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Abstract

Objective: To analyze the impact of statins on post-stroke epilepsy during the acute phase (within
7 days) using propensity score matching and validate the results. Methods: A retrospective anal-
ysis was conducted on the medical records of 5477 patients with cerebral infarction who were
admitted to the Affiliated Hospital of Qingdao University and Qingdao Municipal Hospital from
January 2019 to June 2020. A total of 3069 patients were ultimately included in the study, of which
123 developed post-stroke epilepsy. The 123 epilepsy patients were classified into the epilepsy
group, and the remaining patients served as the control group. Univariate and multivariate anal-
yses were performed, and statistically significant factors were included in the propensity score
matching. Statin use during the acute phase (within 7 days) was set as the dependent variable,
and epilepsy occurrence was the independent variable. Baseline characteristics such as age, gen-
der, hypertension, and statistically significant indicators from multivariate regression analysis,
including stroke severity (NIHSS score), stroke-associated infection (SAI), cardiogenic embolism,
and statin use, were used as matching variables. The caliper scale was set at 0.2 SD, and a 1:1
matching ratio was applied. A multivariate logistic regression model was constructed to analyze
the risk factors for post-stroke epilepsy and the impact of statins on post-stroke epilepsy patients.
Results: Before matching, cortical involvement, stroke severity (NIHSS score), cardiogenic embo-
lism type of stroke, non-use of statins during the acute phase (within 7 days), SAI, early-onset
epileptic seizures, and NLR were identified as risk factors for post-stroke epilepsy, with signifi-
cant differences between the epilepsy group and the control group (P < 0.05). After matching, the
distribution of propensity scores between statin use and non-use groups was balanced, indicating
successful matching. After propensity score matching (PSM), 47 matched pairs (94 cases) were
obtained. No statistically significant differences in confounding factors were found between the
statin and non-statin groups, and the distribution was balanced (P > 0.05). The analysis of varia-
bles after PSM showed that statin use was significantly associated with the occurrence of post-
stroke epilepsy. Patients who discontinued statins were more likely to experience post-stroke
epilepsy (OR =4.110; 95% CI = 1.229~13.750, P = 0.022). Conclusion: Non-use of statins during
the acute phase (within 7 days) is associated with the occurrence of epilepsy in stroke patients
and is an independent risk factor for post-stroke epilepsy.
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1. 518

eI A R S B N RGO T R R R 2 —[1], TR A, A S A AT R A L)
IR N, 7E 60 % UL B, 2 e R B2 R 1) 30%~50% [2] [3]. 2H i i (post-stroke
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epilepsy, PSEVE NG ML PEA 58 WIERIE, SuERKAHBEEPERNK, 2SBEUEERKESIT H
v ) BB R R 4], 1K) 5%~10%I1 35 Hh 24734 B4 PSE [5], RIULHisE PSE Mfake b R £ 0 H . BE
AT R 2 SRR AR R | R KN AR EA N PSE A G fE e R K [6]-[11], 2l
Meta 7T 2/R[12], SR MR R AR R fa R 8 32 A iR St e fh . 26 AR . R R, Wik
PRGN A 1) fes 6 DH 3R 2 LR A v i) 7 B R P R Y 2 52 BRI . M i 48 e R B R AL IR[13]6 T PSE 1)
— TR I ASHEAE HUR 2547 (anti-epilepsy drug, AED)f8F o K5 B 1 244 5838 S T I PR 75155 PSE 480
TR BT e .

YT S 2 PAE i I i 2 o — G TRSH () SRR 245, BR LA PERE AR AAL, TEREAAT 78 b R T
FEF FE PSE UK ZERK[14] [15]. 7E 2015 4F Guo 5 A [16]HIRF 7045 SR Ik FE W SE (7 K ) S A
VT2 0] B3 PR R MR M R A I R AR U o SR, Ath YT S 250 7 PR S5l I 14 2 v J 00 XU (1) 2%
PAMFAE, HATREZ WAL B AR A T B 52 [17]

YT YT RZYIRET PR PSE KA RS MAZ UL, ABFARAN 2 NHOH AIS B A G IT 4L
P, WRE PSM SR AN R, WF AT R4 PSE 2 AR, B fEINIRXT PSE & AE XU 1) T %,
B InAh T 225 AR PSE IR I AH GG RIESE , AT XS 25 Hr R PSE XU 23 J2 . $ e JB 3 AR A7 i 4t
.

