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The clinical characteristics of epilepsy patients treated with multi-drug combination
therapy in Tibet plateau area
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[ Abstract] Objective To explore the clinical characteristics of patients with combined use of =2 kinds of anti-
seizure medications in Tibetan plateau. Methods Epilepsy patients who were hospitalized in the People’s Hospital of
Tibet Autonomous Region from September 2018 to September 2023 and used = 2 kinds of anti-seizure medications in
combination were selected. Their demographic data such as gender, age, and ethnicity, as well as diagnostic information,
medication and other clinical data were collected, and relevant demographic and clinical characteristics were analyzed. In
the later stage, telephone follow-up was used to record medication and epileptic seizure control. Results A total of 2295
patients with epilepsy were included, of which 142 (6.2%) met the inclusion criteria, of which 133 (93.7%) were Tibetans.
There were more males than females (86 vs. 56, P<0.05), and more minors and young patients than middle-aged and
elderly patients (106 vs. 36, P<0.05). 87.3% of the patients underwent magnetic resonance imaging (MRI) or computed
tomography (CT), and 71.1% of the patients were abnormal. The main cause of epilepsy was structural etiology (84/142,
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59.2%). The most common combination was two drugs (127/142, 89.4%). The largest proportion of combination was

sodium valproate and levetiracetam (46/142, 32.4%). After standardized multi-drug combination therapy, the average

frequency of epilepsy seizures was significantly reduced compared with the baseline, and the difference was statistically

significant (P<0.05). Among the 98 patients aged = 14 years, 15 cases (15.3%) had drug-refractory epilepsy, 18 cases

(18.4%) had seizures controlled by standardized combination medication, 16 cases (16.3%) had seizures controlled by

reducing combination medication to a single drug, 5 cases (5.1%) had good control and had stopped medication, 3 cases

(3.1%) had frequent epileptic seizures due to poor medication compliance, 15 cases (15.3%) had irregular medication, 17

cases (17.3%) died, and 9 cases (9.2%) were lost. Conclusion  The proportion of epilepsy treated with multiple drugs and

refractory to drugs was lower than the conclusion of previous studies, and the anti-epileptic effect of multiple drugs was

positive. Structural causes (stroke, etc.) are the main causes of epilepsy, and brain parasitic infection is a unique factor of

high-altitude epilepsy. Strengthening the standardized use of drugs will help improve the treatment status and prognosis

of patients.

[ Key words] Plateau; Epilepsy; Anti-seizure medications; Etiology; Drug-refractory epilepsy

5T 2 — P A 25 AN [R1 PR R Al LA s &2 9
RN R L [ ARRAE (2 e Bk s . H ATk
W £ B Ak 8 900 J7, (HAAT 2/3 IR
RAFH EBA I3 BETT, 3K — H e P b X
ik 87% ", A FE A SR IE U i I DX
RITE R R, X5 ST B . AT R TE
Jo o MR M BRI | SCAAR I AN B3k BT LA 1)
A", HATPUWMm & EZ Y (Anti-seizure
medications, ASMs) J& i B EWIRTT FB, RIEA
HELE 20 B ASMs AT fE I PRIERE, W16 FR2T6 7))
R, SR B2 A IR B 22 3 0 YR YT B AR
A, AT T B 2 A TR AT . H RV
1o B DX TC A O 22 25 A IR T I AR A R
FRHRIE, AR A b DT 8 AT X T4 5 P e =y
Jir b XA BRSO PRI A2 T IR A L ARSI AR
T VG A IR XN BB RO B G RO, B 7E
P AL PG R v b DX 8 I R AR 1 B BT 15 8.
DL Bl e 12 XU 127 8 R S

1 #ARETTE

1.1 ARITHK

RAE” . CBURTRELIRAT L MEVRMEEUN T K
HiEIR), [P 2R 2018 4F 9 H —2023 4F 9 A 7 PUji
F 6 XN BB B A BE (R0 8 3 2811 2 295 i, e
LN 142 1] (6.2%) o ZAFFEIRAGVGHT A 17 XA
[ B2 B % 2 40 B 22 O 2 o A% At #fE (ME-TBHP-23-
09) K i A s 3 sl 4P A R

.11 ek O FEBEHRHSHIN, 2BRFE
ClPRIZTT 46 B s 43 Wt (2023 AEETTRR) )
TR ZWibn e, HIGIRGORHEX 765 @ BRE(H
=2 F ASMs.

http://www.journalep.com

112 #HmAng O BF ASMIGITH, SHEZ T
ARG IT s @ P E e Rk
P, WIUN Bk | EORT R EEAT AN | AT
P QLS HE .
1.2 MRFGE

AL VUG AR XN R EEBER I R R ST, 181
PEWMCEEAT A AHERR A B PR | AR | RO
N2 BUR K2 W B TR LT )E 44
(computed tomography, CT) ol I 4k Wi 4%
(magnetic resonance imaging, MRI) 4 | filK 24
Yy W AR A I R AR TR, IF A e A
2R A B M RARFAE o 5 30 LA By 9 07 2
RIEA B A AR i S B
1.3 FIHFERE

K SPSS 21.0 FEit=A Rk F AT 0T . THEBR
PARPE AR ERE Gets) 3R, ARG IES T AT
GORERIRRAGSS: s THEGTRL B3, Mg i)
FEECR A ¥ K50, DA P<0.05 ZEREAG R L.

2 #R

2.1 —BEMRRES T

93.7% MY E B (133/142) . FiA BE
SRS R /NEAUR 10 K, AEIR R KH 84 %, PR
JAEIS (28.7422.0) %, RWUAELEF WA Z T
HZZ4E (106 vs. 36, P<0.05) , 87.3% AU FEZ T
MRI 5 CT #4F, 71.1% (101 1)) ¥ BRI SEH . 45
Fa P DROA U R 22 IR R, 2 [R] HL AR 22 S A ST oF
B (P<0.05) o 2540 R, i A b oy LR R
(38/84, 45.2%) . WYL PER A7 8 i (8/13,
61.5% ) A i 3 2 AE B YL 4k K AR & 1R . ik 2%
ol M S AR T A R M O R A 3 AN S 59
AT (3/142, 2.1%) o TEILFE 1,


http://www.journalep.com

24 & 20244E11 H 551085 556341

F1 20AESRBXEREE—REN (o (%) ]

505

F2 RERMRIEAMERER (2 (%) ]

eSSl 1 (%) PfH 5RO 1 (%) PfH
el 27l 127 (89.4%)
LA 86 (60.6% ) 3Fh 13 (9.2%) <0.001
/s 56 (39.4%) boi2 4 2(1.4%) <0.001
S () ‘
- 63 (44.4%0) *3 BRERAWTH (x5)
18 ~ 44 43 (30.3%) Ty 524 KERZE Y PE
45~ 59 21 (14.8%) <o.001 RAEE (RI)  51.68+93.58  6.28+30.90  —9.06  <0.001
> 60 15(10.6) R4 BWAAETREE—RIER (1 (%) ]
R
eSSl il (%) PfH
FEC 133 (93.7%)
DU 9(6.3%) 0o e
MRIUCTH SR 15 (100.0%)
2E 101 (71.1%) el
T 23 (16.2%) oo 7 7d670) 0.796
- 18 (127%) 7 8(53.3%)
e F (%)
gl 84 (59.2%) 0~ 4(207%)
JE ek 13 (9.2%) <0.001 oo 76T 0.071
HapErE 3(2.1%) <0.001 o 3(200%)
WALE 3(2.1%) <0.001 =60 L6
R 0(0.0%) <0.001 ek OF)
i A 36 (25.4%) <0.001 = 2700 15 (100.0%)
A
22 HRRRIELYERER st 8 (533%) .
2 RGeS 1l i £ (127/142 ], 89.4%) , JPAA 7(46.7%)
Horp R B 5 22 £ A P SIS o He Bk 251
(46/142, 32.4%) , FUR N RREN S BAR VG5 2Fh 8 (53.3%)
i (30/142, 21.1%) , 22 LPrPUIH 5 B AR VEFEA 3% 6 (40.0%) 0.464
iR Z (19/142, 13.4%) , HAAb T #cke: i He A L (67%) 0014
TE 5% LIS o 3 F ke 4 R i & 2300k 13 1]
(9.2%) F1 2 % (1.4%). TEW.FE 2, (i1 Yo
23 BERATRSNm 2.4 ZYRER RN

DLHLIE B U7 7 g sk T T B B R
RAEEE WO, R AT 33 Bl A R BE T
109 i, Y BETTI B Ry (34.74+17.03) > H, FEL
PRI -2 AR R (51.68+93.58) I/ H , BX
G 25 5 0 - 34 ARSI % (6.28+30.90) UK/, #i
02 R G VR YT I T - 35 R VR AR 3 2 W
FEAK, Z2RA 500248 L (P<0.05) . LR 3, 7™
AZPWEIVER 12 6, o BB E A 25
PACIZII9ER | 3 191 £ 5 52 A e B B B 2

