . GAD65) 45
KWfiiz, RIEIRITARL, PUBM 25 Y0)T RARE R
TERL, AB HHIR A 0 A A A 114 2 gk T 2% 1k,
HUEAKEZWIRNAYT . SR, AFFH AN ik
A SRR RIS LT, BOR B AU SR
R AER A B e R Al . B SR A DS
(autoimmune-associated epilepsy) ” #{ ILAE % S H
kKT B IR B PR AR XA
SR FRBL N B SRR A8 PRI , RS T T B
ARG S, Z2 oM PR B0 D S
FRERAS, A NI REGR , ek, A EM
ZUIRERERT, WA R R PESCE, SR ARDE ;s Mk
BIMARFRE RSO 5 S A MRI BUAS 4 45 PN A 38
R BB H B 2 kRS s, 2T ARRE U
HEM, BOE MR AR R IR 2= 4, i S 2 46 45
{HA AT REAE 0 58 4 1E ;W LSRR T RUR
6o AL, Hlm RFRE I AR R, L2 T ILAE 1A
R Xt BB 8RR 1 B e R DGR 114
PR A PSR . A 38 R
L RFRES E T353R 40 Antibody Prevalence
in Epilepsy and Encephalopathy (APE2) score | ik
PR E AT AR D UA R A G 2EhiiA S Bk
H B e i R PR T RE S ) Sk T2, R
1T, H T B 2 AR DT 0 A2 T 4
(4 o8 9 RE BN ™, AN B A 10, PR ]
RER I AN S S, A R AR e S o TR
A HOBUVRE S PERr S BRI R #0122 A S e
FEVETGIR 2 A e, AR R I A 13 812
Wr, 19 S A O 1Y B I A R ATh IR A . B
ffi PR AR EE AN R S A BT IAR FH MR 12 W7, Husard
SFUTT B B SR A DI . 7 B 5% ~ 7%
— I 250 JT NBFRTRAT I A9 A B, $630 1/5 1Y
W B A O 12 M di [ B e (AL 1 20k
PRI | 2 B2 28 RBBMESCTT R | A% B iR . A AS
HUR IR . 50 % R | Bt g ln 22 . REETELL5E
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AR S B AR DI, 50% B LA EOR ] Ji
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WIS . FaiE 12016 4F 1 H—2020 4F 6 H I BEHZSMEHIGA 1 Dl DU 7 106 141, ARAE2 75 & A= ok b
22447 )3 (Vagus excitatory response, VER) 434 VER 41 5K &4z VER 4. FIFH Logistic [l 53 H7 i1k tH 52 01 Th
i DX 90 i B 3 ST AR B L Bl B R (Stereoscopic electroencephalography, SEEG) 5|5 T B 5 S5 B ik B8 51 R
(Percutaneous radiofrequency thermocoagulation, PRFT) RH1Jf /& VER Bfaf H %, J-FIH R Bk #7520 SEEG
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H ROC RPN AR AL TRINEE J1 . £55R  Logistic FIEA T4 R E /R, 4k OR=0.235, 95%CI (0.564, 3.076) ],
A Fugl-Meyer ¥4+ OR=4.356, 95%CI (1.537, 6.621) |, [ OR=0.995, 95%CI (1.068, 7.404]  Jx k- {i [l
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VER B ARG, FETFLULE 6 WiiEhrisr SEEG 515 F Y PRET %&£ VER KUK A5 2k FIRERY, P RRI0E T 7 e
WE, S5 REoR . EBEFIGIEAE R C-index #5504 0.7790 95%CI (0.689, 0.869) ] i1 0.782[ 95%CI (0.692, 0.872) 1;
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Meyer P53 AR akbiEEISE R, 28 G0l VER AR, IF R FoR T Fi i, DARRROF A E R AR, BAR
SF A ek AR L AN AL

[£821R] DHREDIGN s SIEEESIAR s EM AT RN ; AT

Establishment of a risk nomogram model for predicting the excitatory response of vagus
nerve in patients with functional epilepsy after radiofrequency thermocoagulation

LIN Yaoxin, WANG Fu, ZHONG Xuguang, LUO Jingi
Department of Functional Neurosurgery, Foshan First People's Hospital, Foshan 528300, China
Corresponding author: LIN Yaoxin, Email: Ixyjhgo@163.com

[ Abstract] Objective To investigate the establishment of a risk nomogram model for predicting vagus excitatory
response in patients with functional epilepsy after radiofrequency thermocoagulation. Methods A total of 106 patients
with epilepsy admitted to the neurosurgery department of our hospital from January 2016 to June 2020 were selected and
divided into the Vagus excitatory response (VER) group and the non-VER group according to their occurrence or
absence. Logistic regression analysis was used to screen out the risk factors of VER during SEEG-guided Percutaneous
radiofrequency thermocoagulation (PRFT) in patients with functional epilepsy, and R software was used to establish a
histogram model affecting VER in SEEG-guided PRFT. Bootstrap method was used for internal verification. C-index,
correction curve and ROC curve were used to evaluate the prediction ability of the model. Results Logistic regression
analysis showed that age [OR=0.235, 95%CI (0.564, 3.076)], preoperative fugl-meyer score [OR=4.356, 95%CI (1.537,
6.621)], depression [OR=0.995, 95%CI (1.068, 7.404)], and lesion range [OR=1.512, 95%CI (0.073, 3.453)] were
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independent risk factors for the occurrence of VER in PRFT under the guidance of SEEG (P<0.05), and were highly

correlated with the occurrence of VER in PRFT. Based on the above six indicators, a SEEG-guided colograph model of
VER risk in PRFT was established, and the model was validated internally. The results showed that the C-index of the
modeling set and validation set were 0.779 [95%CI (0.689, 0.869)] and 0.782 [95%CI (0.692, 0.872)], respectively. The

calibration curves of the two groups fit well with the standard curves. The areas under the ROC curve (AUC) of the two

groups were 0.779 and 0.782 respectively, which proved that the model had good prediction accuracy. Conclusion For

patients with functional epilepsy requiring seeg-guided PRFT therapy, age, preoperative Fugl-meyer score, depression and

lesion range should be taken into full consideration to comprehensively assess the incidence of VER, and early

intervention measures should be taken to reduce and reduce the incidence, which has good clinical application value.

[ Key words] Functional area epilepsy; Radiofrequency thermocoagulation; Vagal excitatory response; Risk model
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Tab.1 Nivariate analysis results of the two groups

&4 VER
ERIET (Pl
Risk factors A With ¢ Without x Value P Value
(n=16) (n=90)
A% Age =55 12 40
5.075 0.024
<55 4 50
P Gender 5 Male 7 56
1.923 0.166
% Femal 9 34
BMI =24 10 61
0.171 0.679
<24 6 29
SCAL AR Education level B} L)L Bachelor degree and above 5 42
1.308 0.253
ABLLT Undergraduate degree 11 48
{1 IfLE Hypertension i With 13 49
4.020 0.045
Jt Without 3 41
Jif (4F) Course =2 9 59
0.512 0.474
<2 7 31
KT Fugl-Meyer 114> <1 13 36
- 9.299 0.002
Fugl-Meyer score before surgery o1 3 54
FEJE Anxiety A With 11 32
6.209 0.013
Jt Without 5 58
AR Depression £ With 14 45
7.741 0.005
JC Without 2 45
kL7 Lesion area 43I Dispersion 10 30
4.919 0.027
JIBR Focal 6 60
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Tab.2 Multivariate Logistic regression analysis results of patients in two groups

*2 WABRESEZE Logistic AIFHHER

©299
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R Regression Standard et P PSS
- c . Wald value P value Correlation LR TR
coefficient I Upper limit Lower limit
S Age -39.038 0.187 11.232 0.021 0.235 0.564 3.076
i Fugl-Meyer $-43 39.249 0.184 2.339 0.030 4.356 1.537 6.621
Fugl-Meyer score before surgery
HIAR Anxiety 3.114 3.843 2.101 0.015 0.995 1.068 7.404
Jpa Kt Lesion area -0.639 0.265 9.558 0.008 1.512 0.073 3.453
Constant -3.114 0.723 18.563 0.000 0.363
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Fig.1 Development of a histogram risk model for predicting VER in SEEG-guided PRFT
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Fig.2 Validation of the risk of VER in a SEEG-guided PRFT with a histogram model
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Fig.3 ROC curve of VER induced by SEEG-guided PRFT predicted by the histogram model
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A study of a predictive score system about monotherapy failure in initial epilepsy
patients——a single center real world research

LI Yaping, ZHANG Chen, CHEN Ru, ZHENG Wen, YANG Heng, SONG Zhi
Department of neurology, The Third Xiangya Hospital Central South University, Changsha 421001,China
Corresponding author: SONG Zhi, Email: docsong@126.com

[ Abstract] Objective To develop a score system to predict the probability of failure of monotherapy in epilepsy
patients with initial treatment, and then provide pillars for early use of polytherapy. Methods This is a retrospective
analysis of the clinical data of 189 patients with epilepsy treated in Department of Neurology, the Third Xiangya Hospital
of Central South University from January 2019 to July 2020. Patients was divided into monotherapy acceptable group and
monotherapy poor effect group according to their drug treatment plan and drug efficacy. The influencing factors were
screened out by single factor analysis and binary logistic regression analysis. And on the basis of this  value, a quantitative
scoring table for predicting the unsatisfying treatment effect of monotherapy is developed. And the receiver operating
curve (ROC curve) was used to evaluate the effectiveness of the scale. Results Based on a standard of 75% reduction in
seizures during the observation period, 138 cases (73%) were effective with monotherapy plan, while 51 cases (23%) were
unsatisfactory. Regression analysis showed that multiple forms of seizures, status epilepticus (t2), brain damage, and the
number of seizures = 7 times before treatment are independent risk factors for poor outcome of monotherapy. The
resulting score sheet has a total score of 12 points; the area under the ROC curve is 0.779, and the critical score is 6 points
(sensitivity: 0.314; specificity: 0.957). Patients with more than this score have a strong probability of poor response in
monotherapy. Conclusion This prediction model can effectively assess the risk of unsatisfactory therapeutic effect of
monotherapy in epilepsy patients who are initially treated, and thus has reference function for the early selection of

polytherapy.
[ Key words] Antiepileptic therapy; Monotherapy failure; Polytherapy; Predicting score system
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Tab.1 The univariate analysis result of failure of monotherapy

lIfi RFEH% Clinic factors  HLZ5YAYT A %4 Monotherapy acceptable group HZRTT R IU4] Monotherapy failure group P{H P value

P51 0.691
E’s 64 (46.4%) 22 (43.1%)
CE 74 (53.6%) 29 (56.9%)

RIRTH>14 % 0.291
i 48 (39.9%) 22 (43.1%)
b= 90 (60.1% ) 29 (56.9%)

IR 5 Rl >1 AR 0.038"
i 97 (70.3%) 27 (52.9%)
&= 41 (29.7%) 24 (47.1%)

BITHIRAE =27 R 0.000"
i 108 (78.3%) 24 (47.1%)
b= 30 (21.7%) 27 (52.9%)

REHR 2 AR 0.623
¥ 63 (45.7%) 21 (41.2%)
H 75 (54.3%) 30 (58.8%)

RAESEIE 0.379
¥ 97 (70.3%) 32(62.7%)
el 41 (29.7%) 19 (37.3%)

ZAIE A RAE 0.000"
¥ 122 (88.4%) 31(60.8%)
H 16 (11.6%) 20 (39.2%)

TR 0.073"
J 130 (94.2%) 44 (86.3%)
f 8(5.8%) 7(13.7%)

TR RFERIRES (T1) 0.001"
Jc 102 (73.9%) 25 (49% )
H 36 (26.1%) 26 (51%)

TSR (T2) 0.000"
¥ 120 (87.0%) 30 (58.8%)
H 18 (13.0%) 21 (41.2%)

T AR S 0.444
x 129 (93.5%) 46 (90.2%)
H 9(6.5%) 5(9.8%)

it 2 s 0.053"
¥ 100 (72.5%) 29 (56.9%)
A 38 (27.5%) 22 (43.1%)

i, PRV RR AFR TE 0.334
x 35(25.4%) 9(17.6%)
H 103 (74.6%) 42 (82.4%)
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&gkl
Ifi RFEFR Clinic factors  FAZ§AT7H 2141 Monotherapy acceptable group BAZGIT A Monotherapy failure group PAH Pvalue
T RE TR A 0.075"
PtIpNIE S 22 (21.4%) 16 (38.1%)
FEYIPNIE S5 27 (26.2%) 6 (14.3%)
XU BR 54 (52.4%) 20 (47.6%)
R N S B A BT 0.106
& 44 (31.9%) 10 (19.6%)
A 94 (68.1%) 41 (80.4%)
i HhL PTG Bl 0.476
Jc 21(15.2%) 5(9.8%)
H 117 (84.8%) 46 (90.2%)
Jrikb N I 0.214
& 129 (93.5%) 50 (98.0%)
A 9(6.5%) 1(2.0%)
Sz R 0.209
Jc 124 (89.9%) 42 (82.4%)
f 14 (10.1%) 9(17.6%)
TR AL 0.057"
& 97 (70.3%) 28 (54.9%)
A 41 (29.7%) 23 (45.1%)
gy 0.509
Jc 117 (84.8%) 41 (80.4%)
H 21 (15.2%) 10 (19.6%)
kL 0.522
& 115 (83.3%) 40 (78.4%)
A 23(16.7%) 11 (21.6%)
Tt 0.523
Jc 126 (91.3%) 45(88.2%)
Eél 12 (8.7%) 6(11.8%)
Bkt 0.506
& 135 (97.8%) 49 (96.1%)
A 3(2.2%) 2(3.9%)
HAtnfr g 0.044"
Jc 131 (94.9%) 44 (86.3%)
Eél 7(5.1%) 7(13.7%)
T AEAL, 0.008"
& 132 (95.7%) 43 (84.3%)
A 6 (4.3%) 8 (15.7%)

e *P<0.1 R ZHIEA G FE L
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Tab.2 The result of binary logistic regression analysis

I PRFEFR Clinic factors B {H ORMH  95%CI P{E

EZL Y2 (SN 1256 3510  1.451~8.494  0.005

SRR (T2) 1435 4201  1.814~9.732  0.001

i 2 s 0.802 2230  1.037~4.794  0.040
VAT A =7 IR 1317 3733  1.737~8.022  0.001

£ * P<0.05 2 BA G AR X
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Tab.3 Monotherapy failure predictive score sheet
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Fig.2 The ROC curve of Initial monotherapy failure prediction

model
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Analysis of clinical characteristics, neuroimaging, diagnosis and treatment process of
inpatients with juvenile myoclonic epilepsy
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[ Abstract] Objective To explore the clinical characteristics, neuroimaging, diagnosis and treatment process of
inpatients with juvenile myoclonic epilepsy. Methods 83 inpatients with JME in the Epilepsy Center of Lanzhou
University Second Hospital from January 2016 to August 2020 were analyzed retrospectively. Their clinical features,
seizure types, inducing factors, MRI and EEG, first consultation hospital, reason for visit and drug treatment were
summarized. Results Among the 83 patients, there were 43 males and 40 females, with an average age of (18+5.6) years.
21 patients had family history of epilepsy or history of febrile convulsion. the average age of onset was 11.5 years old,
which was earlier than those without family history and history of febrile convulsion (P<0.05). The results of cranial
nuclear magnetic resonance examination were abnormal in 14 patients, including hippocampal sclerosis and local small
cysts. The first symptom of 62.7% JME patients is myoclonic seizures, followed by tonic-clonic seizures, sleep deprivation
was the most common inducing factor, and tonic-clonic seizures was the most common cause of treatment in JME
patients, accounting for 78.3%. 80.7% of patients choose local primary hospitals for their first consultation, and there was a
non-standard use of ASMs in treatment, and the seizure free rate of epilepsy after ASMs treatment was 6%, which was

lower than that in provincial hospitals (P<0.05). 88% of JME inpatients can effectively control their seizures through
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monotherapy, among which valproic acid is the most commonly used monotherapy and combination therapy. The new

oral ASMs lamotrigine and levetiracetam tablets were mostly used in female patients. Conclusion A family history of

epilepsy and history of febrile convulsion may be associated with an earlier age of onset in patients with JME.