2. #IRE I
2.1. HIRMR

MBI A 2019 4F 6 H 2 2020 4F 6 H & K5 I8 2= b A By i SLEEBeUA 1Y) 5477 51 i BE A8 58 2
PR GIERE, BEV 2> 2 4F, SRIRBEVTIN [A] 4 2024 429 H .

PINbRAE: (1) A ChE SRS iSRRI (2023)) TS WIbRE R AR AIESS: (2) Wi
SE SR E PR PO IR M 2017 SRR H 2 WbadE; (3) Y > 18 &5 (4P RAES NBLH IRl < 2 JH.

HeBRbrdE: (1) BEAIZWO W sA7 22 T A VR 55 (2) MG KB 1 A6 5 s (3) BRAE AT RES
OB B A FERE (U MG BT AR L A S AR AR ARG R R RO AE) s (4) BEAE A
S (5) TIERLAEBIE4 S 5hY5; (6) BV RAEFLEFEHAET: (7) IR ZTRIA A,

LR

(1) SRR 55 CRE SRR 2B 2023) KIS BibriE[18]: St
HEER 2y B TH AR R BRATDRE IR s SR 5 M I SAT W kL BUREIRMAAE RS 24 /N L by HEBR AR i PR
[A; X CT/MRI HERR g Hi afi

(2) 7 5wt K AE (post stroke seizure, PSS) A4~ H1 JE i : PSS J2 4 24 1 5 — i€ I 18] A 1 30 PR
RAE, TEMRIZHT 00 € AAFAERRAR R 8, T HRER RIS A 5 ARG PEcdig,  FL B I D00 380 12 s
FA F A 5 A rh S AH (R [13] o AR A 05 INF [R) AT PSS K1 43 9 B MR 1 AR (26T 7 RN R AE) (early seizure,
ES) MG & M PE R AE(Z 7 KI5 &KAE) (late seizure, LS). BEAEIATIR ¥ 8 ES B &K HIXE A 33%, i
LS FJ 38 AR 10 45 Py FR IR IR R A )RR 759% [19]. DRI, AR 48 ] Bray i fin 56 1 12 i b 14 [ 20]
B & PSR P VR B AT 2 7 A PSE

(3) A I fE YL (stroke-associated infection, SAI): ARSI H BT L4 — 1€ X, HIERE
TSR L JE N R AR G [21], CLFE IS0 B g . R B R J F B g . AR 3 0 S T
1) o 1) R 11 I B B G 12 W A 1 [ 2.2] 4 T 45 3 7 e 75 A I

AN 3069 7], b 123 4 I PSE.
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2.2. Wit

BERAE TR EEOR A T BTSSR, BEER. Mal. Wk, ZEE. S, AE, BMIL 4
feiats. ABABURSE. DL 123 BBl PSE M EFH NRAL, HoAREFENXIRAL, SoRiiT R, £
PRIZ T o ARFEBRMLE A o SERI(7 R P92 15 N A YT S 2500 R e 20 iy T R ARMTT 4 D9 P
HARNRARBIER, DMIT RV R, WA N E R, KT RER i 45 RIZBIE AR,
FEHRE N 0.2SD, LA 11 (LEBIREATULES . 33 M 22 DA 3R logistic [ JERER 73 Hr 25 v e e A AT 1R fe
I8z PR 2% R At T o0k 2% r e i A6 PR

2.3. BiRWIER

2.3.1. BE&BURIE
FIFHTE BB ER K HIS RGUFT 5T 1AL E BB R G S N bt B N 2250k
ARk, SEI6 A6 B ARG 24 PR

2.3.2. BEITEREE

B 15 32 EE I AR BE U TR RSB B S ek . HARBE Y N BE AT 36 I 4 07
B A [23] (LB SR) AT G RE VT, IR BB A Ol R AE . MO0 S i R IR, X T S iBMES. &
BE T MRS R IEMIR LR L, WHRBSP L4, B RGEnEEmie Ik BdEmn
ARG 0] AEBE U IR R DT T T2 MR B ie %, BE SR S W RO . 55195 D1 b & B a2 W i) &
F, AR R R R PR R AR IE S PUBIN 259015 15 0 DA R AR 2= i e RS B 25 3, R HERR HoAt
AT RE SRR R MR I R R JE K B AR RS AR VA S 15 R A U 12 Wb v
2.4. it