<14 & \BEEZH2 TILE, HikfE=14 %
() 98 1l s FP HEAT T WA 25 TS MR (drug-
refractory epilepsy, DRE) iZWi i AH R, ~F-$4BE
Vil [E] 2k (32.80+16.85) N H, 458U : DRE
15 1] (15.3%) . BLIEH A 25 8 #6l & 1E 18 4
(18.4%) . BEG FH 25080 52 O = 1 & AF 16 191
(16.3%) . HEr#& sl R4 c 52y 5 6 (5.1%) . 2
MR 25 T SO 451 2 R A 3 4] (3.1% )« ANFLE A
25 15 4] (15.3%) . JET- 17 6] (17.3%) . F Bk 9 4

http://www.journalep.com


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

¢ 506

(9.2%) . %tXF DRE #F— 24041, & B 0%,
JEAEHB IR S AE 2 700 KDL F, 5 2ok i 4 ) H g
LRIGH#7E X (P>0.05) , RIAEKTFELHRA
WL Trh Z4E (11 vs. 4, P>0.05) , 2 Fi2h Wi FH 5t
% (8/15 i, 53.3%) , NGRS 22 L Hi P H G 2
A BRI R AN, A2 iP5 R P = 258
2% 34 (3/15, 20%) , B i iR, TEILE 4.

3 Hg

VU I DA T3 e S PH R R, R AURR Y
M3y s PR, MR SE R 93.7% 1Y FR A S R
(133/142) , H B (86/142, 60.6%) £ T2 1
(56/142, 39.4%) , KA M FERWANEZ T
4, 101 B (71.1%) 835 5635 3K /i MRU/CT J5 & 3
SR o R HE P kDX AT A 4 1 e I DX
BEUIES N E, B2 Tam, HEl AR
SAMBEXT NI 2 R G A — R R, 5
AR LT HFT

s L ar M b, 25 F R T 84 ] (84/142,
59.2%) , HZZJWIRA IR YT U A 1 2R,
SRR Z ORI 4518 — 30 AR e PR i A
HRE 5 AR (38784, 45.2%) , liZEH 244 10%
(IR A 55% R4 2 AF A HEBTZ Wilim o A1
SR (post stroke epilepsy, PSE) J& &S H i
WL RAE, RIFEHRN 2% ~20%"" . A K AA x
PSE B & 30ske Do R s s ot R o e ik 5% ot T2
BH 1S PSE [ & AR, MilkZe b5 PSE &4
R, X5 —8" . WAMES K
TR, Bt R A 8 fAi] (8/13, 61.5%) h i
A A MR Ak e W AR, SR A R i
TRER MR, X 5RO N AR A S A G, P2
M NDVEHOHE, HZE AW, NNifisgese
2. W Ol Bk 2% v ) SR B ARG I R, AR P
M X T e k2 1A (R AR A 1 O SR B R
Bl IR A R R BB, SO & A ek
EWG B REE

T P, IE B0 02 B JCA B RIR YT, T REIA
FIR G ICRAE o KT SR kb ok 4 g S R )
Sk, ASMs FYIEBEN % TR & VE S B RGN 25
fiE, DL B3 AR PR | B8 I E | A I RE ANV
TERIZE A EAE ™ . R BIF 9T 2 25606 T 0
B A 6.2%, BIA BRI 45EK", BT B
IRBE RN AT T SRATR], Akl X 75 A Uk gL gk
KGR KA B2, 1N A (61 22 A PR 24 42 il 9
i T, XL AS M X 22 25 W B VA T IR L 151

http://www.journalep.com

Journal of Epilepsy, Nov. 2024, Vol. 10, No.6

AT, Dy W (9 B £ 3 T A T 2 TR 97 55
N ALl 2 25 i /b . 2 25 B T
ROH SE , A UHIFSE B S R - 15 & VA R 5 ik
LRI PR, 5 A 2 AT 45 ie—8C Y 2 Fh
GBI RZ , ARYEROH ASMs BRA L R
SR 7O Y0 46 5 24 3R YT A IR B0 2% A 1
A e B A2 I A AT . 2 Ak T IR
KEZEH, LINIERENS 25 400 v SR8 7 L
R, BN —350 N LI 25 9097 s o vh i o TN
IR AN A2 SR VE IR VG YT RCR, B 5 A
TIN5 5 RAE RN, G atkm™ . A
WG A FIE 2y 15 6, EER R JEAE 259G
J7 it R s I AL BV AR A I 55 —Fh 254, 3R et
LR T2 EAR 1S HIAR 2 BB IR 2y J5 R 8 2]
MUTRES BRI AR A2 T2, It 2258
AT 2 N BB 3. 4 87 5 FRZGMIBEA, FRE IR & AR
BEATR R E R R R AR 2, SO & e 25
YIMETR HERIALE R RIS I, RIS AR R A i
T, X5 BE IR BR UORANE SORAAI2 BT R
FTEAT BEAH DG, WA Hi DX ISR 1505 O Bl 2 1%
HEZRZXEE, WINSEFESWE R TR
B AR A 2 45 DR 2R — 2B I & 145 i A
FEY, TR SR Y 98 ] - ¥ +h DRE 15 {4
(15/98, 15.3%) , X T-LATE 1/3 DA RYBFSE Ho g5,
22381 15 151 DRE S8 & Y R, M AR o5t
25, JEREIERIITE 2 700 KDL L, 2 Fhid)
BHZ, HUWNIRRE 54 CHivaaEc i -m £,
iWAb T A B, {H DRE HefilseAIR, X vl RS fe2ebl
ViFpBET 5 KRB ) (5 BRI SE B M 56 . B Rk
8 40% IR 5 i AL M A 56, {HIK Ik DRE
I R 22 A, 2 S VU e e B PR B R
B IR S R A A G

ZE LT, R AR R A X 2 KA
BIT AR 6.2%, P ALE &, Hidh DRE (bl
15.3%, KT8 % A9 1/3 LL BRI, A Al 2 2
A RERAG, Aok M T T R ATIEME | KA Z 0
ISR

FErZERH RS A bR

&% ik

1 P EGUER P2 6 RIZYTHE P SR o0 AR TLA: Hh AL,
2023: 6.

2 Ding D, Zhou D, Sander JW, et al. Epilepsy in China: major
progress in the past two decades. Lancet Neurol, 2021, 20(4): 316-
326.


https://doi.org/10.1016/S1474-4422(21)00023-5
http://www.journalep.com

24 & 20244E11 H 551085 556341

10

11

12

13

14

15

Liu W, Xu Y, Lin Y, et al. Burden of epilepsy in China and its

provinces, 1990 to 2019: findings from the Global Burden of

Disease Study 2019. Chin Med J (Engl), 2023, 136(3): 305-312.

SRR A by i S RSl A P e o e N e R

T 220, BT R AE 2G5 v [ R e 22
74k, 2024, 57(2): 108-117.

PR, 1% MG, & R AL o O AR S 9T ik

HHhpapi ALk, 2023, 49(12) 744-747.

faptitAe, B30, X AR, 45 VUG X R R Y 432 B &

VERIMICHISE . M A4, 2020, 6(3): 210-214.

Zhao Y, Zhang Q, Tsering T, et al. Prevalence of convulsive

. hE 2

epilepsy and health-related quality of life of the population with
convulsive epilepsy in rural areas of Tibet Autonomous Region in
China: an initial survey. Epilepsy Behav, 2008, 12(3): 373-381.

Goel D, Aggarwal P, Kandpal SD, et al. Epidemiology of new onset
seizures and epilepsy cases: a prospective cohort study. Seizure,
2020, 6(1): 30-37.

SKELA, KRS, W, 45 e iaas
W %5, 2023, 9(5): 369-374.

K VG M DR R R AT OB, A2 8 S
2023: 9-20.

Feyissa AM, Hasan TF, Meschia JF. Stroke-related epilepsy. Eur ]
Neurol, 2019, 26(1): 13-18.

YO, WA, T, A5, TR AU DA R I PR
fiE. tpEZE IR, 2024, 19(4): 423-430.

Chen J, Wu X, He Y, et al. A retrospective analysis of the clinical

BT NI B PR S .

INLEIVEERE

features of inpatients with epilepsy in the Ganzi Tibetan
Autonomous Prefecture. Front Neurol, 2018, 9: 891.
TR, Seith. BRI WIS 14 S R R . A R P 2
2, 2024, 41(6): 483-485.

Kanner AM, Bicchi MM. Antiseizure medications for adults with
epilepsy: a review. JAMA, 2022, 327(13): 1269-1281.

