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Abstract

Objective: To assess risk factors for post-stroke epilepsy in young and middle-aged adults and first
antiepileptic drug selection. Method: The clinical and imaging materials of young and middle-aged
AIS patients from the Affiliated Hospital of Qingdao University which were collected from January
2018 to December 2019 were analyzed retrospectively, and the patients were assigned into a
post-stroke epilepsy group and a non-post-stroke epilepsy group. The chi-square test was used for
comparison between groups for count data, and the ¢-test or non-parametric test was used for
comparison between groups for measurement data. Binary logistic regression was used to analyze
the risk factors for post-stroke epilepsy. Results: A total of 1278 young and middle-aged AIS pa-
tients were enrolled. Among them, the incidence of early seizure after stroke was 1.4%, while 3.8%
was late seizure (i.e., post-stroke epilepsy). Compared the two groups, the differences of NIHSS
score, atrial fibrillation, cancer, TOAST, cortical involvement, two or more lobes were involved,
the territory of MCA, hemorrhagic transformation, and early seizure were statistically significant
(P < 0.05). The multivariate logistic regression analysis showed that the factors independently as-
sociated with post-stroke epilepsy were NIHSS score, the use of antibiotics during the hospitaliza-
tion, cortical involvement, and early seizure (P < 0.05). Simple partial seizures and generalized sei-
zures were the most common type of post-stroke epilepsy. Sodium valproate was the most com-
monly used AED of the first choice, followed by levetiracetam. Conclusions: Stroke severity, the
use of antibiotics during hospitalization, cortical involvement, and early seizure are the high risk
factors for post-stroke epilepsy in young and middle-aged patients, which can be used as screen-
ing high-risk patients group basis and development of epilepsy prevention programs.
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1. 5|15

2019 4E4 BRI 7145 (Global Burden of Disease Study 2019, GBD)#I %t &, 2 HTy /& A BRE FEl N 25
TALBETI RN, SRR E RN BRI BRI . MRl A R R EELH E RS 76 70 B LR AR
Hh, A IR S I A R ARG N 22.0%, 2R UK SR A BN 15.0% [1]. A H S i (Post-Stroke Epilepsy, PSE)
PE A e B OE, S RRMAET R, REMM AR TS DLIBHAR I A 36 i AH C[2]. Sara 55
A%} PubMed, Google Scholar i1 Scopus 4f: & o 1987~2019 43t 26,045 1] #5317 Meta 4347, 455
TNBL/ NI A PRI AL B R Y PSE A KU [3] 2R F A U — T T N RS AT 1 BA BB 7L 57 65
% Je ULR B R A A v 0 RS A 85 % % LB B () 10 {5 [4]. 0T e AR R rh 5 4R 2 R
BE, WRARIMEEEE— P AN KET) AL ™ HE AH[5] [6] [7]. 2800, HajE A E
A BB A T S R AT O S G TR 3 S U 25 ) (Antiepileptic Drug, AED)IEFRIIHE SUEEE RIE . AHF
FUIEIL 73 B 7 AR AR AR S ) f B DR 3R B A M iZ AR R B B IR AED R BRI, B TE AR BEN
BERIIG R TR ST IR IR B e 5% .
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2. MREFHE
2.1 W&

2.1.1. BB S
2018 = 1 H~2019 4= 12 H DK S af 14 26 A 78 75 5 K22 B R B Bt 28 N RME B 1697 1 TR i 4E R 10
IR AR 22 VR . 207 OB 5 5 KA B LB A BE R R S ik it

2.1.2. ANERE

1) fFE CRtksitEse g Sus 2foh B+ X 317(2018)) H2E iz WibriE[8], HIY4 CT 5l MR
WESK; 2) RS 18~65 % 3) A S ABLEIFEIK <14 K; 4) BEHBKIEL O E 5 AR A
HTERE .

2.1.3. HEB&ER)
1) BRAEAFAE SR SO0 R VRS S35 2) BBl P It gk DX P s o ot s sk 3) BRiAMMG . A e RE
A AR K S 5 A6 S R s 4) IR VORI 5838 B) AERemISET .