Neuroimaging abnormalities can be found in a small number of patients with JME, including hippocampal sclerosis and

local small cysts. Tonic-clonic seizures is the main treatment cause of JME patients, and most of them are first diagnosed

in local hospitals, but the seizure free rate of epilepsy in local hospitals after ASMs treatment is low, so the training of

epilepsy related knowledge for doctors in primary hospitals is helpful to the diagnosis of clinical JME and improve its

control rate.

[ Key words] Juvenile myoclonic epilepsy; Clinical characteristics; Drug treatment; neuroimaging; First

consultation hospital
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Clinical analysis of 109 cases of epilepsy secondary to cerebral infarction
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[ Abstract] Objective To analyze the clinical characteristics, risk factors, treatment and prognosis of epilepsy
secondary to cerebral infarction. Methods The clinical data of 109 patients with epilepsy secondary to cerebral infarction
admitted to the Affiliated Central Hospital of Shandong First Medical University from October 2018 to February 2021
were retrospectively analyzed, including the location of cerebral infarction, seizure type, seizure time and antiepileptic
treatment. Results 3 426 patients with cerebral infarction were treated in the same period, and the incidence of epilepsy
secondary to cerebral infarction was 3.18%. Among 109 patients with epilepsy secondary to cerebral infarction, 71 were
male and 38 were female, the average age was (67.42 + 28.58) years. Time of seizure after cerebral infarction: 67 cases
(61.47%) were early onset epilepsy and 42 cases (42.47%) were late onset epilepsy. The infarct site: 63.30% (69 /109) in
cortex, 11.93% (13/109) in subcortical area, and 24.77% (27/109) in lacunar infarction secondary epilepsy. 5 cases died, the
fatality rate was 1.59%, of which 4 patients died of early onset epilepsy, status epilepticus, and 1 patient died of late onset
epilepsy due to acute cerebral infarction. Conclusions In patients with epilepsy secondary to cerebral infarction, the
cortex is the most common site of infarction; focal seizures are more than comprehensive seizures; status epilepticus often

indicates poor prognosis, so timely antiepileptic treatment should be given to improve the prognosis.

[ Key words] Cerebral infarction; Secondary epilepsy; Diagnosis; Treatment
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Analysis of correlation between epileptic seizure and lipid metabolism and nutritional
indicators in patients with glioma
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[ Abstract] Objective To investigate the correlation between epileptic seizure and lipid metabolism and
nutritional index in patients with glioma. Methods 380 patients with glioma admitted to Linyi people's Hospital
Affiliated to Shandong University from January 2017 to December 2019 were selected. According to whether the first
symptom is epilepsy or not, patients with glioma were divided into epileptic group (n=72) and control group (1=308).
Combined with the basic demographic information, lipid metabolism and nutrition indicators in the medical records, the
two groups of patients were analyzed retrospectively. Results The mean age of epileptic group was (39.38+13.40) years,

and the sex ratio was 1.88 : 1. The mean age of the control group was (46.25+15.97) years, and the sex ratio was 1.20 : 1.
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Chi-square test results showed that there was a statistical correlation between gender, alcohol consumption, history of

hypertension and seizures (y’=0.813, P<0.05). The results of multiple logistic regression analysis showed that there were

differences in age, weight, LDL-C and potassium between the epilepsy group and the control group (P<0.05).

Conclusion Male, age, weight, LDL-C and abnormal potassium concentration are risk factors for epilepsy in patients

with brain tumor, and effective prevention and treatment measures should be taken in time for patients with abnormal

lipid metabolism and nutritional indicators.

[ Key words] Glioma; Epilepsy; Lipid metabolism
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Tab.1 Basic data of information results of two groups of patients
i H 2% Item M2 (n=72) Epilepsy Xt HRZH (n=308) Control 18y’ value P {H Pvalue
PE51 (3) Gender (Male) 47 (68.12) 168 (53.70) 4.772 0.029
W45 Smoke 19 (27.54) 63 (20.26) 1.768 0.184
KB Drink wine 27(37.50) 59(18.97) 3.735 0.046
11 IfLHE5 58 History of hypertension 6(8.70) 51(16.40) 4262 0.040
BRI 52 History of diabetes 4(5.80) 20 (6.43) 0.197 0.998
= LA 52 History of hyperlipidemia 3(4.35) 12(3.86) 0.189 0.741
F2 WABREEREEHFESN
Tab.2 Analysis of variance of basic information of two groups of patients
I H 44 FK Ttem F{H F value P {H P value I H & F5 Ttem F{H F value P {H P value
FHE Age 11.020 0.001 £E Magnesium 0.226 0.635
AT Weight 6.905 0.009 & Sodium 1.408 0.236
Ep 55 Height 5.495 0.020 MmiEHEH ALB 3.982 0.047
PRE PS4 BMI 3.937 0.049 My S H TP 0.004 0.949
S EE TC 10.882 0.001 [IRERSEAS DI 0.783 0.377
HIh =R TG 1.312 0.253 1272 1 hemoglobin 1.388 0.240
FR R ®  HDL-C 0.069 0.792 LI RBC 2.462 0.118
IR B R 1 LDL-C 8.695 0.003 LI A HCT 0.823 0.365
14 Blood sugar 4.060 0.045 LA AR TR MCV 1.002 0.318
5 Calcium 2.090 0.149 S ML H & MCH 0.544 0.461
i Potassium 8.470 0.004 S ML AR e BE MCH 0.200 0.655
Wi Phosphorus 4.087 0.044 LLANS AT SE AR S R AL RDW  0.003 0.956
4 Chlorine 0.467 0.495
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Tab.3 Linear stepwise regression analysis of
patients with glioma

H A8 i BfH Beta {H. tA PiE
Independent variable B value  Betavalue tvalue P value
i 1 Constant 2.448 5110  0.000
AL Age 0.007 0.222 2551 0.012
AT Weight -0.009  -0.260 -2.973  0.004
1fil¥% Blood sugar 0.156 0.247 2.847  0.005
£ Potassium -0.220  -0.182 -2.079  0.040
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Tab.4 Logistic regression analysis of patients with glioma

A7 ORfi  PfH .
Independent variable ORvalue  Pvalue

%1 Gender 1.468 0.002 1.113, 2.049
A% Age 2.206 0.025 1.425, 2.987
VAT Weight 1.625 0.012 1.262, 1.988
R RERE & LDL-C 1.351 0.008 1.108, 1.594
i Potassium 1.717 0.033 1.513, 1.921
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https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-30-december-2020/joint-committee-on-vaccination-and-immunisation-advice-on-priority-groups-for-covid-19-vaccination-30-december-2020
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-30-december-2020/joint-committee-on-vaccination-and-immunisation-advice-on-priority-groups-for-covid-19-vaccination-30-december-2020
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R1 AN EBENHE & S IR RAE

. . Number . Age under
NCT Number Title Population Phase Dates Locations
Enrolled 18
NCT04523246 Training the Innate Immune System Against 65 Years to 100 250 Early Phase 1 ~ 2020.09— Oklahoma, -
SARS-CoV-2 (COVID-19) Using the Shingrix Years (Older 2021.09 United States
Vaccine in Nursing Home Residents Adult)
NCT04691947 Safety and Immunogenicity of Two Different 18 Years to 55 44 Phase 1 2020.11—  Kayseri, -
Strengths of the Inactivated COVID-19 Years (Adult) 2022.03  Turkey
Vaccine ERUCOV-VAC
NCT04838080 Safety and Immunogenicity of the Inactivated 18 Years to 55 38 Phase 1 2021.03— Istanbul, -
Kogak-19 Inaktif Adjuvanli COVID-19 Years (Adult) 2021.10  Turkey
Vaccine Compared to Placebo
NCT04450004 Safety, Tolerability and Immunogenicinity of a 18 Years to 55 180 Phase 1 2020.07— Quebec, -
Coronavirus-Like Particle COVID-19 Vaccine Years (Adult) 2021.12 Canada
in Adults Aged 18-55 Years.
NCT04453852 Monovalent Recombinant COVID19 Vaccine 18 Years to 65 40 Phase 1 2020.06— South -
Years (Adult, 2021.07 Australia,
Older Adult) Australia
NCT04523571 Safety and Immunogenicity of SARS-CoV-2 18 Years to 85 144 Phase 1 2020.07— Jiangsu, China —
mRNA Vaccine (BNT162b1) in Chinese Years (Adult, 2021.08
Healthy Subjects Older Adult)
NCT04816643 Study to Evaluate the Safety, Tolerability,and 6 Months to 11 4 644 Phase 1 2021.03— United States
Immunogenicity of an RNA Vaccine Years (Child) 2023.08
Candidate Against COVID-19 in Healthy
Children <12 Years of Age
NCT04412538 Safety and Immunogenicity Study of an 18 Years to 59 942 Phase 1&2 2020.05—  Sichuan, China —
Inactivated SARS-CoV-2 Vaccine for Years (Adult) 2021.09
Preventing Against COVID-19
NCT04530357 Reactogenicity, Safety and Immunogenicity of 18 Yearsto 100 244 Phase 1&2 2020.09— Jambul, -
QazCovid-in® COVID-19 Vaccine Years (Adult, 2020.11 Kazakhstan
Older Adult)
NCT04470609 Safety and Immunogenicity Study of an 60 Years and 471 Phase 1&2 2020.07—  Sichuan, China -
Inactivated SARS-CoV-2 Vaccine for older (Adult, 2021.11
Preventing Against COVID-19 in People Aged Older Adult)
=60 Years
NCT04671017 Dose Finding Study to Evaluate Safety, 18 Years to 55 153 Phase 1&2 2020.12—  United -
Tolerability and Immunogenicity of an Years (Adult) 2021.08  Kingdom
Inactiviated Adjuvanted Sars-Cov-2 Virus
Vaccine Candidate Against Covid-19 in
Healthy Adults
NCT04713488 An Open Study on the Safety, Tolerability, and 18 Yearsto 111 110 Phase 1&2 2021.01—  Sankt -
Immunogenicity of "Sputnik Light" Vaccine  Years (Adult, 2021.07  Peterburg,
Older Adult) Russian
Federation
NCT04750343 Safety and Immunogenicity Study of SARS- 19 Yearsto 85 320 Phase 1&2 2021.02— Suwon, Korea, —
CoV-2 Nanoparticle Vaccine (GBP510) Years (Adult, 2022.06 Republic of
Adjuvanted With or Without AS03 (COVID- Older Adult)
19)
NCT04385186 Inactivated Convalescent Plasma as a 18 Years and 60 Phase 2 2020.06— Antioquia, -
Therapeutic Alternative in Patients CoViD-19 older (Adult, 2020.12  Colombia
Older Adult)
NCT04824391 Efficacy, Inmunogenicity and Safety of 18 Years to 64 250 Phase 2 2021.02— Kayseri, -
Inactivated ERUCOV-VAC Compared With Years (Adult) 2022.04  Turkey