ERES

16

17

18

19

20

21

22

23

24

25

* 507 o

Dwajani S, Adarsh E, Nirmala KS, et al. Sociodemographic,
rationale drug use of antiepileptic drugs among pediatric patients
with epilepsy: a prospective study at a tertiary care hospital. J
Neurosci Rural Pract, 2019, 10(3): 474-478.
KARAE, wfif. G RS T T ARXEA T
TG EELE B A4, 2019, 29(7): 96-97.
AR, SR, B, S, DU R AR IR SR AR 1
TR T RO 2 A LS TS A 5 2 A B 2R,
2022, 31(2): 76-82.

UK, SRR, £ 0. A2 SRV IR G N R AR YT /N LI
E"Jllkﬂ?%(% R R B2 24505 928K, 2023, 8(5): 89-91.

T, XUBH I, $MR, 5. JETI6IT 2450 M0 A s £ A e
Jﬂi“»’iﬂ%éﬁﬂﬂﬁﬁfmﬁb_. T E A BT 25, 2021, 18(9): 39-
43.

XUBRAR], BRI, X R, IR MM 1K 127
15 B 3CH#, 2019, 19(99): 129-130.
Chen Z, Brodie MJ, Liew D, et al. Treatment outcomes in patients

T B Y7 R0 . TR

PE. [ TR

with newly diagnosed epilepsy treated with established and new
antiepileptic drugs: a 30-year longitudinal cohort study. JAMA
Neurol, 2018, 75(3): 279-286.

Janmohamed M, Brodie MJ, Kwan P. Pharmacoresistance-
Epidemiology, mechanisms, and impact on epilepsy treatment.
Neuropharmacology, 2020, 168: 107790.

Perucca E, Brodie MJ, Kwan P, et al. 30 years of second-generation
antiseizure medications: impact and future perspectives. Lancet
Neurol, 2020, 19(6): 544-556.

FEAERG, Z7RaHE, XURY, A5 XER PRI 1) 18 1 2 TR Sk g
JARBERIRAAEN, 2023, 41(4): 455-459.

Wk H 3. 2024-08-23  1&E HI: 2024-09-27

http://www.journalep.com


https://doi.org/10.1016/j.yebeh.2007.10.012
https://doi.org/10.3389/fneur.2018.00891
https://doi.org/10.1001/jama.2022.3880
https://doi.org/10.1055/s-0039-1698280
https://doi.org/10.1055/s-0039-1698280
https://doi.org/10.1001/jamaneurol.2017.3949
https://doi.org/10.1001/jamaneurol.2017.3949
https://doi.org/10.1016/j.neuropharm.2019.107790
https://doi.org/10.1016/S1474-4422(20)30035-1
https://doi.org/10.1016/S1474-4422(20)30035-1
https://doi.org/10.3969/j.issn.1005-4057.2023.04.019
http://www.journalep.com
http://www.journalep.com

«508 Journal of Epilepsy, Nov. 2024, Vol. 10, No.6

it F

ILEET SRS RS S EmEI/L
F BT R T I M TE FERER S HY
BRI

sk, HHEE, EFHE

HIITTILEEERE #hZ B (FI 518038)

[(HE] BrY HeD LB ST 25 Y En Pt S UL ERR IR ER T e ISR . B%& RITEE
PLBCF 3R, BEHK 2023 4F 1 A —2024 4F 6 HERYITT LB B Beth 2 N RHR b3 1 Bt 9 25 W Ve BLEFR — (il
FAEBRIR IR YT R ILIE 98 B RITFERT 4, 43 AWML (n=49) FIXT BREH (n=49) o X IRAILZ LG L EFHA
BB RRE A R, T WL 2 A 4 52 22 2 B DA A At B 2 A A I PR B 7 7 1 L[] B 2 5 7 o] 14 T Al 0
XA, PR A AR Lk B EAE R S A 1] L A AR BRBUE R UKE | A B LR R . B8R MRS
I BRAE RS A4 I 8] 51X B4 (P<0.05) o WS AR R AR B 32 2 BRI TR UK P, A i sULSR 3. 6 IR
R T XA (P<0.05) o S5 By i 5 Ui )7 25 W0 M IE 1R W0 A T D £ v 1) IO R — oA RN 9 7 3RS
AR T 25 A A T L A BB IRAS R LS e A2 R BT UK, s A B R £ AR LR B R,
KA RGP RICR A, Al At BE 25 M EIA P 8 LA 15 T 4R

[R8m] ARRE s JLE; WA BITASIek; M

Effect of children's medical counseling games on improving compliance with ketogenic
diet and ketosis status in children with drug-refractory epilepsy

SUN Linlin, YE Jinghua, WANG Fangping
Department of Neurology, Shenzhen Children’s Hospital, Shenzhen 518038, China
Corresponding author: YE Jinghua, Email: yejh2008@163.com

[ Abstract] Objective To investigate the effect of medical counseling games on ketogenic diet therapy for drug-
resistant epilepsy children. Methods A total of 98 children with drug-resistant epilepsy admitted to the neurology ward
of Shenzhen Children's Hospital from January 2023 to June 2024 who were treated with ketogenic diet for the first time
were selected as the study objects by random number table method, and were divided into observation group (n=49) and
control group (n=49). The control group received the traditional multidisciplinary team health education mode, while the
observation group received the ketogenic diet treatment based on the multidisciplinary team health education mode and
participated in the customized medical counseling games intervention. The time of children reaching ketosis, the
knowledge level of ketogenic diet caregivers and the retention rate of children on ketogenic diet were compared between
the two groups. Results The time of ketosis in observation group was earlier than that in control group (P<0.05). The
knowledge level of the main caregivers of ketogenic diet and the retention rate of children with ketogenic diet at 3 months
and 6 months in observation group were higher than those in control group (P<0.05). Conclusion The use of medical
counseling games in the ketogenic diet for medically refractory epilepsy is an effective therapeutic strategy that facilitates
the early attainment of ketosis in children with medically refractory epilepsy, improves the knowledge of caregivers on the
ketogenic diet, improves retention of children on the ketogenic diet, and serves to optimize the effectiveness of clinical

outcomes, which may contribute to the quality of life of children with medically refractory epilepsy.

[ Key words] Ketogenic diet; Children; Drug-resistant epilepsy; Medical counseling game; Compliance

DOI: 10.7507/2096-0247.202408006
HAEHE: BIW “EF LAE=4THE” FE K (SZSM202311028 )
#EEH: *HEdE, Email: yejh2008@163.com

http://www.journalep.com


https://doi.org/10.7507/2096-0247.202408006
https://doi.org/10.7507/2096-0247.202408006
https://doi.org/10.7507/2096-0247.202408006
mailto:yejh2008@163.com
http://www.journalep.com

24 & 20244E11 H 551085 556341

AIYIMEIE PRI (drug-resistant epilepsy, DRE)
SRR G RN E AL B A AR 256 T (FR2ag
B FA20) A RERS I & VE M. DRE HULI
iR A I B A 25 2 BB L SO SR A R B R 0 28
AT, PR S e i AT0Y A 3% B it . 2R
R (ketogenic diet, KD) j&—F &R . (RAk K1k
HY) . R A R AY S R A RO IR
KD 15— R 007 1 BB A% X)L Ry i S 70 (1) 0
A RIS AT AR R 1 Bl Tiag™ ™. KD
JHT DRE MRS RN A AFE K29 60% (1) JLE IR &
VEW /D it 50%, 30% (149 JL B0 & 1 /b i ok
90% "o X — AR B BE AR T R LR & 0
FERE NG . SR, e R SE B A B, VR 22 8 LTESR
A7 AR AR B B A AEAR NP (), S 3R IT ROk %2
o b s, RMPEAERY IR 2 auds. O &
JURIAES : AR AF I B i) £8 L X IR £ 18 1 25 1
e AR ; @ FKXF KD AR AE; @ KD |
SR @ KD A RN 5 & KD #1245
H; © = KEMEER SR 2 BBt
SCHEE AT RE M LR R KD RHEE P T
Mok, JLEE BT FEK (child life) 7 —Flupi»%
4P PR, SRR LRI ZRRE | O BRSO
MgEa Iy, JLEBESTHI S LK (certified child life
specialist, CCLS) il i iR 7 HEIE M . & 5K . AT
B, s LB L0 3RS L A2 A P A (e R
HEFEMSr, BRI LAY 57T 5 265 A J
32, SR R BE T, DT e L I A
IR a R ZE SR . AEWITT RS s 2 B bt L3 I
Bergde T T, RUIDLZE BERE 2 NELT 2023 4R
i A B iR LAt BT A S AR, %1 T DRE JL
HAY KD JAI7 -

1 #AREFZE

1.1 IfEERER

REHLIEEL 2023 4 1 H —2024 4 6 H W8] 76
DI JLEE B= e b 22 NRH b7 A Be 1) DRE H 25—k
i F KD JRY7 A0 L3E 98 B R BF o xd 4 . 1% HF 5%
AT TRIN T L Bs Be B= 2% 10 3 2% D 25 o A o
(202317202)
1L.1.1 #Adrg O W WA BN, 56
CERSEIAILRLE) "7 5 7 W25 Y Ia
ZWibRE BRI T AR B IR BRI L @ 4
% 4~18%; @ BILEKHEZIEMITULEE S 1EH ;
@ BILLHFE A ES 505, JF28 MG R
=

* 509 ¢

1.1.2 #eprArog D[R BS AR A (5 n) 8 A7
FEINATRE ST B AE O, 35 IR 7 M S B Y =
75415 @AMV kL.