22. B

2.2.1. —fRFERER
[ e A B A N Bt B R I PR Bk, B N 1 2R AE  BRAE s (R BB PR« i G IUAE 5 B

ST EEIR . BEAERR A A ) . AN SR BE . R sE) . 2R R A B A T BE R E A
PAR B FSK I CT B MR 520k, MR CT B¢ MR #fiiE /2 15 2 M Kt 3l fik(Middle Cerebral Artery,
MCA) LI X LA A K 252 B o AR I PR b FH ) il P 26 g D] 23 284 5 48 TOAST (Trial of Org 10172
in Acute Stroke Treatment, TOAST) 7 B bR, J R M 14 26 H1 532 6 R A . KB KoK AL Y (Large Artery
Atherosclerosis, LAA), P27 (Cardiogenic Stroke, CS), /INahfik 4] 2E % (Small-Artery Occlusion La-
cunar, SAA), FAthJp X7 (Stroke of Other Determined Etiology, SOE), Jiii [K 4~ 8 % (Stroke of Undetermined
Etiology, SUE). It4h, fd F 3¢ [H [ 57 T A= #F 73 e 2¢ Hh £:3% (National Institutes of Health Stroke Scale, NIHSS)
PRk A AR A

2.2.2. Bl

XA 5 BN AR R Sk i i P i A v SRR AT R R BT o SRR BE D 17 4 A 2 BT AOWE FE e
KT HANNE . BV E S TR AR R A AR TR R AR SRR UL R IR U 254
R)VAREN RV

2.2.3. kR

1) A JE Rt KA (Post Stroke Seizure, PSS)HE A5 H i BT JoM o 5, £ 2% Hh i — 7 B[] & A= 1)
YERAE, I HAEA AR R 5 800 I S50 57 B4 B RGMEB[9]. T M AR B I 1 IR M R A A2
T IAEAS TR T RN 9 R MR P K A (Early Seizure, ES)FIRG & 14 1 & F (Late Seizure, LS).
BT M R MR RAETEAR SR 10 N HBLERORERI AR > 60%, KRS 2017 4F [ bR e i
(International League Against Epilepsy, ILAE)XEH 1) ¥ B TTARAE, W R MR 1t R AR B A] 2 9 26 vh 5 i
JH[10]. 2) =2 8. ARZEEEIEA R 2N 58 i MR Ry, R4 DWI i & S AFE K 252
o RTAUT CT K& EFE TRYE NIHSS VP4 08 . ZARLAEIR DL A H B4 1T 08 PR BE 2 I R i 22
TR A 22 Y5 S BERS (7] 1) i B I 1l 400 000 T 50 A0 S B (43 Bl RN sl B S ) I FLAFAE B E A BT
3) HiiEf: 4 ChE RIS #4276 350 2019) 2 BibRHE[11].
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2.2.4. GitiEaE

KH SPSS 26.0 it AT AT R 0. IES O AMTHRETEEIIX s &R, 2 A ELECRH t Kk
ok Wilcoxon FAIGE: ;s EIES A TR STRIBA M (QL, Q3)%Ew, KH Mann-Whitney U #6548, 140%t
BLLE 53 %6308, ALIRLLECR A 2 K30 sk Fisher M YIMEARTE, KA Logistic Bl ARLRIRET 2 K3 /347, P
<0.05 NZER AL L.

3. &R
3.1. X BB MIEKRFFAE S 4

AHIF AT [ B U 2 rh AR A i R A b B S 1278 451, B34 899 9, Lk 379 I, HRESEIIMER N
(55.23 £7.72)%, Ak 3.6 £(IQR 3.2~4.1 4F); i ES 18 i, KRAH N 1.4%, LS49 %I, K4
KN 3.8%.

3.2. PSE ERERMEE RS

PR IOAERS . VeI, S BEIRS . AR A B0 5 WROOR e IR SR A A b
TTRZIN A, Z5R gt %E (P > 0.05); AN NIHSS P75 . SEMEMIRE . TOAST 402,
RN APTUERAGY . REZ R, ZRHZ R, MCA X2 R, Bl K& ES, ZREA4
& (P <0.05). W% 1.