K SPSS 27.0 A BEATEIE 0T o IELEA B e BT IESTER LS, FF A IES A R X £s FoR,
E SR L, JEIEAS A EEEFH M(QL, Q)% R, 1N FHRL AR I3k 47 41 18] Fh s %43 2803
{4 Fi§ Pearson &5 1656 F11 Fisher ¥5 A5 56: . S&H logistic [81J71 7304 2 b i & AE RO fGR &,  FFREIEH:
MR AR R 5T . P AER U, PAE <0.05 WABESRIE L.
2.5. {@E4 S TR

I A ) P P 23 DT C - i 4z VR AR R &, DAY T 226 N R AR &, % nT RERZ A 23 BT &5 SR i AR 21
PR, RHINEN0.2SD, LU 11 FELBIEBHTICHS, PrEAEE P {H > 0.05 $E/RULHELAL ). VLR ESh )G
HEAT BLIK 2R £ [ & logistic [51U3 434 .
3. &R
3.1. EECRTHRLE S x BRLE — MR R ST EL B
3.1.1. PARESH

VCRECHTER AL B = A 5B, CS. 2UEIAR N AT 2RZ5%). KJE52 R, SAlL ES il 2=
FEFZ(NIHSS i%4). NLR. CRP. DD /K-FHHE & FIEEN A, ZRA gt = X (P <0.05). W& 1.
3.1.2. ZEAREVADH

DL 75 HH BB & AE N R AR &, 520 PSE RAE IR R M A it 28 e An 36 & IF 5 8. CS.
SVERAT RN)RAABTTZEZ. SALL NIHSS ¥¥4r. NLR. CRP. DD. ES AHZ R T Z K FK Logistic
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BHHT. BIEHSTE R R ST RN AMTTSEZY) . NIHSS PE4-. CS. SAl. KJE® 2. ES.
NLR 24 PSE ()7 fis [ R 2= (L5 2).

Table 1. Univariate analysis of factors influencing post-stroke seizures

F* 1 EMEREHRELIEREERRIN

PR (n = 123) AR 4 (n = 2946) Az P14

U 69 (54, 78) 66 (57, 74) -0.336 0.737

PE5 0.492 0.503

5 83 (67.5%) 1897 (64.4%)

fe 1L 89 (72.4%) 2036 (69.1%) 0.585 0.486

B RS 49 (39.8%) 930 (31.6%) 3.716 0.060

e JIg YR 5 (4.1%) 154 (5.2%) 0.325 0.834
e 26 (21.1%) 164 (5.6%) 49.294 <0.001™

Uk 41 (33.3%) 884 (30.0%) 0.621 0.424

el 31 (22.2%) 718 (24.4%) 0.044 0.831

TOAST /3 & 110535 <0.001"
LAA 20 (16.3%) 1303 (42.2%)

CS 20 (16.3%) 125 (4.2%)

NIHSS $F4r 5 (2, 10) 2(0,4) -8.004 <0.001"
T 109 (88.6%) 2901 (98.7%) 70.384 <0.001*
SAl 47 (38.2%) 65 (2.2%) 435.302 <0.001"

KE% % 60 (48.8%) 926 (31.4%) 29.337 <0.001™
ES 16 (13.0%) 24 (0.8%) 136.468 <0.001"
1L [ 34 2 Fik 22 % (mmol /L) 12.20 (10.62, 15.27) 11.79 (10.00, 14.46) —-0.934 0.350

DD (ng/ml) 360 (220, 545) 280 (190, 410) -2.809 0.005"
NLR 2.61 (1.85, 5.22) 2.09 (1.56, 2.88) -5.038 <0.001™

CRP (mg/L) 1.59 (0.50, 13.78) 0.79 (0.50, 2.84) —4.054 <0.001*

A 40 T4 (10%L) 6.58 (5.48, 9.03) 6.49 (5.44, 7.75) —1.940 0.052

FiE: RN P <0.05, "R/RP <0001, LAA: KBhfikAEAE; CS: OURMEMAZER; NLR: A Mkidnf 5itkeEgni
[b{; CRP: C-xME; NIHSS: [ [E 7 TAM AR hER; SAl: P MEY:; DD: D-—%k; ES: F