Placebo in COVID-19
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g1
Number Age under
NCT Number Title Population Phase Dates Locations
Enrolled 18
NCT04800133 Covid-19 Vaccination in Adolescents 11 Years to 100 900 Phase 2 2021.04— HongKong,
Years (Child, 2025.03 China
Adult, Older
Adult)
NCT04610502 Efficacy and Safety of Two Hyperimmune 18 Years and 26 Phase 2 2020.09— Costa Rica -
Equine Anti Sars-CoV-2 Serum in COVID-19 older (Adult, 2020.12
Patients Older Adult)
NCT04649021 Safety and Immunogenicity of SARS-CoV-2 18 Years to 85 950 Phase 2 2020.12— Jiangsu, China —
mRNA Vaccine (BNT162b2) in Chinese Years (Adult, 2021.12
Healthy Population Older Adult)
NCT04515147 A Dose-Confirmation Study to Evaluate the 18 Years and 674 Phase 2 2020.09— Panama city, -
Safety, Reactogenicity and Immunogenicity of older (Adult, 2021.09  Panama
Vaccine CVnCoV in Healthy Adults for Older Adult) Lima, Peru
COVID-19
NCT04860739 Vaccination With COMIRNATY in Subjects 18 Years to 60 600 Phase 2 2021.04— Spain -
With a VAXZEVRIA First Dose Years (Adult) 2022.04
NCT04636697 Study of a Recombinant Coronavirus-Like 18 Years and 30918 Phase 2&3 2020.11— Arizona, -
Particle COVID-19 Vaccine in Adults older (Adult, 2022.04 United States
Older Adult)
NCT04652102 A Study to Determine the Safety and Efficacy 18 Yearsand 36 500 Phase 2&3 2020.12—  Belgium -
of SARS-CoV-2 mRNA Vaccine CVnCoV in  older (Adult, 2023.03  Germany
Adults for COVID-19 Older Adult) Mexico
Netherlands
Peru
Spain
NCT04649151 A Study to Evaluate the Safety, Reactogenicity, 12 Yearsto 17 3 000 Phase 2&3 2020.12—  United States
and Effectiveness of mRNA-1273 Vaccinein  Years (Child) 2022.06
Adolescents 12 to <18 Years Old to Prevent
COVID-19
NCT04796896 A Study to Evaluate Safety and Effectiveness of 6 Months to 11~ 6 750 Phase 2&3 2021.03— United States
mRNA-1273 Vaccine in Healthy Children Years (Child) 2023.06
Between 6 Months of Age and Less Than 12
Years of Age
NCT04582344 Clinical Trial For SARS-CoV-2 Vaccine 18 Yearsto 59 13 000 Phase 3 2020.09— Turkey Region, —
(COVID-19) Years (Adult) 2021.04 Turkey
NCT04456595 Clinical Trial of Efficacy and Safety of 18 Yearsand 12 688 Phase 3 2020.07— DF, Brazil -
Sinovac's Adsorbed COVID-19 (Inactivated) older (Adult, 2022.02
Vaccine in Healthcare Professionals Older Adult)
NCT04651790  Efficacy, Safety, and Immunogenicity of Two 18 Years and 2300 Phase 3 2020.11— RM, Chile -
Vaccination Schedules of an Inactivated older (Adult, 2022.03
Vaccine Against COVID-19 in Adults Older Adult)
NCT04756271 Safety and Immunogenicity of Inactivated 18 Years and 140 Phase 3 2021.02—  Sharkia, Egypt —
Vaccine Against COVID-19 Infection older (Adult, 2021.08
Older Adult)
NCT04659239 The Efficacy, Safety and Immunogenicity 18 Yearsand 34020 Phase 3 2021.01—  Sao Paulo, -
Study of Inactivated SARS-CoV-2 Vaccine for older (Adult, 2022.07  Brazil
Preventing Against COVID-19 Older Adult) Selangor,
Malaysia
NCT04691908 Immunogenicity, Efficacy and Safety of 18 Years and 3000 Phase 3 2020.12— Jambul, -
QazCovid-in® COVID-19 Vaccine older (Adult, 2021.07 Kazakhstan
Older Adult)
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. . Number . Age under
NCT Number  Title Population Phase Dates Locations
Enrolled 18
NCT04641481 An Efficacy and Safety Clinical Trial of an 18 Years to 99 25 800 Phase 3 2020.11— Haryana, India -
Investigational COVID-19 Vaccine (BBV152) Years (Adult, 2022.12
in Adult Volunteers Older Adult)
NCT04453488 Clinical Trial to Evaluate the Efficacy of RUTI® 18 Years and 315 Phase 3 2020.07— Barcelona, -
Against SARS-COV-2 Infection (COVID-19) older (Adult, 2020.12 Spain
in Healthcare Workers Older Adult)
NCT04646590 A Phase III Clinical Trial to Determine the 18 Yearsand 29 000 Phase 3 2020.12— Hunan, China -
Safety and Efficacy of ZF2001 for Prevention ofolder (Adult, 2022.04
COVID-19 Older Adult)
NCT04860258 A Study to Evaluate Safety, Reactogenicity and 18 Years and 1200 Phase 3 2021.04— - -
Immunogenicity of the SARS-CoV-2 mRNA  older (Adult, 2022.09
Vaccine CVnCoV in Adults With Co- Older Adult)
morbidities for COVID-19
NCT04470427 A Study to Evaluate Efficacy, Safety, and 18 Yearsand 30420 Phase 3 2020.07—  United States —
Immunogenicity of mRNA-1273 Vaccinein  older (Adult, 2022.10
Adults Aged 18 Years and Older to Prevent ~ Older Adult)
COVID-19
NCT04805125 Immunocompromised Swiss Cohorts Based 18 Years and 380 Phase 3 2021.04— Switzerland -
Trial Platform older (Adult, 2022.07
Older Adult)
NCT04775069 Antibody Response to COVID-19 Vaccines in 18 Years and 900 Phase 4 2021.03— HongKong -
Liver Disease Patients older (Adult, 2022.03
Older Adult)
NCT04747821 An Effectiveness Study of the Sinovac's 18 Yearsand 27711 Phase 4 2021.02—  SP, Brazil -
Adsorbed COVID-19 (Inactivated) Vaccine  older (Adult, 2022.02
Older Adult)
NCT04756830 A Study to Assess the Safety and 18 Years and 1200 Phase 4 2021.02— Rio De Janeiro, —
Immunogenicity of the Coronavac Vaccine  older (Adult, 2023.06  Brazil
Against COVID-19 Older Adult)
NCT04852861 Safety and Immunogenicity of Demi-dose of 18 Years to 55 200 Phase 4 2021.05— - -
Two Covid-19 mRNA Vaccines in Healthy Years (Adult) 2022.09
Population
NCT04818736 COVID-19 Vaccine For Indirect Protection  Child, Adult, 4000 Phase 4 2021.04— Ontario, J
Older Adult 2021.12  Canada

12 ~ 65 ZAEIE Y B 2 il E v, AU 62 #3210
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W5 BN AT e MR I 45 SR A s ™, IR i
55 RPN S0 BB A Y 41 TG 2, Jf
HIE R A RE SR R UL SR Z M E A 5
S5 A IR A S B L H AT RN TR
Ak, W B S PR R I AEE R H Al
JIE At FE ) R0 20 8 B IR AE R AT B B 45 A T 3904t
B, F 38 A BRI B T AR e A AL
P, S5 A S A TR (4 7 e 1 Ad26.COV2.S
5 RS P PR W H AR 28 IR Y BBV 152 Bty
T DA K ] [ 245 4 TR 9 BBIBP-Cor VBT e P2 1
AR 1711 IR OCEE AL > rh [ RE R DL
AR R R, P “Km” B
L T AR 0 8T el % B EpiVacCorona HE{454L T
T /10 309l AR EG o B, v T S e (ARG TR A B o

s, FEPRPUBIR B L R R 1, BRH
T ¥ TG T 08 44 7 T 2 9 e S e T o T e 92
PG AN BRI A RGBS, K AR T
T B e R IS T T R (14 KU SE 3 5 R
BT RE T TR OR AN RN o PRI, SRR e T
A TP T I A 0 A SE , R R IEAR S Rl 70
SYHTEBL T, SO R TR A AR N S
FU SR SRS B
31 BRBEESHERS

FH T R8T A4S T PR 0 R L At ™ i 28 R ¢
Pesi# CHRE BT M B 58 | A% AR EL R 2R B0 | I s
FEPERAE) HATAD A A SONHE, Bk, W
ok 1) 92 1 5 A5 R I R R AR S R R %
1) AR

INEEIE AR BE &, W7 R R R R P s il
1507 2438 o K DT 4598, SRIMTZESEPRAY
R TAE S I Rog 4l . Rk, EHEHERE L
A T 391 190 SEE K A Ay 140 DB A 2 15 8 s o 7o 2
Ghw, —MBIAN, 250 TS AR T
SAREE B 12 AN H JE & AE (B B B ) — T4
FARAE) L AT K 2GBTS AR e .
XM A5 A DA AR A 8 S DA 0 e 5 o B At
TENEALMFE R . BLAN, FEAAE AR M 25
B R AR AR R AT e R WA, ELR AT
R AR, T2 ERIA 12 B U A

(EA R, By e AP vl BB L &
PIIL, X —R R B o iR b S BOHR
PERAEBIE AR, D AR 1 5 48 h (5]
S BRIPIR] ) Al I 24 500 B 0 A AU 25 DR A — 8
FREE 1 BRAGIX — XU, H % JORL R i SicdiE oA
Sy AR

°333.

32 BHRFERBEREESNEREA

FESS — T e 2 P I A A R, T
e PR 30 540 9 e =, (50K i TS A AT 1 B ol
18~59 BRI B B, 2 5 Bl AN [ Foh 282 1 45 I I
PRIRIE TAERY ARSI R, T DT el 293 1 1 422
SRR EY R E 18 2 KL EARE, BT
Hi oA A AR T 18 2 LLF AR
I RIS, D B ASHE £l

o, A E E AR RO R e TR [R5
EERE T B A GRS, RIS R A vp K 3 18 A% L
NTEXT 2 5 (R T 52 | 2 4 A RO 50 S A G
febR, BT AT AR IR IR AL TR 58 BOR A,
Ut H RTATEEZ ARSI PRAKHE , SR MARAF Y 2 A HERY
B A R R R AR S

— BB 5 [ K2 A, R 1 ReE Y
HOBR | N A 5 R 5 8504 M 58 o 22 R s
F ok LR S B AR B IE" . — 0T 2003 4F—
2009 4 AR AEFHEZ A TR ST 378 834 24 JLE K
RIBANGIRFIE R B, M i 5 L3, SRR
B LB AR LA, RO B335 AU A JRURS: 5 o
R TT LEAH L TC G2 25 5, IR e i
JLERIR 4 AE B KU A1 ™

ScRn, ERE, WE NN 6 A KL R
RAER LN B F (AT A R =) ,
TR 15 IR FH B 24 ) sl R 2 I S, S8 ] 4
A" R, AL LB F
PET 5 51 R I B B BR 5 o I 1 O 1 34
PEBR AL, JF Hool e 5 Rl S8 R #E
K, BICUFYE R R I T & S 84 LU
T AR M A 17 RS 3G, e VR R AR 2 Fh o
G 52 SR VR I 1R 8 1) H LT B S 7R A AR
TEOL R FEAMEAE" . X — W AR L AE
T PR 92 B A B R PR e 9 v ) LR SR R B
FE T B IR, B LA SR R R e
HIERHE T — @ MBS ARE . LAk, F5r 90 AR &
JLAG 5 68928 B ARSI AR B Hh , E A A UL R g
H75 & LR & VERIAH DG AN B RN iR
I 1 TC Rk 27 TE 5 2 BH 422 FoBt e 02 1 % 00 A8 L
A WY

4 INESRE

g5 b, SBrEE BT AR 22 BER I T HE 2R
AR Y AT AN AR, FF AR 7 A e P I 285
RS WA T s A oE 38, LA AR 32 PR
1T A B SR PIRBUAS R A2 B 75K, T PR UE B
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ZRCE R RERE 1T B R R AR PRI o

FRTE A A2 30 AR P, A Z AR &

B INAHEBRARMERT BRSO 5 . TG0 B8 5 A () R
Xt WO WA TR AR, R4 R U R UL
FNERIAS B, 7EA B2 MR 12 A_EXT A B
OLHEAT R GE HL R i AL 5 SEAT RN o THIX 4 T
PENGIAEL T BB AIHLIE 55 PRA, TUIFr 0o e 2 i B
Z TR B, A HGR A8 T T A 4EA T e
JEE VT 10 TR I B A3 SR 2 28 s PR AT IEAR B
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JUEE R4 i 4 o S5 X R RO 5T R

KA, B, T

A R W IR B2 B #f 22 A RE (Rt 210029)

[BZEY L BP0 A o L3 X i (Benign childhood epilepsy with centrotemporal spikes, BECTS) J&—
il L I R RO 2R G, JB TR AR SRR, 2ERTR LB 215 8% ~ 23%. HLIE IRFFIE A Rkt
JNE, AR 301 A e, PE] S s AR 1 o S X o B DG T LB R £ v sl DO 4 R S e 1297
T5 B W AR IR, RSO AR RIZIR A CF A — 253k, LUIRHIZ s (1 Bl Bl R R e fit— 2 2%
(IR L3 B Mo o B X s W 20 3/97

JUHE R 0 R P S 35X B (Benign
childhood epilepsy with centrotemporal spikes,
BECTS) , HBC L S R 187 T A 51 45 R 7 A fi v ol -
JEI8 B B2 I, B Rolandic X AIFHIM: 2 i, # X
FX A Rolandic #ifiF (Rolandic epilepsy, RE) , +&JL7
U B 3 4 AR i LI VI, 29 5 Ay L2
WHH 1 8% ~ 23%'"' . 2001 4F [l B 4 5 0 B¢
(ILAE) 4 H )70 55 78 O AR AR DG AR MR
BECTS Il PRE B LAy kit AR R, 2RSS
BHERAME, BIRRZIERE . KA IR DA
K, UABEIGAABAGRERT N 22 o KA1 iR e P&
(EEG) 7 R ik i1 v e 38 X % (Centrote-
mporal spikes, CTS) . BECTS R HAE JLZEHH = & 0%
R ROMAFRFE T 32 ) T2 T, 120 B 2R A
Il A2 Wi FIG 7 AT3 9K A PR, RS0 BECTS
OGS MR E 2 B AT 2RIR

1 RITRE

BECTS 7£ 0 ~ 15 % JLE H &0 10 ~ 20/10
i, 16 1~ 15 2 TEAMERUR L B RN 15%.
BBl 3 2", EIRAEIETE 3 ~ 14 B 2200, &
WEAERATE 7 ~ 10 %7,

2 fRHE

H X BECTS ()9 R K & S BIL T i A BH
{85 N SRR S M, ARSI R
7R, 9% ~ 59% [ BECTS & LA Wil FHE 5 e sh .