Table 1. Univariate analysis of epilepsy after acute ischemic stroke

1 2MERmMEZEPERMELIENRRES T

B % ) e 2t P i
P[5 (%)] 0.022 0.881
5 34 (69.4%) 865 (70.4%)
% 15 (30.6%) 364 (29.6%)
[ M (Qy, Q3)] 55.32 +5.90 55.26 + 7.73 0.170 0.865
BEAE 2[5 (%)]
= ML 32 (65.3%) 870 (70.8%) 0.682 0.409
LR 16 (32.7%) 416 (33.8%) 0.030 0.862
55 5 (10.2%) 51 (4.1%) 4.122 0.042
A MR 4 (8.2%) 34 (2.8%) 4,757 0.029
i A5 5E: 6 (12.2%) 150 (12.2%) 0.000 0.993
WS A 52 [ (%)] 21 (42.9%) 516 (42%) 0.015 0.903
TR 52 [ (%)] 16 (32.7%) 426 (34.7%) 0.084 0.772
TOAST 4> B[ #5(%)] 17.276 0.004
LAA 31 (63.3%) 661 (53.8%)
cs 6 (12.2%) 47 (3.8%)
SAA 6 (12.2%) 361 (29.4%)
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SOE
SUE
NIHSS $F43[7) M (Q1, Q3)]
KA R 191 (%)]
T 1(%)]

W 2R 2570 (%)]
PUAEREAMI[H(%)]
Bz R [B1(%)]

Z it 52 B [11(%)]
MCA L ifiL X [51(%)]
AR 451 (%)]

ES [#1(%)]

4 (8.2%)
1 (2%)
5(2,7.5)
2 (4.1%)
48 (98%)
23 (46.9%)
12 (24.5%)
36 (73.5%)
33 (67.3%)
41 (83.7%)
6 (12.2%)
10 (20.4%)

51 (4.1%)
89 (7.2%)
2(1,4)
95 (7.7%)
121 (98.6%)
545 (44.3%)
49 (4.0%)
95 (24%)
265 (21.6%)
616 (50.1%)
33 (2.7%)

8 (0.6%)

4.856
0.894
0.147
0.128
43.580
60.130
58.304
12.714
14.556
141.324

<0.001
0.344
0.702
0.720
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

E: LAA W RBIIKRFEAELAY; CS EVEZR AR SAA /NBikFIZERY; SOE HAhR AR ; SUE JH FIASEH A NIHSS
NEEES DA RGP ER: MCA MK Bk, ES MR KM EAE.

3.3. PSE Efe A FEM Logistic EY3 94

WAk A S S HI LS (EARAE R =0, & =1), HRREMhZREASIH %R
MR FEE N B, INZ K F Logistic [2115 5047 . 45 B 7~ NIHSS $43(B = 0.07, P = 0.03, OR = 1.073,
95% Cl = 1.006~1.144). fFFiiAMRIPLA RGP B = 1.343, P = 0.005, OR = 3.830, 95% CI =
1.489~9.852). J¢J=3% £ (B = 1.238, P = 0.035, OR = 3.447, 95% CI = 1.089~10.912) LA 2 ES (B = 3.493, P <
0.001, OR = 32.872, 95% CI = 9.713~111.248)J& PSE [\ 7 fai K &K . W% 2.

Table 2. Multifactorial logistic analysis of post ischemic stroke epilepsy

5= 2. 2MEm M ZEP EERRAERNZE £ Logistic 5347

B B fH SE Waldc? P fH OR {H 95% ClI
G —0.766 0.970 0.623 0.430 0.465 0.069~3.113
AR 0.441 0.725 0.370 0.543 1.554 0.375~6.437

TOAST 43 % 2.190 0.701
LAA 1.000 (&%)
Cs 0.302 0.887 0.116 0.733 1.353 0.238~7.703
SAA 0.423 0.628 0.454 0.500 1.527 0.446~5.224
SOE 0.076 0.643 0.014 0.906 1.079 0.306~3.805
SUE ~1.405 1.197 1.378 0.241 0.245 0.024~2.563
NIHSS 5> 0.070 0.033 4.546 0.033 1.073 1.006~1.144
A RRLY) 1.343 0.482 7.764 0.005 3.830 1.489~9.852
KE% R 1.238 0.588 4.432 0.035 3.447 1.089~10.912
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Z itz R 0.743 0.564 1.735 0.188 2.101 0.696~6.344
MCA fit ifiL [X 1.129 0.507 4.959 0.026 3.092 1.145~8.349
H i1k 0.792 0.586 1.829 0.176 2.209 0.701~6.964

ES 3.493 0.622 31.527 <0.001 32.872 9.713~111.248

E: LAA W RBIIKFFEAELAY; CS DEVEAR AR SAA /NBikHIZERY; SOE HAhR A SUE JH FIAEH A NIHSS
NEEES DA RGP ER: MCA MK sk, ES MR KM LAE.