Wt 98 i B LR I BEMLEL 72 15 43y o) HR A4
WELLH, X HREH 49 f], Hor 55 26 i, 2 23 fl; ~F
B4Ry (9.4640.23) %, fifk 52 ~ 166.4 ™ H , T3
e (64.25+12.14) ™ H 5 IR K AEST Y . zE Y
KA 16 B, 5 H-BEZEVE R AE 18 ] B2 pf & AR
15 5, WiEEZH 49 o], Hirp 55 22 1] % 27 il W
RAEPH . PRSI RAE 12 1], 5 B - B 2R v R A
20 {7, ML R AR 17 4] PR LIELR WOk} L
B, BRI X (P>0.05) . WELLH IR % 4F
1% (31£0.38) %5 55 18 4], % 31 f5i] . X HEt & Fe it
FHAEWS (34+0.45) %5 55 10 B, 40 39 i) . PO4LIR
JBT 5 A L A A — TR R, 2257
Gt E L (P>0.05) .

1.2 Fik

1.2.1 $FAHARFESERHT WHBILABS
P16 KD Ja shit &, 74 G614l . Z2#RHABA
AN RIE T . KD LRHP - 8 35 00 B
S TULR, L LR B L R T 1A
57 O BESZRRAIT R EL . S 3 KD IRIT R, H1BA
HEILAMFRK AR, HEFEEI KD a7
%, T KD Hif@REE . O @HEEHF: KD & XL
KT TN ; KD FENG; KD R A i uiggfi
TESRIT TR WA A FE b o b | L DR R 4
FRAE IR ZS AR B AN ;. KD i A bl g B A A
RV S AR FR T s LS & AR 0 W L fe s A
WEMBEENE ., @ HEEH IR g
FFIG KD IRY7 o B iR W I - 7 A= F i 28 72 7 [
AR L R PR, B R SRR AR, @
2 W T MO AR A0 UKL T B A IR ZR 45 41, FLIRES Uk
M L WAL TE LI Al A R L3Rt e
Tl KD B 74 Sk

122 AEAP LA EF0ILE EITHFHL D
. ERYIT L3 B B BB A Sk, B A Ak T
M NBHAHE YA S8 DRE LE RS
TEe/NL, AN B R S 3 K 1 2 B BT
AT 14 LRENT 14 KD £RH 1 4.
BB MSI1 4 4T 14, B350 4.
ANER . LRMEI, Bed Ey7 ik s 5, KD &
B o g % UL EEURR, # g MR T /EAE IR
10 4504 b5 B BT S0 A2 2 B T7 5l Rk
B ST R0, R gRRR, Mg Bt T4
2200 6 ~ 10 4F 5 #F T H A B &K 900 #UE 1 IFHE

http://www.journalep.com


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

e 510«

Journal of Epilepsy, Nov. 2024, Vol. 10, No.6

F1 (HRRER, B HZR) LIEEFEHESERTHRSEERR

A BRRE

AL T Y Ui i TR BLAR$H1E
IR PEALBEIRSE, fliny PR, CPURAER, B JFIRTTARERIREIRY T, BHE BT SRk ) SC R AT UL
PIEERR, Sl BIfEZR”  AEik” Upd 3 UL, I m LA GR PR A A R 5 Gt H Infef se ioe R
DERER i) KR FTRARR sid. FT RGBSR PR L X =
BICRENENTE” o BSCHT-RENEE AR, SEBIOCRFNEN T SE AT R i)
LRG0 U it i A B T 0 M 4R
3K BMERERRIE, $25 CERVRETEI R BT S SRR E R B T, AR S LAR R4S | AR
HIT S, 178 IR ERRES . R, ORI AR AR RIE R . TR
JLXGHR, RS HEEYRRL, 55, SEHERRE RS S, LS ] ATERE PR
REMAR FARFVEER IR, RIS, BB . FR ORI
TR LR B S ALY X B Bl A A B i, o mT LIRS 3R
R, SEHEARIR) . WAS USRI LT ARAS “AEEH IR £ £
i, AN
RPN RS I, Bk CEREAENT W BRI R P, R TS A LR
LDl g=vilN e B 55, BULMZRILEPMERERCE TR BN o BEETH
HHGAE R MR R AT A, AR C AR A HIR T S LTE
WA, T H B T AR R S E AR B, SRR S PATRY, I3
RECHARALTT  EE AR
7R Frgekag, #2780 CPURAE, B AERRES I, Wk Gk e, BT L RIS B AR

f e
eSS

PR Wk )

JLBE[R S AR R AT, th BERin B Py A, il B LAd )
KR, ERBIATRGEEMIFOL . SEMAHRR R BIL AT PR Ml i &
AT, AR, SBALYIX ALY, WARRDTE . AEERRR/N
S5 BB LA, SR AT SRR S A B £

PR TIES, L T25% 5 452 F; B3I A
R BN IEFRIRGAGIE, ML NB TAELE 5 4F
P bBEA, FEAES: TR LR BILAREHE
BF R E OB 2 BT 5l U [m] 5 1 B2 7 il =
Tl T W 597 R0OMEE . DRE JL#E BT 5 S 4k /)N
HAK MBI E LRKBE, FEAT AT FEIE D
PAL WFIE T A AR KR B R T A W
X /INEH R D3 AT BRI T o WS IS T ol e D 5
Jii; BREIMER AL BT S RE, PG o8 L BT 4
FWeAR I S0, 4RI RE 2 KD LRHP L
SEREERAE | XK T RO AT s BEE R
I7 4 TIM B T R SR e S0 4R TR
PP SZ R0, AR T X By il S W A 70
PR EIRIEA B S OB IR T R E | 5L
i, MGG EEHITIRETE R

1.2.3 LEEFHFHELMX KD LR AR
FEIT A S ITE ZERTXT KD /) DRE & JLFE R XF
KD i 72 H A0 A B0 B 38052 10 18 45 W ER AT e
&, IS BULEKIRASL . HAEILRE K I
M EE R, a0 AR LeE” . CHRRIFRR
M CELERRED . CEFAREXRIZ WA
BoMTFE” | bt %, SR EHX KD &
YIRANIE Y . KD AN RO KD B2 LA

http://www.journalep.com

FA TG RZ M, 254 k%, 5% 2018
4F 5 [E 2 R 4 W S e Lowenstein 25" 2235 11
2017 4F Kossoff 25" 223 B2y 7 5l Sk X JL 38
FIHEFT KD IRYTIFSE, 456 30 NS UEF 7 Ik s 11
7 p . ARSI AR 5L 4 4 L LR I
KD LR+ BER TS0 . B = BT SI0
B 554t T BRI DA R & b Ut Ui 2k O 51
HEAT 3 RIBIIE, FRAHAST i It E AN (AR
e, “ERT PR D) .

1.2.4 EJ7H -7k AR AE ST
KB K423k, AU B B BT IR AR I
FEE NV B BTl R A [ P A e R Bk
BRI LHZA a4, Wik i it o7 48 L SEmt iR, T
FEOLEE, 5 P 27 4 S ek A 4 15 Al R T
JESE RS, B TA R 2 H A TR A BA
B K I Bl S U P AR R Wit A T 1 1Y)
FIR . RARMEIE K, DU SR ek a0 i i
TE 3] A BA S O3 ) AR AR I HEA TP AE o

125 #IZILEFESFHFHEXTATE JLEEST
SR TR, PRI L.