DOI: 10.7507/2096-0247.20210054

HeHE: BEXEARFES (82071455) 5 LH 4 B AR FH
4 (BK20191127) 5 T HAE LA REEZ RS EFAHTAE
(H2018062 )

4. E/AH, Email: lidou2005@126.com

—IiPE CTS (HICI A AR R R R ], CTS &2
Y (0RO LA AR IR R A B
IR CTS X T BECTS Wiz Wi 2 CH %, HFE I
WAL T 2O Bt . WA, BECTS £ £
LR, (H LA i A A AT A e A BT
HET, ©RMEFER S BECTS #¢, FZALHE.
N-H BE-D-R AR 2 T REA AR Z 14K 2A (Recombi-
nant glutamate receptor, ionotropic, N-methyl-D-
aspartate 2A, GRIN2A) | JEfE A& A 1K 4 3
(Elongation protein 4, ELP4) | Xl P 284 K [
- (Brain-derived neurotrophic factor, BDNF) | iy
TR )4 0W I8 P Ay 2 BY 3 (Potassium channel,
voltage-gated, KQT-like subfamily, member2/3,
KCNQ2/KCNQ3) | =M &0 s R E
(Mechanistic target of the rapamycin complex 1,
mTORC1) {5 53 # ) DEPDC5 (DEP domain
containing 5) | FHZETCRF MBI H T RNA Zif 5
H fox-1 [A] &%) 1 8¢ 3 (RNA binding protein fox-1
homologl/3, RBFOX1/3) | y-&IE T BRZ K A (y-
aminobutyric acid type A receptor, GABAA-R K&
GABRG2) %", M1, GRIN2A Fl ELP4 iX >3
K948 J& BECTS A& AW 58 i L, BN 5
i R B VI G . N-HEE-D- R A H IR Z K (N-
methyl-D-aspartate receptors, NMDAR) 1k HiAix i
LRGP — PR B R T lIE, S5
MR, 1ERML B I REA T AT
GRIN2A FEH A T H 4K 16p13.2, Zify NMDAR
(715 7 3% NR2A . GRIN2A 3 [H & A 2875 1] -5
NR2A WHEIRERH, IR NMDAR A% 1E#
Dife, THEMAESHER " ZAEE N,
GRIN2A FEHARATHE N BECTS HYBUR LA " .
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ELP4 RN TYL AR 11p13, %I AR i X 58748
X RMEBF=EANREN, FEML LB,
BTN & A 2 Btk o BIFST 4R ELP4 St R AR S5 p
A i IR S B B BB 22T G,
CTS HH&, [H B &ML 57— R
¥k GRIN2A il ELP4 4, HiAth K 2505 K B4 4B /2
A 2 RGBT & B, I )5 7 BECTS
PHTIRZ, IXSEILP 5 BECTS FURAIYIC 2 i A4S

3 IRz

BECTS Bt AN A AR R IR kM AR, 42
375 B THI PR IR -1 Bl RE IR (30% ) o T - M - B RE IR
(Oro-pharyngo-laryngeal symptoms, OPLS)
(53%) | 1 & NAE (40%) FIMERR /3 id £ (30%) .
BRSBTS A 4G T R R Sk A
] IR S, RIS AR RROR, B TR
A RE & AEREZEPER N, A B AT TR0 s 1) 5
Wi, TRy HCR 0T . OPLS 2R b
W EAMERI . LA B, Ao iR &
AN N it o 1 S D L T
P O s TRCE RS B R MR
T AN BB T 0005 R B9 LD PR SR M A T
K MIRRE S T B AL R, 5E S PR
BILAEAE IR E R RS, e 5 M 36
0 A FAGEULHE — AT B R, IR H T3
Wi MR Z> Wit 22— PP Y A AR, n]
AE 5 BRI IR 2 1 . OPLS FNifi & ANBEA G

RAFA B A R B 3k TS, AT R R i
I —M T 5 B dR el —m b Bk A
G S L BEAE T S ORI . AR AR
LT LUK K 4 B PR TR B 22 R AR (Generalized
tonic-clonic seizures, GTCS) , Bz i3 Todd
W A (58% ) 1Y B LTE A AR b R
e SE B, AR B LT RE Sy H U [ R
MRz

29 75% B BECTS KA & 75 A P IR 2
(Non-rapid eye movement, NREM ) HERR I [a], 5 UL
TABE G A A SR RERT, A AERT RN R, Frak sy
1~ 3 min, DEUFHLT A] H BURFF SRS,
e AR AR BUORE AR (1) UL, B T RE R e b
W 25%) (AEDs) W, 41K 575-F (Carbamazepine,
CBZ) s $7 5L =W (Lamotrigine, LTG) """, BECTS
RAERIAR, REFBILLAVEDETE 2 ~ 10 1K,
29 10% ~ 20% 9B ILEAEAURAFE—I, 29 10% ~
20% FJ BB B AR, (HE ARG 3 ~ 4 4E N RAE
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#FE R, 16 B AL I R R
4 FxEE EHFE

CTS /& BECTS T H.({) EEG ¥FF . K A4
fEYE EEG FRILAAE IEH B9 T 50 16 21 A Bl AR 25 44
T, T X B BT RIE . M BE (100 ~
300 uV) BRI BB, 2 OOUH R B = AH DK, B2
WA —m RN, AT BIX, ot
Z B EAEMER I A B BAE BECTS 1, Rif

LI X AR B M . CTS F O IR A
NREM HEIR BTG, 3% ~ 35% F LIV AE NREM fit
BRI B CTS™ . B4R CTS MUK EEG 4R AEME
T, (HHRNEARSYE. CTS T T 2% ~ 3%
(RIIE 24ty L3, PR 10% 45 % 4 BECTS™.
CTS i ] LA BUAE AT 5 TR & AR 19 45 Tl 25 o 1
s b, AR . Rett LS HE . METE X L84
TEFURKE M R R B AR, Wl B SR b rE LA 25 Fh
FEIR A AR L3 b & B, WAEAE kR L RS L AT
S A ) RIXE A PATRE A Bk R 2 B A

JL#,
5 2

Wi BECTS B4R ) 45 1 Ry LAY 1) 2 VE e 3
I EEG F#fE . S AMATE RINAFIRTE 3 ~ 14 Z LU
KT RGSH, BIIEF , HIRAR A TG
TRIRPERAE o (AT A, A0 B EL A A S
IR BECTS FRfE, HAE BN 52 1R 2= KA bt vl g
KR FME SR . — ST [E BECTS MILIZ
HUDIFFE R, TR SZ AR AR AT ) 1 817 L
A 62 4 (3.4%) KL TRERGFFW, REZN
PPN AR T P SR RN R, T Ik S R AR B
& E SR RIS SR, BEE YRR
KAWL R, Ok 2 5235 1 BECTS 77F
e (PN EC (AR S

BECTS & AE RE R EER BIMEAR , 2RI N
Woria shitk B AVE B RN R, FEEAR S 5808, H
SRR DURERR A £ . BT LA, R A S AR
U W45 o i P61 (VEEG) 78 W #i2 Wi i 2+ o 2
B XTI R GE BLR &, AU I T HEHR VEEG
W, LABhIR 2 | iR .

IIfi PR I BECTS 5 [ [ M S b 25 T R b 1 3 -
FZIRAISWT, BInE = Bahs, Ho vl s ok e
W, A RN, 55 RS fE & BECTS
FIRTE ™. 55k, B8 KRRV BECTS HJLiS
A A AT A DA T RE RS, AnE & T AdhAT
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v b

E, DR, BEAT R0 0BG LA AR A PEAd X
ST RERE S, SXTE BECTS (1912 Wit B2 Ao 18 40
P R EEEEN,

6

NAY)
=]

|

<

H T BECTS J&—Fh LA 4F iR 1 i 1 R
P, HOR AT B IRYT — HAA A R F L
RERMR TR, KZ% BECTS B IJLILTHFHITH
WA IT", (HJE AR A TE B BRI 25 74
T Z LA BILI RIS | AR FFRE S i ] |
RAEZAY | EEG FF i AT R U e R i 55 Rl R
LEA IR, AT AR AU S DA, DA 2
AR AR A T E
6.1 JBYTEINL

245 10% ~ 20% 1Y BECTS B JLAEAUE — W&
YE™ . BRI EINA, SETHE 6 A H P BN &
KRR mIE 67%, fBLTE B U BN & VBT
SENZREZI6IT ™. (i AEDs ¥R 97 T LARRAR BAIK
AN R PRI A Je 8 R B AR o EUR: B R
X T W IR A AE B2 By BECTS UL,
BT Z SR 9 1) RSO TCRRIR FE I PR R AT B2 3T
BI3552 3497, AR AEDs B & 2 B R ™,
MPSAETE LN BRI, H 3 K A AE K ifE A
LAY KU, L AEDs Y97 : D RIRAER F
(<4 %); @ RIEMZE (A 3 Wmkhik &L 3
NAWNMREEHERE) ; @ ZFEIEIR, Frs:
WA, W 2 B GTCs 8% & AR I Hr 2R 75
@ wite 3 WRAERFEE A (<6 ) ;3 ® HIE
KAE; © MEARIIEHE A EEG 558 o4k EEG =7
WG, O RAEATAEAE R T LR 5k b 28 ) ge e
o FHRL, XFARLLETRE K A %l A PR LA
EAE, ERIFBARE, R L AR 0 & A
B EJL, B CTRIARYT o Al MR AR
ff R, WERTEANG 3 ~ 4 )5, 16 % 201,
T EHATIRIT
62 BIFAR

Xf T E 5 AEDs I6¥7 Y BECTS fJL, 1E#%
IR 251 E R RILR IR YT FEAA e, H i o5t
—AnifE. B RS AEDs A N IR EN (Valproic
acid, VPA) FI-K SV, #i#l AEDs A B K75
(Oxcarbazepine, OXC) . /£ ZHi P (Leveti-
racetam, LEV) | $i5& = R FIFLILER (Topiramate,
TPM) . JLF-%iFh AED Xf BECTS ¥/ A %L, HFrHT
To R I B HE XS CBZ A1 VPA VE NI IR A 251697 2}
Yy, MFERITA Sy C HAEYE . S 4b, InEms T
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(Gabapentin, GBP) . LEV., OXC I [ &F g %
(Sulthiame, STH) (IGI7 A RN D FEEIE™ . i
I PRAs AR B AR RE . RRMNKS VPA BN —ZRIA
J7, ZER CBZ E N —Z3RY7, 2% CBZ M
LTG 1E—£34897, LEV Fl OXC 1E K — 43477,
A | B b R T DL 5 K STH AE I —4RI6YT o
H #i [ P 5% % 9 AEDs J& OXC. VPA. LEV,
OXC Ml LEV H25 %R T VPA, HAENHA
AEDs HANR Wi/ | sz M4y e, BN
F 3 S Hpf OXC Fil LEV /ER BECTS 1897 19—
L2, LEV 0[5 ip AR 2 i 28 i BE 2K 1 2A
gty , S5 PEATG AR, A R R P
FREERC L, T H ] BECTS LI &4, 74,
AT Y 0 S A S A ER 1) R A AR, 4
P300 W {AHH, M3 BECTS BILINEIThRE™ ., OXC
A BT FEL A A P ) 25 3 T R 5 A, A1
P22 T0 58 R RN S il % A i . AR R,
OXC H253A 7%+ BECTS LA AR 220 3 4
PER, W E R LA IS ™. B8 AEDs
TEIG R % FH TI697 BECTS BA B3, (H15
Wit — 25 R AESY . BRI BECTS Wi/ ] g
FHZNGYT, AT REEG HZ . KZ % BECTS
L2697 BT 4049 AP, 10 & A e i
i B, P A7 A XU ik FE, . NREM il 35 8505 (=
50% ) H PR ZVEERIAN R, o RET A 2, i
W HMAA H25h VPARKE LEV,
6.3 JTiE

X} T8 AEDs VAT ) BECTS L, MR ATfE
GERIRITIT IR, RAEGEMR 1 ~ 2 4RI nT % i 45 24
Y. BEGYKE IEH AR Tl R L AELE, JHRE
GBS A, AEDs 45 P e ff AN
it 16 %, MY K 2B LTE 2 AT A2 22

7 Fka

BECTS EA TG Rif, 4 K28R ILTE 16
¥, BILUSAEEERRE . 208 | ik &
k2 P T A B S RS, (R A 2%
FR) 95 191 76 B AF 1T BE HE B # R AR B GTCS™
BECTS & LTENRIR ZAEZ LS, EEG M 58 AT
RIEFEATAE, T 2 ~ 3 4F, Ik KAlik 6 4F, KETE
17 ~ 19 % {if EEG W[k 1E% , HAKE IE# 5 AEDs
IR

HT R f 2032258 7k, BECTS 2 JLJR
AL PEALNAL T ORAT R BERG, RIE I R AR 2k
K EEG 58 Jilt B 28 A e i 2 B e A 140 5% 1 ) A 4
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Wit LA A MK AR 2 e A5
M K R ZE A AT RE™ . S B IR 2 B vk Bh 17
R FIAMAB ARG 25 Wi . TR S ok 26 5 O O
A7 R0 R S RN BRECE T TSR 7 1k D e e i
— P AN B LI A TG e R OCE

1% ~ 7% HJ BECTS ] AR AR ML AR, I N
TPENLREZE | N ALl Iz B M i 5 Rk R
it 55, HEAR ' EEG AJ 300000 1 B R 2R 8
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FATIRA A 7R, DM MR AT AEASCE . HAT, NSNS TH0H Sk DM GRSk o A SCHURAT M
5 FEIRZTE . DM (2 FERE A B AL LS 2 3155 AR S 7 vk B ) 2 18] B4 56 28 4507 THIA 0 il DML AT SG
PERRITLA, I B85 TR R Hm DM B9IRYT e th i, S U FIBG S Bk i .

(RSEIEY WO BRI JLEN; MG

Bl R 9% (Diabetes mellitus, DM) J& Hi ik 5 & 45
WA BB R 4 xR Z (1 8 DM, T1DM) 5} fBf
5 ZAEPT (Insulin resistance, IR) SR B E AT B =
(2 74 DM, T2DM) 51 WA BE T, BETTAk &
— RIVHR GBI — R . DM B
25 1 1B >7.0 mmol/L 5E FEHLIILAF>11.1 mmol/L #f
FE SR U s X DM B R, (R IBEE 12 W
FRAER MFE < 3.9 mmol/L. it 50 47k, R FRIE A
F 2 542 1 7 0 A8 4k, DM DL 28 1l 3t
795, BT 1980 41T 0.67% JHE 2017 4E1Y
11.2%"" S A —h LA 1 266 g B2 () 28 Ak 57
B T R L R AR R R D e A
SRR AR IR, E TS AR A SR AL
2 P AR 28 R GE Ay SR B R A TR,
sy i EN DM PR R 2 R AEZ — o PRIC A
BT, HH S T P TR 178 B A5 R85 25 R4 0 38 0 )
N 6.4%F1 61.4/10 T3, B DM FIRGR ) 80 %
AW R, EIRNIR IR 2, WEEA
— B WA OCHE . R AT A5 UE I, U 7E
DM (85 i &S AU B S 1 & . B AT, ENAT
T DM SRR A A AN FE 08 o AR SO
DM MM G HEAE—2ad, DLIIG 58 B 55 TAEE X —
H AR IIATR