3.4. PSE MR {EKEY

58 15 P sk ML P A6 o SR RO JE IR PR AR, b 18 ) B SE HBL ES, 49 B I LS. 1E ES
B, AR R AE T 41(38.9%), A ERAE 4 41(22.2%), ATHVERAE 6 451(33.3%), N EF
BRASE 1 11(5.6%). 7 LS BFrh, Baifl oK AED] 18 151(36.7%), RAE /LR AE 6 1(12.2%), 4
PR R AR 24 11(49%), BN FFEDIRAEH 1 151(2%). 3% 3.

Table 3. Comparison of post ischemic stroke epilepsy in the form of early-onset and late-onset

3. BRMMMAEMG & ML R HKBILLER

RAETE FUR MR R AE(n = 18) W TR 2 A (n = 49)
AR AR 7 (38.9%) 18 (36.7%)
BRI R AR 4 (22.2%) 6 (12.2%)

AR AR 6 (33.3%) 24 (49%)
L ESROR S 1 (5.6%) 1 (2%)

3.5. PSE BN ZA IR0 &

1E 49 28 rh i S b, 38 9 7 5 B FH PR 265 . WA 21 BA 0 1 SR PUIRUE 2450 FH 2510 3 1) R
# 35 1, For T R (42.8%) A i 5 WL IR B AR U FH 25, UM S 240 PEEH (20%) « B 7T (17.1%)
R PEF(11.4%). FEALRS(4.1%) Fih VD (2.8%), W7 4.

Table 4. Initial antiepileptic drugs in young and middle-aged patients with post ischemic stroke epilepsy

* 4. PEFRMBRMME S EERREE 5 ENRMAY

T I U 2 1%
R 15 (42.8%)
X% ikl 7 (20%)
HARTE 6 (17.1%)
RGP 4 (11.4%)
TRt s 2 (4.1%)
kN 1 (2.8%)

4. g
PSE & 2t i M1 5 S 1 5 B0 IR, L S0 Bk o S BB T2 AR 6 [12] . Bl FIERF i, 22
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HE RS 8IS TR RS SR I R AR R 439 U TT AR ZE 7, ANRIRAT R A0 Fo 0 PSE &0 3 4R
TEZERRK, YI{E 2%~20%2 [A][10]. Petra 25 A X} 1066 FI4E#SE 18~70 % {2 Bl Mk 26 v F 3 i 30
BEVI(IQR 4.1~10.9)0T 7T .7k, ES 34 26 B, KA 2.4%, LS B PSE 3 84 5, KA N 7.9% [7].
TEAREFLH) 1278 B 5 4H-(18~65 &) AR i 1, ES RFRLIN 1.4%, PSE KiFEN 3.8%.

HAl, 280708000 ES &4 5 Wi AT G R 21, (R 7E 2 DA e e PR 24 FR I XU A
B SeLECT P40 4B R LG EE[3] [13]. fEAWF 7L 153 [ AHF 45 R IF BB n  ES B MG & B m
) PSE K A\ K:(OR {E = 32.872). ES A B IA Ay e o ke of dsf S0 45 5 5 | e P 6 32 P 4 2
e ThRERERS, R JE T S RE IR R & 7E - 5 Lin 25 AN, ES BN 7 KR & PSE 15 8k, mTREAR
# PSE A B, (A HATMANE R ES KRN LS B ELHLEI[14]

AT TR 2 P B AR L (NIHSS $93) 2 PSE B fafG K% . Carolina 58 NFEXT 8 AN K EAFI K]
4229 42 S 1P AR v B TRl B AT T A5 B A R 45 SR [15] . Julian 25 AAA NIHSS 435 PSE K93 X,
B ml e 5 52 (0 1 S 52 BRAHOR[16]0 Mhabh, B2 BRAEAHT 78 it s B B0 1, 1X — 45 R A
3BT S S A AR 7 AESE . Karhunen 25 AHT Kelly 25 A 4355l 78 K 52 2 6 1 A4 72 B AN K figi v 56
ik P S AR oK SRS AR b T R R S B PSE . [17] [18]. MGV — Wi T 6512 (7] 54 (19~44 %)
A B P R T R R, KRB S AT RN AR DS, X B AR B TR S )5 e B
E[19]0 BEAE, FRATAAEZ I 234 R I MCA BRI IX R 22 figi 52 B8 K R BN Bk ok A A0 R fi 4 45 2L
ARERIIFES, BEATBRSHANTE. R AFEAREERA R,