1.3 M ISER R FI BT AR A

1.3.1 X2 FER AR WO LRI AL A A
FF4h KD G 7 K, BRERAS & AR st o B


http://www.journalep.com

24 & 20244E11 H 551085 556341

RERIRIRN A ERR, J& KD JUR 1 — A 245
B ERAEARAS B RIWARE . KD B9, BRIk
A4 KD #JLIMER = 2.5 mmoL/L, FRERK 45 5
g+ B LE R RS ETAL (days) (A
il KD g s MIKBE A 3 A& 1A= T EL & /Ny ik
ATBR S S AT, LR 2H L B R RS S B
A ] o

1.3.2 A B R B # st K -F fHiH] 2022 4E 3R
B2 F AR o8 H I KD A& HR A 5 1 T4
™, xRN I KD SERE A, R R
N I AL FE KD 5259 . KD Fi& KSR . KD
W 5 ANHERE, b 24 4%, B 24 430 BN 148,
B DB NIRZTE 0 4), 145 Cronbach’s a &%k
0.792"" . [ LLARJR ) b 4740 &, SRR,
5390 KD i, KD 55 7 K. SRABRE WAL, PHb
JLEE TP SRR X KD FRJBE SR K B 5200
133 AWK HKEE @R BE. 112k
Vi HIERE T 2, G 4R KD BJLRY R E
R, 12k, imisbEY R HBi)E 1.3, 6 4>
Ho AR R=CE n 4RI E BILAEUA
ZH AR BB x100%

134 it FH EHH R SPSS22.0 Hiit#4Kk
AT BRI, TR OB A B epnifi 22 (R£s)
TR, R K8 HEITRILIR (%) £, R
y B, DL P<0.05 HERA G FE L

2 #HR

2.1 FHESEILIEBIERGER AT E L

X} HE 2 38 B FRE RS A] (5.45+1.43) d, W&
ZH IR EIRE RS I E] ( 3.67+ 1.23) d, WLEELH ik 2
REPR S A 1] B FXF B 21 (P<0.05) o
2.2 FAAERRERIEMIRKELRR

Bt B, T 7 Kg, MEHHH N E
SO TR IR, 225 BA SR L (P<0.05) ,
TR 2.
23 SRR RBERILE

MBS 1.3, 6 ™H KD REFRE/R: W
RS KD R RIS 11 H P>0.05, A
ML EEZER. FEHE 3.6 MH KDREF
P<0.05, ZRHA G5 L, TEILE 3.

3 g

3.1 JLEETHSHERATUMEEMRRRILRE
X BIEAER TS
DRE fJ LI A VRIS, el LA il D 3222

*2 MALEMRERMEMIRKESI LR

45 % ABESB 1R ABEER7R
popistiil 49 14.56+3.32 17.23+4.45
WEEZH 49 13.68+4.35 20.56+3.23
t{E 1.148 4.953
P1H 0.078 0.016

®3 FEAMEFTRAHAERREREELR (7 (%) ]

A4 o L 4L 7 Pl

1~ H
e 45 (91.8%) 47(95.9%)
- 0.178 0.673
fE 1k 4(82%) 2(4.1%)
31~ H
e 38 (85.7%) 46 (97.9%)
N 4.083 0.043
1k 11(6.1%) 3(2.1%)
6™H
e 32(77.6%) 45 (91.8%)
8.727 0.003

51k 17 (22.4%) 4(82%)

I IRFR B, FE )L H & 1. KD /E R —
PP 1 = BR T . AIRBK AL SR IR B T %, C8k
UESE BEE 1o P2 AR N A KO, 385 ph 2 il e A%
o, AR AR & AR AR . WS o, BRE
TR MR 1.2 ~ 4.9 mmol/L, I 4.0 mmol/L™",
R R B, R 03k B AR A, AR T ek g
KD 477 DRE #JLAHUS "™ . it L Y74 57
X% 7E DRE (3% KD 697 1 n A IR R B9, AT
I3 AN A 2Rk 1 Ty X RE A 2 R
AL IE B B AE RS A I A] o 38 ) L2 BT A
T, B WA DA TR IG5, TR ILABEZ W]
R BRL IO KD 2, KD iRyr e, IRE 4
FAEARILME LKL, DIEEZ2HRE
FT-R RS = LY KD R T7 I arar O, fe i L
e T7, BiG KD IRYT . & BJLXRYT IR
M, AR R LR R R BN ERAE R A o AR IR A AT 92>
s R LR A E, RAF IR PR R LS R
INBNERE RS, U AR SRR B R IR S, TR
PETEIR o BEIT7 3 S U RAE BIT A 2 T KBS E T
FFRe, W A8, v IR Fa0iE g
FEERTG Brh, BILAYICZ | 2 7 RSO0, 3 A
AT AR IR, L BTl e A R 1 el A B
BILTAENE 2, (E#EiR TN PESR T, 7 5 ik
H IR RE, BB RAFIRITRCR, 58I E 1EL
PR YT 00 6 A 0 499 L SR E il A% v A AR —

http://www.journalep.com


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

e512

o MO, BT EE T S HAILEMETT ST
KT E SN, A B TS &% T At H ag, ik
B2 BRSO GAR G R e 1 R 5K | FRIETE 4, &
fif BRI ST
32 JLEEFHESHRTLUIES £ RmE
iRk FE

EIF i ik LEETF S LR A n R
PREFFIHE T, BEOSAR R B LN SR i fa B T SR B X
PERPE# KD ol R e fiobs . e . R R 45 A A FE s
W e 5%, KD B, AN R RN 0 W22 A Ab 2 45
KD fgt A HR M, T AR & UL SR LR KNG
ITI S5 EERUIBUKES . 2 5ipkmid e, @
i R R, P YRR AR T, B
1Sk A e 2 8 o LA AT L v i b, S 5
BILAMR K2 mictE., @i “BemAN” %1
ek, G T B — A AR R, R LRI K
g, fEHER K 8% KD AR, sE—RT T
KD FRJE IR IR
33 ILEETHSHRATMRESEMREEEK
A

EN TN AR S S AT X
DRE L KD JAY7 MR PE . “BRARARER, Bl
Jilk” 3 R R BOLE A R B, AL
HRYENG BR . BT e, (AR R B e,
R AT AR R LR iy, B B R R R A )
’TQ[ZZ]D

SILAZE KX T KD 1697 15 015 2 ke Fi g
Tt BiA BEA 588 KD JRY7, TR BHU A& V4 il 3L
R, TR T RYEPEIR . JLE 74 Uk )
AT A HA KD LR 2 S, Fig A K
() TR AF: S 20 B8 25 o 1 v ;B LR A iR AT A T
REIRIT B, X S5hoeoe™ RIS [FfE 2 +F
TG S AR F AR B B LR M PEF I8 45 5 — B

gk BRTR, LB BRTT i SR 45 A KD JRYT,
REAS L LR Rk B EE RS, 385 KD AR
YRR AE RS, o B LU & 1R, ol LTI
J& o ATLAFE R KD HRBE K, DA 2 & 2
DRE fBA WA i . (HARMFSE AR EA R, ]
Re A AE ey o LA BE 42 1 7 36 U A 2R L[ DRE
B . AR N KA, IR XA R 2R
VA S8 AR R IR RS WA TR AR . R, %
JEEDULEIA R AR ], < 8RR 52 i .0 B
R ARG S o LT PR YT R A —
FhOHET 3 B T Bt , 5 KD BT IS &, 1Ei%
DRE LA 1 ot J7 i 3 B R 77 . A

http://www.journalep.com

Journal of Epilepsy, Nov. 2024, Vol. 10, No.6

KBTI BN AR B TR 75, (AT
13— RABTTE R PRAE, DU A 00 LA
HEGRBEAT AT 22 (1 A BRI

IR A EE TR R

S& 30k
1 VRIER. AERERERYT L BOEA PN & 8 IR BRToT. &
{518, 2018, 31(7): 57-60.
2 Kwan P, Arzimanoglou A, Berg AT, et al. Definition of drug
resistant epilepsy: consensus proposal by the ad hoc Task Force of
the ILAE Commission on Therapeutic Strategies. Epilepsia, 2010,
51(6): 1069-1077.

34(22): 2240-2243.

4 Sourbron J, Klinkenberg S, van Kuijk S, et al. Ketogenic diet for the
treatment of pediatric epilepsy: review and meta-analysis. Childs
Nerv Syst, 2020, 36(6): 1099-1109.

5 Verrotti A, lapadre G, Di Francesco L, et al. Diet in the treatment
of epilepsy: what we know so far. Nutrients, 2020, 12(9): 2645.

6 Jo Sourbron Sylvia Klinkenberg SMJV, Majoie HMHB. Ketogenic
diet for the treatment of pediatric epilepsy: review and meta-
analysis. Springer-Verlag GmbH Germany, part of Springer Nature
2020, 36: 1099-1109.

7 WA, ORECH, 0K 0. JLEEA TR AT Uk . RER LA
A, 2022, 49(4): 226-230.

8 AR, WA, AR, . JET ORI A T - A R
BIAIDCIEDTE. SE I RS 25743, 2023, 27(8): 40-47.

9 Bl AT, W AR IR SIS S PURIR 26T /N LYE
PRI A CRILEE. H E S BE T, 2020, 47(23): 75-78.

10 ZEPh sk, 43, S5, AR BRI E A NG PG YRR O KA A
BOR DR R SO RO . AR SE AT LRHIm R 2% 5,
2014, 29(22): 1737-1741.

11 ZEmE, SO, 25T, 5. AR E IS IG T LB MRS PR H)
IR RZBCR. I R EE AT S5 52, 2022, 7(3): 21-24.

12 TEE I, B, 45 AR E IR IIG YT LA MR
BRI RS TR BE VBT SY. v [ B2 ITiZik A, 2018, 20(11): 1676-1679.

13 Z40, M, R/ME. BEAE(ERE S JLChild Life T FUAT 72 HER.
PHLHER, 2024, 23(02): 98-101.

14 Lowenstein DB, Cervenka MC, Mitchell L, et al. Child life services
in an epilepsy monitoring unit. Clin Pediatr (Phila), 2018, 57(11):
1269-1274.