1 FRFAFHE R R T AR K M R Ik R

YORH BN, 7F TIDM AR 19 3%+, T1DM
e BT Y 1.5 ~ 2.8 4F, WU B AE B4y
DM H# R —si s a9 R, f5E Schober
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G, TIDM 3 CEHAER N 14 %) (¥R
il B RN 15.5%0, 5[ Dafoulas &5“45 1, 76°F
BRI 18 B FEA 3538 A A I & 00 2%
k1 44/10 J7-4E, T TIDM ABERRIR (194F & 9 % N
132/10 i o —IHE ST B, 734
11 HHEEA T, TIDM B35 B0 1945 4 s %
N 337007, T T AR A94F RN (10.5/07) s
JRUAE AN [R) b DX B AN [ NP 114 20 SR A AE 25 53,
{H7E T1DM f 3 i & 0 KURS B w35, w5t 3%
], W 7E T1DM £ 35 0 2 s AU J2: 3 38 A FE Y
2~ 615", HpZI T A Rz KR K202 3 4577,
TG0 () XU B T1DM ™ B RE R A hinmi s m,
AT /N ) FR R R A A A DR vy 7 i
R S 2 AU b B, PR R, TIDM &
7™ A MW 1) £ R A U 1 B P — A
FERY 16.5 4%, AR A IHIRIMBER TIDM BE W2 6
57 TN, 1A MR R EAAE BR H 3 (Diabeticke-
toacidosis, DKA) KVEZ ) T1IDM B &, iR
() LR AR Lu &2 5d 10 4EBE ST,
B X P AE T2DM B0 B AE R R N
35.0/77, T — e NFERGE 1 4F &0 2R 21.9/77,
T2DM A B % A5 50 A XURS: B — B TS i T
50%; T2DM 2Pk 3 & A i i) XUBS: BA S 5 1 55
PE; 4R <65 4 1Y T2DM B IR & R m T
>65 % ; T2DM & Ff ™ AR MU ) £ & AR 30
B A B PR 2 TE  ARERY 2.7 1%, S R4 TR A Y
T2DM BE R 1.9 1. Z¢ 1, DM 20 Y fa s [
£, DM B0 TR 1 A6 AU

2, R 23 DM B &k AR . B
B, T1DM FER0E 2 8 s IRURS: L3 A =
WML RS A SIS R, TIDM 16 B 5
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R A TR 179 A 50 R v 1 RE 3R 0 IR
() 4.4 45", P4 K IE, TIDM L0t i i &
4 DKA FIJRUR 22 840 TIDM g RImifs". A
B R, WU AR A AEE R AP IR B R,
SRR M E T DM KA, N SRR 2
Bz R

AL R E AR A DM R h R T —E
MIMER] . #7142 )L DM (NDM) £E & &R G . 4
FRh DEND 545 1E; NDM £E& FiR%E . LN &
FRoM iDEND Zi & 1E . KCNJ11 JE[H Q52R RAFFRFL
y DEND Z451F, {H Q521 9878 30 ) iDEND %7
HAF, B IEAEITA KCNJ11 1Y Q52 55748 44 1
i AR . A IRIE R, KCNJ11 3£ [H () G334D
27 125 530 DEND i &4 1E"™ . Poulton 25" & HH,
IER3IP1 FE [HI 5845 2 WLk (1) 7k AP DM AN LA
KRR R %

2 HEFR R IE AR £ g IXURS B AL

2.1 HEBRRREBEFEE

AR (Glu) Ml y-24 5 T 2 (y-aminobu-
tyricacid, GABA) 73 il J& HH X o1 26 32 450 i T ) 2%
ArtE AR 28 BT, 7E DM IIEOL T, e U
FRIVACK LA 2 T LA IR o 28 7 I 2% 100 o) 1 2% 4 2 (1]
(R ST- i, DT B2 0 11 2 S ™ o It T v 3
TP = RERIE ARG N GABA AT, M 5 I
R R AE B . SE R, FRLk s & AR
DM KU GABAAal Z 1K, GABAB 321k K42
fig i FR 1§ (Glutamic acid decarboxylase, GAD) [ 5%
ik, W55 GABA BEHNZTT M HIAE FH LAGR 20 &
Az, TR RN R T se A8 46" ik sh, DM B
TEARIAR, Kk ssm i B 2 5499 (Aminoacid,
AA) RV & G BB R B . Szeto EIACH,
DM Al gt T B IE R B4 I Glu iz iRy 1)
fig, i Glu $RHUE D JE 5 R A R 5 IR 7] S 20
R A 2R (Hey) H ARG A FH 3 B ) ¢
G PERRAR, NS Hey oA, %k
Hey I . 5346, Hey AMUZ—FI2%aTTE AA,
11 HLR SR AL N-F H-M K4 & R (N-methyl-D-
aspartate, NMDA) SZA&¥ 35, 1fiE Hey Tt 1l BE
SO E R

R AH G Y B -l E AR L ST
IE, B I A 25 RN D e R 5 Y & R
A EZHIEER , ATP USRS (KATP) &
P DU P [ 4 3 B S T Kir6.x (Kir6.1 5%, Kir6.2)
AP EER Z & (SURL, SUR2A F1 SUR2B) ¥4 i

http://www.journalep.com

Journal of Epilepsy, Jul. 2021, Vol. 7, No.4

B A, Hd Kir6.2 1 KCNJ11 HE K g5 it .
KATP (1R AE 238 16 0 PERE I P ATP W B T = i
BB EIIH], HCY DM PRI TTIN ATP #e 5 ik
DS, KATP #5308, 518 K+ F4i g 1k,
AT AR A 22T A 24 A M. Quan ™R L, WD
DA 28 C B KATP 25 B R T 24200,
Hie DM XTI a4 o 28 503 P A A FH R 2%
PERNZETT, IR SO 2 e R b 24 as PRI &, X
A S HINEMMER . Velisek 255 Jy B 5
ARERRTIIR AAEA TN HIVE , AR b T 45847 AR &8
ST B2 fil 5 KATP AYTIRE, o R 5B 14 10 il £
FHGR , M5 4000 o

PR U % i 18 (Acid-sensingionchannels,
ASICs) f2—ZE BT (H+) S i Be AR T4 BH 2+
Wil J& T LA ahiE AR L E A AR . LR
B, 3363k ASIC1a (17N B A7 il 370 75 5 B 40
FEIH B = A AU, PR ASIC1a R B SR IAE L A
ARy AN g NN S S E S oo S Ve il
WO FERCR ™ AR H NN, BIPR R 40
ASICla [WFIRIGIN K Te B, vl aeHg s T 2P
JI52 o5 200 L P9 ) R S T AR BRI T ™ . Wang 2™
KPR, R A O ASIC1a ¥ T BK i Y
HLUT, SETMIE T NLRPL 4850/ MA, X j2 J2 &0t
AR, ATRES DKA i S 00 & 42 B 5
WFE R W], ASIC1a 8 ik 2 fisk Fir 41 il AL 1) Ko AL VA 5
P2 TORE O 2 I EE, 118 ) GABA REHh(H]
PRZETCHY ASICTa HL % I KT Glu R {Apf
290, YRS ASIC1a £ 580 [l # 2 e B ik
GABA MIHER B B AL T HER ol 2 SO B Glu A HE
R, A RE SR IEHRUE 1 & AT B AR ARORTES IR
WFFTIIUESE, ASIC1a S 59 & MEMZ L™, {Hix
FJEARICER ASICLa ANREVE FWUW & A=, 456 Lkof
FEATIA R ASICla ik M Tfie b iRfE sk 1 i &
A=, ASICla T REAERUIN & AE A 6] By BrslioA [A]
ZUNMI P T REAEAE2E S o SEIR R, RS E AR gERE
ASICla 7E4H I AMEH 1K, DM W28 05
fr ASIC1a AYFEIA S Ihfie B F b, s
2570 I ASICla [R5 K IIRE LIZ 5T DM 4
G A AU B AL . A, DM I S 20 21 48 %
BEARACHS, v] B35 | i i 5% I TFCP2 13 ik
A, Yk DR R T ASIC2a RIS /D, Fe i
SR T AT 24 T DL B A i A
22 BERKEREF

ki ) GABA J2: 1 Glu 28 GAD iR AE i),
JIT LA GAD (K- 520 GABA A . 9T A&
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B, TIDM MR A A GAD HilkmFhem; 5
T1DM A& I WU 19 8 # A L, GADAb K1
T1DM IR Y A B 7, B TIDM 39
W S8 P GADAD MR i % & T8R4l TIDM
M B GADADb 7KV TIDM i i & &
A REA R IR TR (9 5 2B e R A SRR
B, 15 GADG65 K& Al B Y /)N USRS rp ] U84 3] 45
™ WISEEY, GAD65Ab fE7E T 80% M 2
iR DM B D, TS RAKEIAL DM B L i i
M4 GAD65Ab 7K -y, I B0 1) ™ AR
W™, 25 b, GAD [ &4tk T GAD 1i
AT AL R Glu 240 (30 T4 GABA AE#
ZETCNT S Ml /N AR 38, SRS I 2 Ay Ml 22368 Jo 1Y)
Mg, M5 ™. DM 38 AT L i 3% R i A
& (Blood brain barrier, BBB) {i# i 2 21 7% &% T
JERGE, 77— RN BTN 2 TR DL SR i 21 4
iR L Y e il e U R A e F AN G
ZETCSAT R

B AR FE AL 2K 7 ) (Advanced glycation end-
products, AGEs) Jf& i i (1 # 45 5 5 8 1 B 45 & 1Y
77¥), AGEs 75 DM JE 35 0 WP 4 T K o o
., 25 DM e &k . AGEs 5214 (Receptor
of advanced glycationend-products, RAGE) 1A A&
TSI 4 i A 24 1 ) A o 7, AGEs it
Y5 RAGE 45406 NF-xB # #%, f ik — &5 RAE M
Wiy SRBE R F-a (Tumor necrosis factor-a, TNE-
a) . F141%-6 (Interleukin-6, IL-6) ZE[y ik, MM
At O e SR AR A DG Y 9 RE Sy ™ N, TL-1 T
B B B SR AN B Glu IR AR Glu P4
TNF-a AI{E#F Glu BRI AESiz, Jf L Glu 321k
P ZRIX ST GABA SZ RN AR, DM i
Lot AL E

DM 4k &0 [ 2L 20 B2z o, AR BRRE M =
A T S5O 5 35040 XA AE 8 Wl A sl A
TR A R 2 RS 1 /0N J T3 A4 e, TG B bR S i A A
Ak, W 1 WA 2o 3% AN T 4 A 472 3200 A
KM RAE™, Jin 7RI, DM 51 = U
i AT A | /NS B 4 UG 22, 0% NE-xB 55
W, FE LTI, A B TR R IR
B BFFTEBL, IR ffi T2DM HE & AR E ML
i, I IRER KPR 24223 b AL E e o 4 it
FI/INIE ST AN, 38 4 S E 5 b A2 i & A ik
&k, DM 83 CUHAI MBS =) X ikt 248
YL Sy B E 2538, A AR AT (NS5 AT L 0s
(W TE)  FLA (k) FgiAE (s

°345.

JEHL) , 3t RAE A A B G N 1 A BBB e
ZA . MU AT G R R R A
JCIRBE R Jo 240 M8 A= 45, DA 5 S

23 HEMBHRTRBEES

FRORX o 28 2R G AR S5 AR RN D i 0 S A M Ok
TR 2835 2 A I3 2 (B] O REEC &2 BBB ¥ i i iz
MIETE . B2 M4 B0 (Neuro vascular unit, NVU)
2 AR | P 28 G O 2 L . ol 28 50 B At i 7 i ot
H NS ASTIRERHE, HVU 585 PR IR 5 000
() R A AFFEAR DR . AFFE2R0, DM R i i 4%
(14 R IET BE B RS IE W 25, B 2RI s
S, DM 5 4 W I X A 4 IR AT
IR AR R R TR, AR B SR AL R v, &
Sk RERT AL B A, 7= A DM Ui ™
PRI, AR P I ) FCE A R i o I 40 iy
SR RO AN o DFSE RN, MR I R BRI
iR e A N e N R E I AR L EZSTW TN
BRI I S A M G Ak 3 A7 5™, 1 DM BB R
S8R ARG e AL T 75 S (A S R SRR R B, i
I ff DM ShPEE & A= 3 g, 5 [ s 5
FHhnAa ",

A¥F NN, DM B KT/ 45 fk J& BBB
PO ETEE, TS REIR T BBB (W TIRE, MM
KT —Z5] CNS I LAE™ . B SL 5 Al AR AT 75
I, DM eI BBB AYSEa& M -1 i A ™
WF5¥4E th, BBB B3 v] 5 R IS L& A ANB I
PEAGLHEY, T 5| B TR B IO 400 R 38 T D A
H5 BBB AT IR I e, 200 S 2ORU 19 &
A=, BBB (AR5 I EOE e Ak K T B MRS
6, R4k K MR 1 R A e v B LR LY
BBB [ f£7E AA Foia ik, ] o iRtk | i A b
AAFia ik, — LT, REEChHEMEE AA
BB RTT DR ARG AA HEAGZHZ, (B
AA BRI BRI R TE AA HEABKNZ 2™, 4 DM
W3R BBB Ji7, KRR TE AA (Glu IR & RR ) W3k
AN, 385 B R 28 R e %A Sl R A, A
AR B & 4 o 76 BBB #CAs UK 10 e it 14 iy 42
T, Mn” AT RL3E o H R[] 95 Ca™ 3 T8 7 i 28 2 fih 1]
R FFE M AN UL, M I E BT RES 5
DM 1 IR 595 KBS B ™
2.4 FHEZFERIG &R REERS

SEHGFRH, T1DM K R VR A 88 26 vk S T
1o, EUNG 22 P A A e B IR IR, R D b 22 4
BUH AR BCR TR IR R B, DM HE1E
DM R 35 £, H B 43 DX 36 2 WA s
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WFFEUERH , R A A (A QI 2 0 & A= 1 7 0
G, FOARI00 i 45 5, 50 14 46 A1 SR 3
. BF5E & B, T2DM FRA KW )2 | i T Al
T FE B 1 T e o N LR SRR ST T, LA R i
X AR IR E R 2 FR T, 5 AR 40 -
P ICHLR MR 2 L RAE O, 1S8R 5 Qi T
T BT I T 4 Glu AGIH G, 5500 1Y) 2 8%
BN " TricodE AN, 4 TIDM IR E
VAR R A, R 2 184 5 AL T M o 40 - 1f 285
FUIR MR R R P LR A S g ek, DTTTAEE W AR i
BERIRAS, (B2 T (1) 5 RURS:

o MR DM BB 2 7 A L 11 3 4 5%
ZA0, i ATP &R, bR DIReZ Mm%
PRAE R ke 1R AT AT OKR s AIRIAUOE fF DM KRR
G K2 T 2 i AR ADP 4E Ak R A6 5 SRR 1Y LU AE R
K BRI MR T WA R A T B T 35 3 TR TR 4 e
HRACT-REAK, AR oA 30 3 B 1 JEC P o0 5 15 2 b Ak
TRE . IR Al i iE AL T i, JER AR A
il (35 P, T IR R R DNA (i Dy e R A,
I I S Ak R DL P — 2 A 2R 5 b,
AGEs il i 5 RAGE VI /i 14t 25 4 i o 1 P 4
(7K, TS LR R T RE RS . Bl oeek
LA Ty 16 e A 2 1 2 W PR R A (0 45 2, i ek
I BERE 5 A] i 3 Na+-K+-ATP BB . E AL .
B RS RN A A P U 55 45 34 AR ok B i 285t
(R A, DT 88 T P XL