TEAHH 75 AR A i SR 3 (R A B Hh R I 5 9 (R T A 25 2450 () B FH & PSE ARG fE R R 35, %8
RS AN AR B R WA GHISC. 1E PSE SR I GAI <M 7T, Keller 25 A% 302 {1k i 14 A<
R AT R AT, R IR ARG e PSE [T fE IR 2 [20].  FEUAE R 25 WAR S0 & 1 )7
[, Raoul % \M)— TG TP 3 AW 50 K AT % R I R G VPN B 5 25 2 [ (R DG B UE AR AR AR UE 48 2
A M~V RE WL, ARFFRGEENH g NIERE . VISR 2 PRV AN s e (R B & IF fii
B B ThRE S H WO A AR AR n[21]. SR, BUAERPMIHE PSE AL 18 T BEAE AR K Z
O RBEARW T IR UE H R R HAE NS, 8 FIRR G,

PSE  [#] At e S5OBR 1 03 Rl — RE TR IR 2 PR AR T2, Fodr Al o AR A A TR R AR BN
o FEBRAIIBETEFR, ES LAaiEs stk & N (38.9%), 1M LS F B N4tk & 1F(49%). X—45HY
Kathryn 25 N IIREFEAH—350[22]. B ES #E SONARE 7 R LRI YERN, R 2 R E K
VERE Sl 2 B30 73 1 SR A T A A3 ot A TR A0 PR 2 T8 i, TG 2 v R 5 i 3 P 4 3 P R A A (A Tk
(TR . ARERmAY ARERFEEN) 2 2. X —E5 B3R I PRI T 7E I PR S5 B Hh %t PSE e XU A\ FE ik
ITESFHEAE, fmEE LXK R a6

TE AR R BIRTT 7T BRI e b B 5 AR B AN HEREAE 26 o J5 TR (% F AED, {EG T HH B 46
w0 52 R 1) B LR ST YR YT [9] [23]. [EIR HUBIR 25 ViE R R AE A A RS o). A =4
T 26 K B E SN R A % . BT, PSE Z990i6 7 LR HE 2 5k B T 24 N S [=)9 (X it
FUR AR P BEA L BRI 45 5L, ¢ T i AR A HER B S NAR R R = [24] 0 ANBIE TR R, S5 L )
AED NNIREREN, S5KHEFEER Stephen 25 AHFFLEE B —3[25]. HRIF Gilad 2 A% 72 44 H &M H i
B 1) — BB LT RS R I T IR IR AR S B TR A ThRE PS5 R T IR AN T e R A #h &2 f
e IR, AR 7 R CE BRI A o B gk X 5 A HR I P RS R AN B B [26] . EAR, 2L
F PG S AT FE A B A A T PR R PO R 250 . TR, e ZhiTEI 54 AED BTN TS
H5 T AR LR 2, (HEEAG A 2R B R 2, R EIE R AR, SR, fukt
KAWL REMEAEH, A BB EIR 1) & 1k 25[27] [28]
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ARFRAFAE LT JRBRE: 1) AT EBHERT 50, 775 — B 2) M i i 5 177 S
S A T 5 T Rl L I AR R R 1 A 0 AT S B850 o o O 1 R 0 26 (A 3) R
BE/D, HERRAZ DO F— SR R
5. B4

zr EATR, ABFRER NIHSS $£4r . RJE5% 2 ES N EFE A2 d 5o G R R, 1
5 DA FEAS R R A 72 R T A3 BE A0 B0 26 28 25905 25 v Ja e IR RE DR P o 2 Hp S 1 R A 2R Y
522 A0E NBEA R SR T TR E A — 8, DA ali v R AR AN A T R A N 3. FEBRYATT DT TH, I IRIREH
DNECE B E I AED. AR TR T i A AR TS ORI fE R R 2, B TE TR T I PR 2 1 58 47 b il i)
e DRSS N % i) e B A PR TS) ARV T 7 6

&E 3k
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