15 S/NE, K284, JRILZL3E, 55 ICUJLE BRIT RIS B ST IR . oh
o2 fE B AES BRI, 2021, 2(05): 448-453,

16 BAE, G0, 4500, B lie S AL R U LPICCE A v Y 1
HL FFEPREZRAE, 2019, 25(3): 17-19.

17 WIWESE, VTR07 . iR HLRE- T AR T A R
#t, 2002: 1850-1863.

18 Kossoff EH, Sutter L, Doerrer SC, et al. Impact of child life services
on children and families admitted to start the ketogenic diet. J
Child Neurol, 2017, 32(9): 828-833.

19 McDonald T, Cervenka MC. Ketogenic diet therapies for seizures
and status epilepticus. Semin Neurol, 2020, 40(6): 719-729.

20 WoRoR. M [l F SR XA A B A8 LA B IR EG YT BN


https://doi.org/10.3969/j.issn.1006-1959.2018.07.019
https://doi.org/10.3969/j.issn.1006-1959.2018.07.019
https://doi.org/10.1111/j.1528-1167.2009.02397.x
https://doi.org/10.1007/s00381-020-04578-7
https://doi.org/10.1007/s00381-020-04578-7
https://doi.org/10.3760/cma.j.issn.1673-4408.2022.04.003
https://doi.org/10.3760/cma.j.issn.1673-4408.2022.04.003
https://doi.org/10.7619/jcmp.20223635
https://doi.org/10.3760/cma.j.cn115689-20200821-04066
https://doi.org/10.3760/cma.j.issn.2095-428X.2014.22.017
https://doi.org/10.3760/cma.j.issn.1008-1372.2018.11.017
https://doi.org/10.3969/j.issn.1671-9875.2024.02.022
https://doi.org/10.1177/0009922818769469
https://doi.org/10.3969/j.issn.1006-7256.2019.03.007
https://doi.org/10.1177/0883073817709179
https://doi.org/10.1177/0883073817709179
https://doi.org/10.1055/s-0040-1719077
http://www.journalep.com

24 & 20244E11 H 551085 556341 e513

23 A, ERERIH, B, A, BRI S0 i PR AL

PERZCRIFTE. [ B K2, 2022, A 244038 3.
D BIRZS B B RS2 . P BRAIFST, 2022, 36(19): 3549-3553.

21 ZEDLUL, R, HRAE. Az ERAR S 7 S F TFOETA M O AL (A
AT, RS A PR, 2024, 38(3): 93-96.
22 WIS, U, WAAE, 2. JLIE BT U S A I AR Al R UL

PR FHIRSE. IR, 2021, 21(2): 6-10. YR . 2024-08-15 &R HBI: 2024-10-09

http://www.journalep.com


https://doi.org/10.3969/j.issn.1001-568X.2024.03.0024
https://doi.org/10.3969/j.issn.1009-8399.2021.02.002
https://doi.org/10.12102/j.issn.1009-6493.2022.19.033
http://www.journalep.com
http://www.journalep.com

514 Journal of Epilepsy, Nov. 2024, Vol. 10, No.6

B

B 5 IA N IH BERERS
B, Bk

L MR E e #2e N BB 225000)
2. KRR (K% 116000)

(HEZY WO BE SO — R ORI 22 DB AR IR B P, He F2 R IE R 0 2 AR B Rp 2 n] BEVE, I FLFf &
PRI IINAY L B, IF Ha AT B IS —Fl AR B I S5 SO F 0 FLk A7 0 AN B A 3L 72, A
A EE A ] SRAT TR BRI AT . B AT R R A i, BORGER Z (12 2 T AR 5SS A
REREAT S0 A Z G R . AR s, L 80% MG A8 #5 AR RE J0 AR TG Fle AR, Tt 50% )i
HATAE L E AN D B IR, 1o L [RS8 5 A A 306 oA ™ AR ) S IR L 2 0 1 IO A R A B o il i
F RPN RESZ AW B HAR T R AR, I ELib 22X H R A3 | el AR BE Ty 7™ A SR TR IR, 3k 2 HL 5K JE
R T E ORI BRI TE IR Ty, Rl 25 4 A 2ol T UTE Y2 P 04H . AR SOM S 5 I BE A B AR
WIS IAR TSR AR — 253k, BAEPA IR, S B S (2 W AR 7 i) G B

(XBIRT Wi ;s AHIZIRE; NIRRT
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[ Abstract] Epilepsy is defined as a disorder of brain neural function, characterized by the persistent possibility of
seizures, which are usually sudden, brief, and recurrent. Cognition is a process of receiving information from the external
world and analyzing and processing it, such as memory, language, visual-spatial, executive, calculation, comprehension,
and judgement. With the increasing awareness of health, more and more scholars have begun to pay attention to the
relationship between cognitive dysfunction and epilepsy. Data shows that over 80% of epilepsy patients have lower
cognitive abilities than healthy people, and over 50% of patients have significant cognitive problems, which have a negative
impact on their quality of life even greater than the seizures themselves. Cognitive impairment in epilepsy patients not
only hinders their own treatment progress, but also has a negative impact on their daily life, academic and job perfor-
mance, which brings huge care and economic pressure to their families and a heavy economic burden to the whole society.

This review aimed to assess cognitive modules and provide key information for early diagnosis and treatment of patients.

[ Key words] Epilepsy; Cognitive function; Cognitive impairment
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Ll 16.5742.58 15.18+3.08 2.860 0.006
PETH A E g 17.23+2.19 13.98+2.00 9.123 <0.001
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[X8IA1 PIGO BN ; KA VERM VIR ; 18 1L VR SRR L LA Sl = AE

i T UL It SR 8 E AW G O KRR H
(phosphatidylinositol glycan anchor biosynthesis class
O protein, PIGO) J& [K 2 it 5 JE o JIg 1k UL Bt~ £, B2
BERF Kol 3, Z 5 HEILRENEME LT (glycosylpho-
sphatidylinositol, GPI) % %€ & Ui 4% i B 20 IR,
TR S A B TANER I, 4ERp I3 20
W RE" . HAETRIE, PIGO H:PHAE ST TF
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(FRIBERRERMAE) "o PIGO JEHAR S 5 —Fh AN
KT PERORE IR, T PEBRIRIR 2 & 55, PR
PR R BRRR N = . ATl B A R A
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T A I o b 1 B P P 2023 4F 7 H 6 H RS
AR FEL P e S ) LA T R B LA 650
X, e O BRI AR IR 10 S B 6 YRR TR T U
A Sk &R kbt £ ARz (B 2) o JRZRE A
PEom 5w B LR 5000 i i 1, 22 kb Ml (B
W) . 2023429 H 3 H 6 h IR HL B s . KREX
IE B S LA e 1], A A PR R R . B
JL RHOBTB2 3£[H: ¢.1531C>T BliZ 3 A 1531 547
SR R B 3 Pl C AR M R e B T B
p.Arg511Trp & 5 & A= A8 AL T 808 & 55 LA 5+,
HR A 55 B B 2 35 L 22 5 FL P 41 2% %4 2 (American
College of Medical Genetics and Genomics, ACMG)
Hm " %A R BURTEAE (PS2, PS4, PM1, PM2,
PP3_Supporting) , &% R RiFi% 5 i EAS 7 G
FIGH (B 3)

e ABI B IL LA R 0 K A | R Rk
RS BT BZ N FEERI, WG AR 0
YL ARAE, A4k PRI AC IS bR A SRR
I, PO MRI AN SZAFEE P PR AR FIT L, 25 & SE R A
ME5 A5 A RHOBTB2 SEIAH M DEE, % 5E &
¥ Rho #H2¢ BTB 2545l it 2 (144 A #1038 RhoGTP
fitg 1) — K, fEiFLsh % DL RHOBTBI .
RHOBTB2 Ml RHOBTB3 K £, Hip
RHOBTB2 Tt & Z G ik i £ & . RHOBTB2
BRI SR S 1 300 JE DAL e ) il /R R0 i 15 S
SREAS, AT ARG AR 8p21.3, ZIEH ilit
AR — RN IE LR Rho GTP B, &4 —1
GTPase Z5F38 1 2 1~ BTB 254418, ‘& id BTB 45
F38 5 Culli-3 M4V R 7% B2l 2 & WA B4R
M, A A Sz R, IFHEEELMEYRIE S
Yrh, AR AL AH I, &5 &Rl s
B, WG SR AR R AR A . PR R, 1
RHOBTB2 () BTB 4541ty X SR AR (A58 Kl L%
SRR I AH 34 5] | PP Y DEE, R &
PRI | B AT NS ETE | B R s Bl B A A
MRI 5%, 5A) LT H A R 0 . & )
B . /NSK R | [ & M s B A i —
[ 5} Straub 25" BF9E &K IR, Cullin-3 4547 S0 T
5 A BTB 4530 5% p.Arg511Trp 21K 1 if
SN BRI, I R S R AE AN 25 SR RHOBTB2
f) Cullin-3 25 A7, HL7E REA: 48 A9 28 1] 2 7Y
FLHRI | TR 2 R ) RS Y RHOBTB2 i &
B AR S B E T, TR S AR AT R AR AR B B
— 5 . BTB &5 M8k, X RUIFTREAZH T2