3 PUEEIE T SHERR

YU IG YT RERE IS AN EE DM, N REAEZE
DM HEFE . 2R E MR (Vagus nerve stimulation,
VNS ) Sz 3o IR — 0 25050 28 2 P 236 7 v
T i — Bz SCERURBA, AR AL M 22 B
FAIC DM s i IS 7K, i VNS 0 RE S0 il R &
R AN AR o, N VNS 22 i DM
PR AR B R A YT LB MEIA MU 1A L
F-Bro HXF T2DM 0 ST A B & nl A RUAIG
AR A KT L sk IR Bl L e TR A s
br, WA IR RESESE T2DM PERE, 15 H A ik
P2 I A B T LAZEZZ s i Bl TIDM Al &A=

25WNIGTT R IR T AT o B AR .
STHUBIR 25T DM A RPPER, WFEmLmE Re el
IR™; Z T I/ DM JH Rl 2 i — 2 257
R VG 38 3 R A S SN LA AE R IR S B Al LAY
TRk, HELE TIDM Ry JE™; JRE 2t N wE
P s TS D T 0 382 T It 119 3 328 L 88 AR I 4 RO 2 A=

http://www.journalep.com

Journal of Epilepsy, Jul. 2021, Vol. 7, No.4

YER% . #aPumi 25y 24 sh DM R, 1N
R BEAR M [ 5 RS & IRTY 5 TN IR AR
AT A1 R 2 2R A 1 2 BT [ 2 34
IR, HAb, HiP A B 22 AR F ML 20500k
N GABA A5 1Y &0 3 8 T O R A AE K
GABA " SHY S Tl 1B F Rt fa), (H b FHEss
MBERITER, DM BE N GABA Frag s/, il
b VG P AR 5 L2 BT 1 R %

4 [EERYSER

HFH R 24 W e A R ML AT 43 Dy Jk 5% 38 RO
AW BUIRZE (Chn — VXU | 1 g — T2 (4
WA BRI 2 A SR ) | s LB 2R AEIK-1 (Glucagon-
like peptide-1, GLP-1) SZ{& 25 (41 GLP-1 2
PRI EK) . DPP-4 FEA0 6155 (AnZEss 51177 | filf
WENRZE CANA& AR ) |« 48 B A8 RN o1 20 4l Tl
PR A B FRAERG N AN RE Y b, B RETH
TSl AT IR | H AR BRI S RN 2 A0 M A 3G A O
T=o TERUR /N BB, /NG B N SR B R 25 24 ]
PORIRR A A, IR 0 S5 R e & VR
i 15 25 M 3R T MAPK Y15 555 S AL HI R 0
KATP il BKGETE, M0 il b 20 i 58 o™
oM, A2 R 2 RKEG T LR A K
2A RYZARIRIR K DI RE, DT i i 2 -0 1)
S B R AR B E A E R -1 20k
R 270 ZAG BYFIA, T A AU A A R
AL EAYIvE 2 K AR G

T FROGUNIGE 2 235 i 2H 2 S AR 0 40 . 10 ok R b
HERLEH (Mammaliantargetofrapamycin,
mTOR ) i #% AN 1 7 98 ik e o 2238 =
¥ (Brain-derived neurotrophic factor, BDNF) F/1
IR Z AR B (Tropomyosin receptor kinaseB,
TrkB) 7K P45 3% 26 R AEDUIAR VR FH ™ o A 5] i i
ok YT S AT Tl A B ) WO B2 Ay R AT A
PN AR S SR TR V™ 2 Ak 7)) 3 o 41 1)
& fl T Al 22 388 R, ] NMDA 321445 1
TRFERCR"™ . GLP-1 REHIHI #2270 T FIFR K Glu
PRI R, 0 REARE 5 A N 22 L K- S HAE
F, AT & A" 4ERS 50T AL iR GLP-
1 Fl GLP-1R (#4335, i K BUSIH-HG0 14 & 1R
SR I, PN RS AR AT LS S 2R
ASVE R b 57 BR84S ™
AHGE BR, FREEIRSE 2P0 KCNJ11 LA 248
) DEND ZE-5 1A &%, BE WS P 28 2h fe A4 il i
R RAE™
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5 BRI RS HIATT 2L

H | i JC WU 2 DM Ry e m . BE P
PR P OB, DARE S DM I A AE Y 3,
L FEHE 25 10 0 W0 A — 2 AR o X T xR
PR & F DM, AT LAS 3R A BB B9 7 vk
I PRAFFER I, FEMLERES R S P4-FiRY7 DM & Jf

T R8T R AU AR B L R, B
Tﬁﬂﬁ%ﬁfﬁﬁwoﬁfﬁﬂ!%%%%ﬁ%
A IKISECIRYT DM A IR R 2RSSO BEAR
SEUTAH 95.6% 1R AR, WRIA M fig U I i
i A TR Fr R 2, I X IR iy 3 4 4
E

MG R AR, %ﬁmﬁ&mﬁDML
AUE NS EE 7/ I UERe] i e SR a1 SPNT
ééo#ﬁ%%&ﬁﬁﬂﬁﬁ%%m%ﬂ%%ﬁ

N7 S B G I IR, PROME L PRTRAAR | B T RERT If
FRIT s A OB TH R, IO R SR BBGHS B e it p 5 5
P DKA 5 M = 93K A (DM 2 F 48 ) , I
FE R IR 2 BT e AT AN, (R B A AR e P
BE, #2255 i R K 2 I R AR R
A, — 8 A R o IR GO & A R
WA, O 25 00 RIS 11 ) AN A o 5
&JF DM AHIX 5. 4, DM 5% BBB s, i
PUIIE 2590 0 i 3 A 3G, OB T A 25 1)
R U R 2R A I R A K Y BB TR dole B 4
7 A 74 Aok B 8, ek e ﬁfm@iﬁﬁu&m%%
MR R BRI OL R, 18 2 FH #&
Rﬁ%@@%c‘ﬁﬁﬂ?ﬁﬁ%ﬁﬁ%%ﬁ%o
ﬁfﬁ%%%@ﬁﬁhﬁ? JFH RS 7K 350 42 o1 i 7K

SIINEE =B RS S A P K, 7T BE s Al
ﬁ%ﬁ%ﬁﬁ&ﬁ%ﬁ%o
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1.1 5%

1.1.1 MRI FRETAS] 76 BEAS B A A 25 51 25 1
VFRI R, Xk A KB S8 I B¢ (GOSH) /Y 34 i
B CRYFER=11.6 %, JuF=3.6~18.5%, 1 20
) AT T Il A SIS . FE 3 B U 2 S
) FCD, ¥J7£ GOSH ik 3TMRI 4 - 45232 — 4k
(3D) T1 AL (T1w) FIFEARTEN R 56K 2 (FLAIR)
W% . AFi<3 B R EFHE, MR HH# BoR e H iz
AR, BOCA R T — 5 TR A o8 B EOR R
TESk

1.1.2 SEEG A% RBIFTATE 2015 4F— 2018 4F
WAl e GOSH #7% SEEG i E (n=66; K1), H
SEAFAE LT R B HEBRAE AN . O R 2515

Excluded (n=32):

- previous resection (n=12)

- TS (n=9)

359

PEREALAE (n=9) | 1 SHAEALIE (n=2) . IM4E P/ i
PERGAE (n=4) . Z KYENLA (n=1) | Jeririded V1B
FA (n=12) FIK ) MRI A K0 455 2% H. SEEG AJ
AR 2 AT ] (n=4) . £Z% SEEG 5%k 34 il
CEYAFEIR=11.7 %, Jilfl=3.6 ~ 18.5 %, & 17 ffi]) .
1.1.3 sFRa X4 20 8 EHBERNSSH
CF¥4FER=16.8 %, Tifl=8.4~282%, L 144),
REA: TCATfn i 2205 12 B i

1.1.4 MRI ##EXKF A BREAN AT 28
3T MRI (Magnetom Prisma, P§[]FESFRE) 2
T, i FH 20 38 18 P20k 2R P8R B R ) T 1 i £k
FEl 1 80 K T/m WEMAMEEE o SRFHLLT PHUFRE 3D
25K T1w EIMSAN FLAIR % . wEAG ] 25 1 b R
FEB B 0] 9 (AL HFA][ TR ]=2 300 ms, [A]3% A} [A]
[TE]=2.74 ms, [ FOV]=256x256 mm, #H%%ff
JF=8°, A& K/N=1x1x1 mm’ Fl FLAIR (TR=4000 ms,

sEEG patients
assessed for eligibility
(n=66)

- vascular/ischaemic lesion (n=4)

- HS (n=2)

- polymicrogyria (n=1)

- large lesion (n=4)

Focal seizures

(n=30)

Cortical seizure
onset zone

Concordant with
automated lesion
detection
(n=13/21, 62%) 1 FCD
7/8 FCDs (87.5%)

Discordant with
automated lesion
detection (n=8/21)

Diffuse seizure onset
zone (n=4)

mTLE (n=6)

Activity indicative of

focal cortical origin.

SOZ not localised on sEEG.
Unimplanted automatically
identified lesions. (n=3)

B 1 MANIREFREEFR LIRS/ SIEREE ( SEEG ) £EMER
25 T Y AKRE | FE TR 2 SR AR IR, I N i TR A R 1 S A A A — 3, FCD, Rkt R E AR HS, 1§D
fb; mTLE, #r IR ; SOZ, WU & VERLRIX; TS, 4577 AL
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TE=395ms, JZFEM[A]=1800 ms, FOV=256x256 mm,
BEE ff B =120°, IR K/ K 0.65%1%0.65 mm’) -

1.1.5 MRI ##e & T EMEA T1 A FLAIR
Bt J5 b FREAE TR AT AT A R 1 H 2l FCD fail ik

2 fREBFHRMFNIEREE ( SEEG ) HEAMEE
a. W REILIR ISR (MRI) FH A 58 BA ) B 7 2 T (9 R $ I
P AL FRIC AR 22 24 73 Jed i1 255 b. SEEG JH A5 RTT MRI
SRR, A2 deda 00 57 AR REIX 5 SEEG HU AR
SRR Z S (CT) I BUsE Y R
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(https://github.com/kwagstyl/FCDdetection; [& 2) .
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R () BE B2 H OB s A U0 B 205 728 I IR
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b B RERE B A SR B R i B RN T A e i R 2
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WA SR H, AHARA F R E M . AT
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& FRic X FRAE AR 25 8], T REAE
#RERIC 25 fsaverage_sym.
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S SRk R AR, R AR i R A R L I
REERTF UG o RATIRIEAT T RIBLEA I, 75—
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VEFIEAHERRST SOZ I
1.4 MAEEMEERS MRIFETEHXPER
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HYR A BERE X AN SEEG Bic h rI3E R E fir . #iZeie
BB (KW, S.a.) FMHZ A4 B2 P A (B.P.,
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SMEAREIN
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BEALA B BAB A T 25 T8 FEAS /N B 25 2R 1
AR X ], A A [l Bt BA S e i 25 1
WA B AT REVERE AR, T HER NS B 0 BH
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£ 1 B3 MRIUFTHERMUINRIBEABISIEIT SEEG R EBERARFEME L (R AARIEZE RILE

Concordance of

Patient sEEG indication sEEG outcome Clusters, n sEEG & automated Surgery Histology Outcome fiillleo’v;zp
clusters
1 Lesion-negative ~ Focal 2 N TC & laser n.a. Seizure-free 4
2 Lesion-negative  Focal 0 N Y non-diag Seizure-free 27
3 Lesion-negative ~ Focal 3 Y Y non-diag Not seizure-free 8
4 Lesion-negative ~ Focal 2 N N n.a. n.a. n.a.
5 Lesion-negative ~ Focal 0 N N n.a. n.a. n.a.
6 Lesion-negative  Focal 1 N Y FCD IIA Seizure-free 2
7 Discordance Focal 4 Y Y FCD IIB Seizure-free 14
8 Discordance Focal 7 Y Y non-diag Seizure-free 45
9 Discordance Focal 3 Y Y FCD II Seizure-free 22
10 Discordance Focal 5 Y Y non-diag Not seizure-free 14
11 Discordance Focal 1 Y Y FCD IIB Seizure-free 28
12 Discordance Focal 2 N Y Other Not seizure-free 18
13 Discordance Focal 2 Y Y Other Not seizure-free 16
14 Discordance Focal 4 Y Y FCD IIB Seizure-free 7
15 Discordance Focal 3 N Y non-diag Not seizure-free 7
16 Not definitive Focal 1 Y Y FCD IIB Seizure-free 12
17 Not definitive Focal 3 Y Y non-diag Seizure-free 2
18 Not definitive Focal 2 Y Y FCD IIB Seizure-free 21
19 Lesion-negative  Focal 4 Y N n.a. n.a. n.a.
20 Discordance Focal 6 Y Y FCD ITA Seizure-free 2
21 Discordance Focal 1 N TC n.a. Not seizure-free 10
22 Lesion-negative =~ mTLE 1 n.a. Y non-diag Seizure-free 13
23 Lesion-negative =~ mTLE 1 na. Y non-diag Seizure-free 20
24 Lesion-negative =~ mTLE 0 na. Y Other Not seizure-free 17
25 Lesion-negative =~ mTLE 0 n.a. Y non-diag Not seizure-free 14
26 Lesion-negative = mTLE 2 n.a. Y non-diag Seizure-free 7
27 Discordance mTLE 1 n.a. Y HS Seizure-free 14
28 Lesion-negative  Diffuse 1 n.a. N n.a n.a na
29 Lesion-negative  Diffuse 4 na. N na n.a n.a
30 Lesion-negative  Diffuse 4 na. N na n.a na
31 Not definitive Diffuse 1 n.a. TC n.a Not seizure-free 23
(Rasmussen)
32 Not definitive Likely focal 2 n.a. TC n.a Not seizure-free 28
33 Discordance Likely focal 7 na. N n.a. n.a. na.
34 Lesion-negative  Likely focal 6 na. N na. na. na.

Note: "Discordance” indicates that an MRI abnormality was identified but was discordant with other presurgical investigations. "Not definitive"
indicates that presurgical MRI was not definitive.

Abbreviations: FCD, focal cortical dysplasia; HS, hippocampal sclerosis; MRI, magnetic resonance imaging; mTLE, mesial temporal lobe epilepsy;
N, no (ie, no colocalization or no surgery); n.a., Dnot applicable; non-diag, nondiagnostic; sEEG, stereoelectroencephalography; TC,

thermocoagulation; Y, yes.
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5 year old girl
EEG: L centro-temporal
MRI: 2011 & 2012 - negative.

2015 - Lsuperior temp gyrus
sEEG: L superior temporal gyrus
Semiology: auditory aura (inconsistent) fol-
lowed by altered awareness, manual automa-
tisms & dystonic posturing R hand
Surgery: L temporal lesionectomy. FCD IIB.
Seizure free.

7 year old girl

EEG: R central/ parietal region

MRI: originally reported MRI negative
PET: hypometabolism R frontal lobe
sEEG: R superior frontal gyrus

Semiology: Bilateral upper facial twitching

(R>L) evolving to asymmetric tonic posturing

(L>R)
Surgery: R frontal lesionectomy. FCD IIB.
Seizure free.

7 year old boy

EEG: Ictal onset not clear

MRI: negative

PET: R superior parietal hypometabolism
sEEG: R parietal lobe.

Semiology: L hand paraesthesia, R hypermotor

movements evolving to asymmetric tonic pos-
turing (L>R)

Surgery: R parietal lesionectomy.

Astrogliosis - no FCD. Seizure free.

stance from predicted lesion (mm)

Di

Journal of Epilepsy, Jul. 2021, Vol. 7, No.4

- N oW s w
s S & 5 &

Distance from predicted lesion (mm)

o

Nondescript  Interictal Letal

Electrode classification

@
=3

s
=

w
=3

Iy
S

s

i
=3

Nondescript  Interictal Ictal

Electrode classification

v
=)

=
S

w
=3

2
S

10

Distance from predicted lesion (mm)

=3

Nondescript  Interictal Ictal

Electrode classification

3 BARH3FIBREFNFREITE, EPEREREMSCENBNRERNZ BEFEELEMN
J AR AR Ml A (LD ki) A ) B JAR AL (LD E@ARRE) (9 10 ZRIN . 03, — ARG REE (2 1), —4ar
A€ 1)l L €] (SEEG ) HAR itk o5 (02 8 5 TN A8 BE i3 (22 P81 (A 1), T i BB QAL R R i ARAE AL B CRAE SR Mk i =216, K AETH]
W=, Hib="R0) 5 A ShBgERe (L@, BURER, OGN MRI (Flair) ZL O kiR RN R, L: Z; R: fi; FCD:

S VR AR ; PET: BT RMWZFH

PAN

A A A PR 72 A R T AR X6 A/ 4 ot XU T

L3O TS

http://www.journalep.com

FEEM—A i SR AR R H 2 B E
kv
%

78 DX I V5 7, T BAT] B8 B I A DA e

X B AT GEYN A B IIf TR 52 B A0 A BE P 0F 97 25 8
THESE,
AR, 703 T454 MRI 335 19 5 kb1 SO


http://www.journalep.com

R & 2021457 H ZB 78 544

SEE A SR 7 RS T A S R X
D7 1A e Ab BEANHILER 2 2T B AR I 25 Ak A g
IREER S o BB (74% ) FRE S (100%) 525
1B %) 32 2 10T B4 5 A8 A DN i A — 3R, SRR MR AR
72% ~ 74% Z [0], FEFPETE 90% ~ 100% Z 0], 2R
M, 3 BEBIF 58 — 0T 4 405 P 2% 3IE 52 /) FCD a4l
FIR X B2 A S AT T VP4, AN RE S xR
PRI A I e M e . L, BAT AN
HE X SR AT AT RE R T, DASCE AT Al g
FHE A G R PR AR AEE 2 o ARFFREIPAL T ax 64
ARAENG IR BRI 24 B\F Ll 174, JFER T
UNADIF 3 B8 7 B AN AR TR

A XSS AR B, BT AP AR Y
WA R, RIEFE SOZ eI A B+, turT g
PR A AT . AN, TERATAARGE
A 3 ey kb R AR 1 F il 2 SEEG A AR IR
HF] SOZ, FEH A 2 i, FRATAY A A 2 JCAE
A RSN ER, I E R AR AR, T
S UFX e ik, FE T — I RTEHEAT S, o A 3
WK AN A SEEG AR . BB (R MR0Ks 0 455
BEMARRTE O, 78 MRI B E iU SOZ, HsE
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IV A= bR e P Hh AR 2 2R A TR, R A A
FRZRAMER, ARRTE R HLAYIlG R4 2L Xt SE
B RGE MR A, I B AESCREEUR 1 S Bt
SRR E BT A5 B R KA .

TELL, FRATHEER T 5 SE M BRA: B2 A0 G 1
HEYIbREY)

4 FEhE
SE S & Fsh Wy A vhoa] DLEH i | g

100 + S100B

80 r

(=)}
(<=}

Specificity

40

20 1

0 20 40 60 80 100
1-Specificity
El 4 S100-B KSRk TAEHHIE #h £ =151

5| H : Predictive Value of $100-B and Copeptin for Outcomes
following Seizure the BISTRO International Cohort Study (p.8),
Yonathan Freund, 2015, PLOS One. &5 IEAY T BRI AR A%
41 $100-B 7 TN HGIH & A 88 B 77 i B9 PERE . 23 T 323K
F TAERHE ML, AT LUGE 5 R i AU PR A W
WIINE, I n] LI3E S Youden 3R Hi 52 BI{H . S100-B 14 sk
P 0.57, FeSrrER 0530 FdFBYAE YIRS N LR B K
2 100% WIBUBMEFIR Y 0 7309 “1-Fe 5"

AR R EE . 7EAZE, —IUEERE 29 BN [R) IR B
NATHPE SE B T R, Frf SE BH RN

WFLIR A, SEME N (3.74+0.31) mmol/L,
Xt ERZH R (1.6040.10) mmol/L, ZW5RAERN, F
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T 1 v V1 88 AT AR Ry R0 S8 sl A T 2 () T 46 47
R W 101 5 22 () (R % CSF ZLIR K F[ (5.36+0.58)
mmol/L] B8 & TR E B iFa9 & (3.01+0.22)
mmol/L] . #Rifii, CSF FLIR & W 2Pk 45
J&i, ATREXT IR YE SE H AR

T S Ar AL P IT 2K K B SE AR R A LR
R, 161 SR & AE)5 5 min pH {E M (7.4120.06)
% (6.9140.48) .

SR, WLPRIZUI AR 5 IR ] B AR TR . AR
WUPR Wi J5 FLIR K- T s, Bk SE J5 Al g
Tt , HER RS SE TR R OCH: R ik,
CSF ZLER AT 5 2Z (Rl A AH C MR A A B2, TR 2
A RESR L — N HHIC Y SE AEMIbRd ).

5 REmETRG

P2 TTA 3 (AR A W) NSE, WAk A M4k
fitg-2, TTLAXS SE v ikl £ A BE AT VP AN o J e
AT AE T A G HEA 70 T A 1 2 2 A B o 3R
IR —FPEE . B 2-BERR-D- HIM RS (L R
I TP IR , 2 DR 4B I (— b (2 ol 38 2 W 26 1
FLIR I S ) B DG Bt o AR 4 24 ) — SR A %) 7
(a, B, y) WA, AR T2 TE . fEME
RGP, REAMMER aa WA, WHLITCEREN
NSE & —FhE R A2 1Y y WL [ 7 — 344, 25 i
2970y 24 /NI o EAFAE T HRCR R B R R g A
22N G W Sk, R A Y A R O R
(Amine precursor uptake decarboxylation, APUD)
RGN R o (R y S B0 4 S 1 PR
KGN NSE,

NSE 7K -5 Jay kb a5 4 1 & A 1 06 R 8 5
BEWTFE o 31 RS T A s 24 P i i A 1 R
IML7E 1 CSF H NSE /K- Tk, 4RI, NSE K-F
PR AR L ] A AH DG PEAEAE T T I 25 4

5 12 fiX FRAIAH HE, CSFE #h NSE #& B A3
T 11 AT BRI R SE (14 H LU
R S E R G U) WERE T GE
SE [ CSP-NSE “F-XJ#¢ & (30.8+18.33 ng/mL)
AR (10.76+3.08 ng/mL) . 7E— I T BEVERF
ged, WEI T 19 BiRESRE SE B (AU4E 11 Bl 1
AU EEA AT 2 M REBE ) B IE
NSE, NSE /K43l fE6f12 SE Ji5 24, 48, 72h F1 7
KA1, 1E SE RAEJ 24h 1 48h I}, Frfg Ry
IML3% NSE 324 (24.87 ng/mL) F1 11 i 2
PERR 28 R G0 1 I NSE (19 2 16 {8
(15.44 ng/mL) #1E # X BE4H (5.36 ng/mL) FEHH
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Xf HRZH 34 5 (4.61 ng/mL) . NSE 7€ SE J5 7d 1IE% .
AL, FUE 5 M7 NSE W& A SC: 1MiE NSE
K55 1 JE B A% B AE S R T A
(Glasgow Outcome Scale score) i3, NSE /K-
5 SE FRLEIF [ AHOG . SE LRI NSE /K FIE#
(5, SE R A B 2 48 T NSE 7K P45 Y
Ho TEH—TMFFE R, W2 T IR SE 7 ALY i 7
NSE /K2 R340 SE, Atk SE. 4 it et ik
P SE Fl VAR LM ZEPE SE (Horb 1/3 4k T
BA) o S5XIR4H (5.02 ng/mL) M, FFA PUFPE
A NSE .8 75, 1 e 423850 PE SE (23.88
ng/mL) FZPERERPENIFEZEE SE (37.83 ng/mL)
1 NSE /K FH & . S5tk SE (RIEHEA 1
MHWH S R G005, FEEUE) M, NSE 7K
S A B AR L T AR SE BB (R AR
H 1A LEAE MRG0, siEh
PPN B 15 240) o MRS PR IS 3P4, &
PEREARPEWUFEZEPE SE tf NSE 7K V- i 1 B 3 i s
2.

UL R SS9 SE K R ISR B 2SI 45
o TR A LT NSE /K MK BCIR 25 1Y
(5.4+0.4 ) ng/mL (*F-3#4{H+SD) FF+3 SE J5#Y
(30.4+1.3 ) ng/mL. SE J Il % NSE 7KF-Ft 5 5 fiki
5 B RARL B2 PR AR G

ML 3% Y NSE 7K F-Fh 5 0] FH 00 i 5 s 38 375 184
I fRRE . NSE HAT RAFHI M &ocke mt (s ke
H8), FEEAIT-5 SE FRLLR AU HHOC, XA
BTG A bR B P SR . SR, IR
R PR GOE 25 8, B R PGP AR Y
-, ATREARIALTE NSE /KF-o 1IAh, NSE %41 JH i Fl
CSF A% 1M BE U . B9, i 2 A s A 21 40 g
AU 40, NSE JK-F-B1 2 &, Jf Bl LU 2
NSE 7KF AR Fh i, B kil 20 88 71 vk B ik 47
mg/dL. A T 54 WX — AR bR R, T —

B3 I T AT TRk S I I

R, 48 NSE HAT RAFIREE (RAFRIPIZ
JCRESME AR R RRE M 5 SE Hh s A AR i
A BIFR & ICAE T [ AR OCE, H S SE BYRRELI [H]
MFGEA RAFAHSErE) , B AT NSE 3R 8 FH1E—
BB SE LEWIRREY

6 IiEFRERTEE T

BBB & X P 48 22 48 (CNS) e 821 1L 45
B, B —MRRER A LS N B, R S R
JEE AR | f oA R AR AR AR, BRI 24
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Jo ML A KNG o 7R DEE S 20 K B, BBB
Ty fil B ek B 7™ i 1 K B B R MO & B 3G
$271 BBB ) RE A5 AU & A v (0 7 1 BLEEAE
FH . CSF/ILTE 2 A HAE o] LAKE I BBB I A i
3. HEAEZEIEED S Pk, CSF gk
WA 1 2@t BBB ok H F Il . CSF/ILTE
BT, 3878 BBB 1, W T & CNS %
o G AR AE T | A TR s i 3 ) SR

EfE, 5 20 FIXIRAL R (4.79x107) ML,
11 1] SE B3 (33.4x107) & W/ M3 11 85 1 (.
Thiare 31 M4 T ok - P AR A R B A T/ 1T
WA A ST 25 BIICHR & VER B E (8.4+
2.6vs. 4.7£1.4) .

7 RMEERE ARG

BBB I fiE b fis T 2400 1 PN i v AR 1198 T TT B
S 30BN MRS AR AE . 7E SE h, O HiIE K
TR AN bR Y (GEAP) FIRE B 4 = A 9 &K 11 (i
AT, kIR T, S100-B 2 FHIRFR $100-B) (1)
FR¥E

100 & M2 — a5 A H 5, BA 4N
SNINRE, QYRR AN SR AE A, AR YR,
2 SR RN AR S ACE, I E R A A Kb R A
FHo S100 F P IE3E (o F1 B) AL, TR
454 (A aa, ap, 3% BB) - S100-B A EDEHH
—/~ B LI, S100-B JEHi#E oA A X B I it o 24
FE RE 4 Mg 2 A R 51, {2 S100-B B AT 7E MR 4M 1)
YUY (CANARCE 4R . BRIV 400 . FR R AHH) e
MF], A AR, S100-B 28 B WS B, 1E MK
A2 1.5 he EGOKHE TR, S100-B 7] LA
Bk B o BE AR 2 IT ARSI A 4T Y
MRAK. HILZT, MUEI/RKKF-R9 S100-B # i
55 20 B 0 T R AR AR M AR R A R AR R AR
FMEAEM . H T S100-B 7EMR A1 CSF Wik, 7E1E
W22 ME R EE A, 7E BBB BRARH AT RES H,
TEAN VA i R, DRl B B A R B 22 R G0
B Whr . PEikiE, CSE AL $100-B K F7E
AER Can e s ) e, B S i
R E L

O 7E IS W & AE TP FSE T S100-B. FRAT
HEFT T — TR AL BR T IR RAS 545, S100-B 5
K2 AE BUMEE & AE 5 202 B 83 1005 7 1
FIPERE o
B IO R AVE R & . BHEBE SR [H 22 ) 1
# S100-B IMIE /K- . R, X AEnEY

HHEABEA ML, BUS AR (7 RASET,
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FEVAT B XHEO & ARG AN R UG B0 . 9538
TN, B HAAF TR S100-B 4EN SE A1
VbR EY

TEFL-DEER 5 SE R BB TS 1 RIE IR
YL BN A AS . S100-B Y CSF KT S — K FF
i (SE #AIH]) 2511 (bri th B A & MW & AE )
Y17, $78 SE ZAEIE RIE I A MG . S5 xF
MR AR HE, #E-DEE R i S0 SE Ja 3 — K IMiE
S100-B /K- TR, 7£ 14 REFFHE . 1L S100-B 7K
S B T v A B2 S5 440 L ) 98 AN BBB 114K 1

S100-B J&—FEAER) SE BIEIbREY) . EIE
AN CSE Hr5%35, 4 BBB & Ak 284N SE B}, 7]
FE ML B, 76 SE K RUSE AL IR & AF 8 35
Fhig . BRI, AT 1E SE B35 Th % S100-B 171l o

JWE J T 4k W2 1 2 11 (GEAP) J&—Ff CNS 4557
PR R 22, AFE F B R IE RS R i i ik . 7
CNS 1, GFAP X T B P I Jot 240 M ity 25 A 21 21
TE R I AN 5 — e 2250 (R A5V 15 P4 ) 2 [a]
()38 TH DL K 4E 57 BBB Y S8 S8 PE AR LA Z 56 2
EH .