543

B 1 B Sk AR R AR T+ SR B A B 5B R R
31

R Y RE A cullin-3 B EBAEAEAN S
(4, T2 B BTB 5 AR e 1k 52 i 5 — RAKIE 1L
ST, AN, FEAIK RHOBTB2 EH F LA S
HWREEF RN, KEREE LD, SFEEMNES
P2, RHOBTB2 (13 2 ikt 25 5 BUBUW & 1F
(4 oy JEAE R N | 32 Bl A S A 9 T B A K
7, H Uk, DEE A9 BLALH] L rT B J2 th T 28 A8 1k
RHOBTB2 /KF-3 3 Jn 7 AU i - 30 4
4iit, H1i DEE MIRYT FELXAHEIRYT N £, 24
R TR 2 bk 2 R LA L 2567 0N NS Bl
fiF, H-RE PG| 22 2 50 PG 5552 sl i o] 6k
SEAT AL, FEMLER AN SURE R RIS 24 7T B 23 AR
I8 BRI K AR ARG RILEIETT FEE
PR T L 22 S FE IR PR O A&V, H i I 4
R4r, 5ROk s — 2.
Wk o, Bk 2023 4 12 A, L
“(RHOBTB2) AND (Developmental epileptic
encephalopathy) 7 K ki &1 55452 Pubmed 4k
B, A 6 RAISER A SCCER” ", LA “RHOBTB2
SR R R R b E R 1, A 90
AH 2 A H SCSCHR B 1 RS SCCHER . AN SE ST
(NHEBRE IR FIATRE) , 45 A ARGl L, BN
HziE 38 51 RHOBTB2 M8 S /L, R4k H AL
A GORE, &9 B PR A R AR & AE 2R LY
H 29 1] (29/38, 76.3%) , HHH K AER I LA,
LT Rk L 2 4 RN 4 B i EL R 2R PO & A .
oy fB A IR B MR | 32 B BERT (andksy
PR WUk I BERT | B R T SRR R 2 2h A g B v
JLERAE) . HATE &3 RHOBTB2 F [H A8 A7 45,
134>, Hir 12 s R 1 AR TE U S, Hirp
10 MBS ST BTB 45H38 N (p.184_p.522) ",
3 9°h ¢.1448G>A (p.Arg483His) | c.1532G>A
(p.Arg511GlIn) | c.1531C>T (p.Arg511Trp) .
¢.1519C>T (p.Arg507Cys) . ¢.1528A>G (p.Asn510Asp) .
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K K JE A (VAL AR SR L AR S AY
AN RHOBTB?2 chr8: 22865223 c.1531C>T R—E
C C GGACGC CAACT CGG GG GTTAA G G A
C C GGACG CAACTGG GG GTTAA G G A
R G F K] (VA A5 S AR SRS HY
A RHOBTB2 chr8: 22865223 ¢.1531C>T ek PRAR S
C C GGACU CAACT CGG GG GTTAA G G A
C C GGACG CAACT CGG GG GTTAA G G A
B eI A (VAL A AL A S e A
IS RHOBTB2 chr8: 22865223 ¢.1531C>T 5 PR A S
C C GG ACCAACTCG GG T TA A GG A
C C GG ACCAACTCGG G T TAAGG A
3 EHEFERNE
®1 BE{EIRIEHY RHOBTB2 EH c.1531C>T ( p.Arg511Trp ) fif £ 5235 B H B G R4
5 MR AR FRRE RERSE N B3 MRIERH AT R
1 B 48 SE H H - LEV L
2 B 3% SE H e} ZEARMERRI KM A5 A A B Ek ik LEV B
3 B sHIR SE A, PN LW B 5H AR ER MW REREY K CBZ ZERd
4.5 5 5~6H1% SE i i - - _
6 B sHi SE A, N kmHE H - PHT. CBZ PR
7 4 3HI SE " - A5 0 fii 4/  ) Bi 44 LEV, PHT, TPM A%k

{E: DD, KHIB%; 1D, B FElG; SE, MW fFEeika; LEV, ZEZHVUH; CBZ, REITF;

¢.1421C>G (p.Ala474Gly) | ¢.1531C>G (p.Arg511Gly)
c.280C>T (p.Arg94Cys) . ¢.717G>C (p.Trp239Cys)
Ml c.722C>A (p.Ser241Tyr) , 3 NS4 S A FIE
BTB 455k, 43510 c.460C>T (p.Argl54*),
c.103G>A (p.Glu35Lys) F1 ¢.1975A>G (p.Thr659Ala) .
AR SC T e 18 L HE P AZ A N €. 1531C>T
(p.Arg511Trp) , H il Bl N /MR IE 5 7 & UAH R iz
SR 7 ] CBLFEAG) , Holh RAFAE a2 1
FiR™ s S AP SCHRE R AT HEDN RHOBTB2

PHT, % 3ifh; TPM, FEMLRH

c.1531C>T (p.Arg511Trp) v 5 728 5 JR 3 B A AF
R R AR LR, T & VR DI RSk
O A/

Zi bk, HErpst & Y] RHOBTB2 8 5545
# DEE kA . IR Z LB ILR WA, +
BRI RAE M R BIRGE, DR LSRN
e . HRTZR AR SCEURPLE AR W, B
M PR BIEC, W IC A ol AU IRy s
A M I e B VR R LRI H B 38 42
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- wBISTHT -

[RSEIR] 1 RS AERiG ; Br AL i ; SR RZREAR; W T A

1 BRI A 45 (neurofibromatosis type 1,
NF1) &—Fl i NF1 BER RGN Z R 5052 R
YR B ML b R R R A D
UL B R B L e, L AR A 1/4 000 ~
1/2 000 N4 ZHEHLEH HF M LN NF1IE
WL T ek 17q11.2, A REABRE,
NFI R 58745 B S 80 2 4 48 9% 25 1 (neurofibro-
min, Nfl) DIBETHEAY 2N, 4k S R
GEMIERIIGIRRAL B, BB AR, IRIRFE
WML RE, AMIMESG U 3E (café au lait macules,
CALMs) FIZ L MEM 2T Y AR aE™ . okt £
() NFE1 % K 28728 T 3K 1 28 78 A 05 4% & B0 2% 52 i)
mRNA (#5942, HoAgH 24— 45 7T LT B0 &
A, FERIONER TN, AR 4% ~ 13%",
NF1 MU 10 & A S Sk, 2 A E ANRH
5, HASE &L i AN I H, HASCTFRIAIFH
KU o ASCHIE 1 BA TR TR A T T
AR S NFL L, FEiR T HG R R B A 41 43
P2Egh L I ST IRAT T TR 2 e B s o s 2
TEPAZE B3 2 AL R R LW AT )

mHER Bl B, . W CRERRE
E2 47 ABt. AR 2 FEa RANAREN )
WIHEBE, XU AR o . WS A7) IX A T 21 (0 Sk B
2z (E ). BILREAFE ™A, A G3P2, A
KT 3.60 kgo HAEJGREFLIRSE, AR, 2 %
2k, 7~8 A&k, 1.5 B 40k, MK B IE
W, BN RET A TR, CRHERE, ET R
WS, H—iHIH, E)E 3 d RIT, TRKSH . KiEd

DOI: 10.7507/2096-0247.202405005
EALHEH: FTrwWEEAT LT X (2023YXNS028,
2023YXNSIL11) 5 3F 7 B % B % AR 4 3 B 2 s R 4% b T4 35 A
HF 4 (JYHL2021FMS18 )