5% BRZHAR LL , W0 A VR 1Y S8 L CSF 1Y) GFAP
KETFE . Mo, RAERFRLERT RS CSF Y GFAP
K- J SE U ERRE R IEAE . 5 —TJ7 I, Wi &
Y 89958 PRS- IE A 520 GEAP K. PaFeA TR0,
B HAE X LB S AR BESY . FE I,
GFAP A fE &t S100-B U1 SE 4= ¥y by ks
DR R K A0 AR AG I ) GFAP Y74, SE sh¥ti
RIS e AL 9T 2 W, SE Je g o | BRI B Joit [X.
GFAP Gt AT PERI .

)i, BT HAUTE SE shy B AL £ 35 1Y
WF5E, M T7E KA CSE Fh 31k | RERSTE LI bk
FEJC. 7F SE J5 TH 5, S100-B F1 GFAP A ] fE i K
SE [WAHSCAE IR B o SR, 4 T S 4F M PPAh X
Se bR YR SE R L TN G R TS (14 B
J1, H B R SE B T — 2 A9 A 1 Bl
VitFoE o

8 MEZRIE

TR 8 22 1) TIE 495 2 B i ¥4 A E 7R 5 i AR
FHo 4%% T BBB SR B £ 0 A0 T B 1 ot 4 A K
G AT S SE, AT 33 SE 834 CSF ALK
A AR R B . An PR T1-1B
11-6, CRP, =i &HE 1 1 (High mobility group
box 1, HMGB1) CLRAI, LA & M 176 M0 F i)
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TWEAEAE bR B B R

HMGBI i i —1> R4 AR A= Pnbr 0 i i
ZhRE, BSTE MR R R e, iS5 N
i TR I 04 /0 BRI ¢ J5 40 i A DA Ve 5 it Ak
AR AR B9 N 4 2 b & I HMGB1 44 o
Ho AN, HMGB1 H5H5 il 2638 1 Ik A & PN
RAEIEE], AR ZAEE & . BN
PR A TP

1 TL-18 H LSRRI AH B P JE Y45 3R . TL-1 524K
(IL-1R) M H:FC{ARfE & 4 i A 7 1L-1p i % 5 BBB
MR A 2 T AR OC, 278 BBB MU /1N BRI
WU B 1 I AR AE AR R R OCHE . 5 16
WX REF A L, 8 B st i) Jey kb m s A2 ik P AR
PRI 35 CSF A LA LA 2R -1 S2 AR5 4057 (1IL-
lra) FhiE . IL-1B KR o & AF S B3 1Y 1L-
Lra 7KV FHm sk AR A B . IbAh, —Tix) 85 14l
G T - 2R PRI 1) L B E A T B BIF S 43, CSF
HIL-18 5 NSE /K P2 IEASC. #8311, #Jt
HAPEAN TL-1B 10 SE S A9 AE bR W i os .

7E SE Sh LAY, SE J& i i 40 B PN AT UL IL-1R
FIL-1P O3S, 0, 7€ SE K LAY Th N WLEEH e
HFRFLEIE e 1-1p 15 AP R (mRNA) . 1I-
1B E— A KFE N T, XMRET A B g
PIAR—SRZE SR, ST AR & AE TR AR Z (] )
R[] () B 1T e 2 FE LA ME

IL-6 LI 2 —FP AR 4F IR A b i . #E T
A X B A SE shW LRI T A5 TP R
T T o A R RO A TR - R AR
T & VR JE g 3] CSF 1y IL-6 Thi . SR, H
HiiR Gt = 3¢ T3 SE s A2 b i s CSF Hp 21 i [
FAEASE .

TE SE ] WL 2ME RE RN o SR, HE R AT
1, SE J& 40 A R 77K S 1 2L DA K L 1) 40 g XL
Fo HMGB1 /K V-5 5 WG Z R A St A Bk
5% .

9 MR

WA S5 S i Z 545 1) CSF A= br 02
tau 2 (—FHBEIR LS FHOCEE 1) A2 225445
M (NFL) .

HA DB PR T tau 25 AR IR0 & 1A
KA LT UG AL AR S 1. SE BRE
CSF (1) tau 8 UK T, I STEHME, 7 28 4
To a1 . CNS B Ge s 2R 1T SR 1) SE
B, 47 14 1) CSF 19 tau AKFETH . AN, St
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TR 253 1 SE FE A EL, HEUMETA T SE AR
# CSF 1Y tau /KW . 1 H., CSF tau /K F-5 SE
FRLLI ] | 352 g AU 79 I Tt N Ak & PR 0 2 1E AR
Ko BRI, I H RN EAYT 1) CSF tau & K
TR ETE, RN ATES tau B BER L
TEXEIGE R MEVA PE SE W B tau 8 11 A9 ok 2 4
fn, DL tau 8 O BE RS E AR kR
SR B RN Ak R 0 T R TR B e ) (A5
— L IIIE

Mgz ok Rl 2 A . AR 22
H— NIV 3 (NFL) Fl—A FP &7 3 (NFM) 5%
—ANEFEIE (NFH) . SXTHRZ4IAHEL, SE &
TR AT R B2 A E R R T LB T =
KB NFH. SR, WA 0% NFH K5 B E
A4 A T I A S EEK o

10 MZKE

PRI A= bR 5P mT DL e SE ()™ F R B D %
TR T 2% 7P A 38 I JUT 7 AR A 2 R L
SR, HRETETF SE Ja A4 MLl i AEA
fRELZ . PGRN 71 5l 58 i A= K RN B 2o B2 b 22
RIESN o HORHEZ B IEYEHE /R PGRN 7R B4
HFER]

TEBE T, SE MUY R B - M2 M R VB CSF
H PGRN 7K VT, (HPIL 2 [R5 A LS 3 i 2%
PR, REI PGRN /K5 SE BFEAHIC, 1t
Hb, B CSF PGRN 7K P XTI PRI TCs2mm . S8
M, ZBAIE S R, HIPARE R, A T
—2BH9E SE Ml PGRN Z MK R, W — 1 HA
B Z2 1y ) o AR R A BA A

TEVLER A SR SE KEUPBFSE T PGRN ()
YER . A BT K BRI S mRNA FLEE Y T+
= PGRN WFHRE 2 LER Y, 7F SE &S5 48 ~ 96h
IR E R . PGRN FH iy 3258 WL 15 Ak 14 /)M I 41
o AT DU RIS . $R S A PGRN ZKSF- 1]
A 38 2o PTG PN AR R 48 R AR P A T AR B P 2
Ty 1Ef . Ik, PGRN Al RE S — R 7E (1) SE
TRYT BT AR

MZEFRNFS 5T 4T
R 58 A4k, vTLAAE R SE MY TS 19 2E P ds
B SE G E IR T L IEBIA R s T —
PR R 2R E T . b, BFST R, 7RI
K SE B i 32k FGE-2/BDNF Y2k 5 14 n#h
2t L PR A 2 T A s D A PRI AR
P
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11 HMBENEWRE

ARLERIGE T —284E SE HiR3E A9 CSE AL ik
IS TERY R H BT E AR S . ARk, HAZS ALY
R A P S IR 28 B microRNAs A )5 &)
HHEAFFT -

CSF i) microRNAs S35 M5 A1 SE IR A A
YRR EY ;20 > microRNAs 1E SE 2 X}
WA B Z )5 22 73Rk . X 48 microRNAs [
SEFETRTT PR TOAET | P2 RE BB G A i B
T P25 T SE R4 HR . Hik, X
—3Br K7 ] T IX 1) SE 5 HA R 28 2 50505 -

BEZSA AT LK SE $2HE—ANH i A= Wrbr B ok
P55 b, i N IR R R S ZE LA P 22 R
D R, SRR E AR Ak, ik
PR 361 2 e SR 28 e AR RN SR A O .
FER | I35 5% CSF 7K1 T il 44 Bg 25 A4 Mnbm i )
By A] F M T B ARER T R BE R IS AR TR
SE H N TR MM S A AR

BT LGEN y-2 3 TR A (GABA,) ZIRS
AP ITR Dear E . SRlT 1 P I
FEHMGE T SE FE CSF IR /K P b 262 [ B (B
28 0 BE R AN ), B2 EATT T Re B FAE — R
PREIT 2590 . BT BEBMER T SE 1 5 2245
P kg LA S — B BUIR 97 2590 B I R T & A3t
TIENRIESE . SR, A BB IR I A A

A AR It SE A — Il PRI 7w A
HORRES . UL, B B R MEE T O 4 SRS
(™ H /Y SE Z58) MR A= Wibn s vl Re e A
FHI

12 Zig

CSF MLy AT DA 21 K 5 e e CNS AN
[vi] 401 g 28 AU sl 45 A 361405 1 55 SE AH S A= s i
Yo ARSCLER T BN SE M2 MBS b9
) Sh P A 5T 45

PR SE 2 W 3 ZARH TG R AL . o5 —
Jr T, AR YE SE BZ W Rs T ik L BliC sk o 7R
XAIES T, AEm R R A bR By, k2ot s]
WRBGEA, ATREXTAEBIRE SE A2 B AR YT
RAE XL,

AYbR Y AT LU TR E SE 9K . NSE
KFTH R SE I AR B i AH XM K F5 SE fi A
PIFRCME . 55— 7 1T, A A A PR 7K S B 3
W 11-1B. 11-6., B¢ S100-B, Ji i £ Hh 55 I gtk ok

e375

B et SE ARG, X S8R Wb T LIRS
PEIRIT IR B0

FEF N EGETE2E i R ik A P17 200 %) 35 F
segn o R, BATFREZFMIET R, 1M
A5 54 i) 7 B FR B W ANTE 28 . NSE. tau 8 H
M GFAP Wy s /K P 522 M PG AHOC . A TR
TL-FEZE PRI & VE AN SE 5 IMiLiE NSE KT, 1l
e EZUE I T NSE il B8 E S 5R 1% BBB ¥ HY
i, SO LG F A . 1S NSE AT BB 2
R ARNERAROCAE bR R, SMEITT . &
W], X A RN REfFRE CSE HY NSE B3 in .

T TN X B A= W 25 AN R R AT 1 —
M BEVT SO EA T IS 8, JUHR
BT TR R A R R Sy A R P I B
T AT () B

PRI, ARZEAR TR B A bR & W %
BB R o PR U B (R
B . NSE. S100-B. 4H il [+, (& . CSF/IMLE L
i), 1 (NSE, S100-B., 4 iL[AF . PGRN) FlljgYe
(A ) P BRE TEASE YRR EY . —
AR A= s s ) e —Fh o3, B s DU
AT DA A3 o5 o AR R SR 25 IR . N i T
S AR i R R RN T R . X T LA A2
RE TAEEHE (ROC) ke s, LITEMN 4 Whn
BV E I € B{E (K 4, Freund, etal) . ¥
AAEMET SE AR EY MBS IE T ROC
Mgk, LAafse HotkRE . HAe & T A Whn By i ik
o, A1 R RS R A — OB TR AE Wbs B TE
P& RGBSR INAIEGE o SR, ZWF9T B 7R ST 90
i ZAEJS S100-B MG TS {8, Rtk SE JC
Ko MRHE Simon 4335, HABMFSE Hh TRIHA Y,
X F AT BB T8 — AR s R 0 i R i
A BT IESE . ik, AT BEMRIETEREXTAS
A AR D hm s W R T HE 4% o T T 2 T A ok
FERBIESY, DAL IR Ty o RATHE AT
M7 RS, I R TR TEAL FH T SE 120,
R o PR B T P A A i o

R A A AR VR A W b 5 0 2 — o A A R ) 7 B
PO AR, IFFEMRIR PR E 4o FRATAT LA
RS 119 52 P SR VRN X S AN R W A= bR S . B
S, ARG A ARG I B S X R ], FRATT AT LK iR A=
YIksE Y o =2 PR R AE bR EY . S100-
B il NSE ME/INE 5 X F F1 8 11 LGSR R4 if PR 7
IKF-FIKCR s XFF PGRN Al tau 25 (T IA%0E . H
W, B EAAK AT SETE . 5IFA PGRN 1§
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tau K- T AR B, 7EA S100-B 1 NSE 7K
SEB SR Y A 3 A B BCE AT RE S AT AR L SR,
NSE X i A BUsk, 52 —FP G 1E oA ik
K AT RN, 55 =, AL Ybric Y e R IR
R KEE. W, 5 -6 AL T-1B 2 —FP AR E
43F, 5 NSE HHEE S100-B 2 1w 5, X i
T R AT 25 AR FIAE A 22 0] (8] R 1 Asf [) 25 33K
AFEZER . WA LR E , NSE T
S AR A PR Y

B 22 38 19 A A =5 P T LA Bl i DR s 2 A
W ER A2, FRBEXTIE R YE SE; e SE
M TG RS 5 IR #FATIRYT . A WbRid
Y551 R A PR %l Bl gkt (i e (61T MRI) AH 45
A, USTEAE W Z UA Y SE BF T 3R IER

Bt Bl Stephen Withmarsh F1 Mark Williams (JFCHx
FIEBEWF ST, ICM, Inserm U 1127, CNRS UMR 7225, &
R, F-75013, 1k L) X SCRm I M el 52 . AR5
BRET AR TH (ANR-10-IATHU-06) . “[E244F
A4 4 (FDM20170839111) FlIL BN ST EEBR T 5T K4
2= (EPIRES- Marie-Laure PLV Merchandising) i 37 %5 .

FZEHR  V.N. 45K B UCB. LivaNova 1 EISAI [
AN, (AR T AR, HAEE A PR . &
IBAIN, FRATE G005 T %A A0 0 KB 7 b vl A 1 1Y
L, ISR A Ak B
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