BEEH: FMH, Email: 1qb0072@126.com

AU S o BP0, Al AR B AR =
1, Apgar WEAANTE. L 6 % B H BN & AE,
RAETCAKZHE, IRPIRIAE QT E A . AR
Fik “Ze iR RSPEFERT 34ERLLE, 1)
A REIIR AR, BREREIE, HIEHER,
W MERTERUR T o BJL 9 2RI &
B NFIZERFAE c.61-2A>G R7F, HACR LK
WIE S5, A AAR S (B 2) o i fd e iR sl g
(magnetic resonance imaging, MRI) 7 AU I 5 -
e g X BN | SUA N B~ 3R B A B T Sk
T (E3) o LA Ak r, 7S AR TR 2 v Js 3T
FHE (T3, T5) Al WA RS s e aRig 2 &
o RAFSFAE e JE8Es S8 (T3, T5) 156
I PRSI U, PSS TR, 25 SRR 3.5 He
a8 e, MRy, AR, e O 22
(Bl 4) o MEHB BRI VE XA, R
X 2 2F 4k 9 . MR 36 = [ N7 AR B Y B
(National Institutes of Health, NTH) HJi2 Wi, %
BJLATHHIZ R NFL,

BT & TR TS R R
PR, 28 JLBE. P2 SMRHRI AR B A VAR 6l
Jr%Ja, MHEJLEET T Mk oIk . RS
A HUR . (Al ) Moo HEI ZEEL, T ILE
KAHGITCFIAR A ZETT, 5T P e o 40 i 2 J32 34
AFEMAEY 5K FEi s () 284G il 2H 2L 55
ZeoulE s AR, BRI R AR . 2 .
Sififk, EABAR Daf (K 5), 74 NF1 %
BRI LR S AR A R &1k, AW
G RN P = SR 1IN B % Ny VR e A L R A W &
FERCH (1 6) -

T NF1 & —Fh R A Fl e 28, Had
g1 PRI T A B e dE 2 NI S5 4R 2, W
FIRFETIMRZRERE, WAARZRGE KT E
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1 BJLERFDIHESE
F R AR AR T MR KNS A PIMIERE, B8 R BRI A HOE L LSRORDIR B2

AL, WG RF IR Bk . Ml B s Akl
USEHIRE IR o e W 300 A I A i DR 2 B Ak 3 1w T
W22 % . FINANEE (1 e Tk 2F il BE N 22 2 1) B2 Ik
Py sl P, bk PR B R T R A RN — 1
RULE

NFI B Zmf% ) NIl & =8R 51 (guanosine
triphosphate, GTP) A1/ FUAJJ# (rat sarcoma, RAS)
HEHMEZPET AT, Nfl FA7E GTP IS E A4
Pl BE P RAS & (B A 1Y GTP G M,
EFEE AL S RAS-GTP [0 JETH L & i RAS-
GDP ek, #7 NF1 JEH IR, Nfl B9A A
Wb, 2 HEIELASR RAS-GTP £, 5l N s
A T B 3 S, BN A B S b
B, BT EEUMR I LA, 29 90% Y NF1 J2:
AT RN, 30% ~ 50% 4 NF1 3R 5874 B
o M, by 85 UL A 28 AR T 52 A G
mRNA A& BRI T B Y7 5 AR 2 A A
WET I, A EESRER T2k, (HEs
AR RNA BRI BY 8207 30, (A5 5 1 H 1 i 2
RNA &N TN 775 — okt
PE B AN B TR, BY DD A 28 AR T A A1
mRNA SR . A58 iE By 8L NF1 BEH 1
W T — A AR (c.61-2A>G) , JEABIX
61 SRATER AT PN & T EBCE 2 (AR A 28
H G AT RRAE S, NBT U 948 . NFI 3
K2 NFL SO R, o e fk ity s A%
T SR AT S BONFL AR o 162K A BRI
NFI 3£ F¥R LI EARAE R, HIOZ A 5 A
2GRS, 456 BILIGIRFRI . UK AR 4 AR
JE A R, R A Oz BLI BOR AR
SHURIL NF1 B R K Eabifs FRER 8 %A

A L2 W NF1 FEAEA MEva Yo,
FZE RN a B R R B AN B (focal cortical
dysplasia, FCD) & Jf-¥# S hfifk, 77 7E XU AR H L
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Fed (R IERA (8 A | AR
FE - |NF1 chr17: 29482999 c.61-2A>G | A& B3

D

FEdh (R | A ASIGIL | AR

B¢ |NF1 chr17: 29482999 c.61-2A>G | A< & I3
D

Fem [RIEE | rE A SEAE L | AR 2R

U |NF1 chr17: 29482999 | c.61-2A>G | 2445

B2 BILEREN
7E8 )L NF1 BRI ¢.61-2A>G (JRFBIX 45 61 STV RRHTIN
FF P RS 2 IHERH AN G) MZRE B IRAS R,
B S SAR . A H A B SR R, HE RN
B F (De Novo)

(dual pathology) "' LAF:IRIE K NF1 & I 5 1
i {1 FCD By FH AL, 765 I NF1 A5 4L
T, 3 B SR 4 TR A A T e R AR
B4 —SEiEHE R W] NF1 Al fE 5 4 )7 50 i 2 A
fL A ECD UM " . A IFg R NF1 3N K%
KPP NfL FEMR IR & B o B v s B 4R T K 2
JZ R 2T, A0 7 T FIIEE 5 A R 240 A AN/
4", 25 RAS-AKT il 8% F1 mTOR 3@ #4115
TS, NfL 55 A ST BN IHE 58 M 5
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B3 HJLANES MRI
I RS 35 - Fe i X, SR 5 . XU/ N2 Bk S B3 B2 R S5 (55 (a. T2 Flair §#107 5 b. T2 Flair 5&@4RA07) « FFSALELF 4ERIR MRT £ 3

B4 BILABIER
BRI 72 UG B SR (T3, T5) Al WAt 7 h R i RAE A 0. KRS Zerh GRS (T3, T5) B 5B B md me R
RN, P leas Ik, A FIKORIE 3.5 He 2647 & %, Wi, BUREe, S ihz

Ak, fedE e 4 e I, TEREA Moo iR GABA) TEI P 5 sk v B RE T, -4 T A% 5 M )
TR VM 28 21 4 S L ] T BOE AL AN TR, FEGR AN 20U 578 R LA S e 4 4
FCD LR & A4, J& NF1 4k & 00 & 995 14 1T RE SRR, ] RETEUH T 1Y A T B T A
Pl —"" A B R, Rk NfL Al R TRIA, NE1 56 R /s BRSERRY (14955 B 45 2 b
PARR i y-2 % T M2 (gamma-aminobutyric acid, AN TCSIE 2 | IR R, WA R NF1 A&
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5 BILREREER
a #it, MEITHPIZEEL, WILE RMEITRIR BRI ZTT, BB B AR AR B G A A B 5K L S (HE 4 (5x200) 5 b #E 5, 3%

KA LUR P2 TTE 4 | A2, BB MR R 4 (HE 34 (1x100)

A e S80S LR )2 A B R

BILRMEE X ZHE, 2R A AL
Jom B IR SIE, TR S, AT kK%,
oA B2 FESE . e AT R A
FESE; A3k 5E . ZHORIER SR, B
J& GF e, AR ] ) R AN 55, S & AR AR B S
0, IR KRR PR B E#L
KW, Ok, WK E ., DR, fFAZ
R Sk, Hmel, DRI E sl oidig, 2180
A AR A VERE R 27 K o) 28 A Hh P81 45 S 0
SR LA Y AL AT REVE R, RIE EELBOR Y
ST kAR BT B8 LA P4 1 A4k o 3, (H i
Rz 2 5 I ZS A T IZ R, TCIR SR I RAE
SR S 2 A M R P e R4 AR X 43380 - PR A 25 5
GRS MI LG , S PN 2 R ) S 2 R R
FOBI K 2 B ot BE %Ay, 3 FCD Rk,
HE T B K R MR . R AR PR v B4l
()T &1 75 98 R /D DL, 1] P A R 1
10%, AELXF—F R 8 - Fr 4800 1 >4 AR A T ot - B
AR, T LA BH A PN A0 225 ) S )5 497 Aol h R
05 FEL AR 5 T 7 2 L AR (] s A TS S Sy 38 pg A
S5 ke J B R R 1), A TR BRI A
BYIBRA o 12 B LIS 0 i bR 27 T &I 3 -2 Y2 1%
W b8 S8 FR I, BT AN 25 [ DL AN Sy T4 9
ki, EIE A% & 11a & FCD K E 8 FAT R4, RIE
I FL (81 5 MR SE A7, AR b0 Bk vi el 2 2 A 436 i
TR K2 . AR 0[] | A5 A% | I 4 4 S 4
A, AL F55 DA P 0 2 o b S &M - 1 B2
JZ Ta % FCD Jigkl:, R nTgewk > LA J5 4k B
T R AE R T RE

V3 Sy RE AL R FCD 2 — M0 i DU A, HL
V3 Th A Ak 2 U AR B DL FR A . (E2 T
JEFTA B NFL B 50 A B ] 94 B 6 0 22 Sk 0 s
SR, NF1 B A IR PRI AE 88 i F ARG
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