KT RAE
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Table 2. Multivariate analysis of factors influencing post-stroke seizures

2. ZREHmLENSEES

WRdl(n =123)  ABER4l(n =2946)  pB1H bRtz OR (95%Cl) P{H

cs 20 (16.3%) 125 (4.2%) 0.694 0343 (1.02903%919) 0.043"
NIHSS ¥4 5 (2, 10) 20, 4) 0114 0026 (1.05191}1?180) <0.001""
fibyT 109 (88.6%) 2901 (98.7%) 2696 0370 a 1711";%%%633) <0.001""
SAI 47 (38.2%) 65 (2.2%) 2964 0260 412%?;3852) <0.001"

FEZ %R 60 (48.8%) 926 (31.4%) 0.489 0.227 (1.0 jﬁ%?s 1) 0.032"

NLR 261(L85522)  200(156,28) 0092  0.039 (1.01159916.3176) 0.019*
ES 16 (13.0%) 24 (0.8%) 1793 0512 6.006 <0.001*"

(2.201~16.386)

HiE: “RIR P<0.05, "R P<0.001. 8 mERE N A BV IR RN, AR EERN A n(%)R . b
H. OR : HfatL; CI : BESXIE; NIHSS: £EE PAMTKEETER, LAA: KEKELR, CS: LU
FERL, NLR: PRI Skt id; SAl: ZeroAE e gy,

3.2. {dE4 TS TR

ES: RRMERMERALE.

DA SRR LA AT SR 25010 56 3 e (53/3069), Jy A AT AL AEAT AL IR TR AT
b, ABTFOBIE L1 BN ICEC, DUREIR R Al T B AL, R Ry 0.02, TTALAT
R REXT S5 RAFLE RS AL b (8% PSE SNy DA kAT LA, P DIULALIE 47 XF 94 BiliE# . ILHELJSFR PSE
M ILADAZ AR M YT S AR YT 210 23 A 2, 225 TEGE 2 R (P > 0.05) (L 4< 3).

Table 3. Comparison of data between the statin group and non-statin group before and after PSM

= 3. TSI TA TR I E 4B R L

PSM Hif PSM J&
fhyT4H(n =3016)  JEfthiT4(n=53) P1{A T =47)  FEMRITHN=47) P1MA
R 66 (57, 74) 68 (55, 74) 0.935 70 (61, 79) 68 (55, 74) 0.198
PE5
5 1949 (64.6%) 31 (58.5%) 0.386 28 (59.6%) 28 (59.6%) 1
g 1M 2085 (69.1%) 40 (75.5%) 0.370 30 (63.8%) 36 (76.6%) 0.176
B PR 968 (32.1%) 11 (20.8%) 0.101 14 (29.8%) 8 (17.0%) 0.144
[ kg 156 (5.2%) 3 (5.7%) 0.754 4 (8.5%) 2 (4.3%) 0.399
7 Bl 187 (6.2%) 3 (5.7%) 1 3 (6.4%) 3 (6.4%) 1
RN 431 (14.3%) 10 (18.9%) 0.325 9 (19.1%) 9 (19.1%) 1
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W0 st 911 (30.2%) 14 (26.4%) 0.651 12 (25.5%) 12 (25.5%) 1
TR 5 739 (24.5%) 10 (18.9%) 0.421 8 (8.5%) 9 (19.1%) 0.789
TOAST /3% 0.597 0.700
LAA 1297 (43.0%) 26 (49.1%) 22 (46.8%) 22 (55.3%)
Cs 142 (4.7%) 3 (5.7%) 2 (4.3%) 2 (4.3%)
NIHSS #4> 2(0.4) 2(0,5) 0.760 2(0,4) 2 (0.5) 0.804
SAl 111 (3.7%) 1 (1.9%) 1 3 (6.4%) 1 (2.1%) 0.307
i ad 972 (32.2%) 14 (26.4%) 0.458 14 (29.8%) 12 (25.5%) 0.645
ES 38 (1.3%) 2 (3.8%) 0.151 3 (6.4%) 1(2.1%) 0.307
mﬁ%j e 11.80 11.38 0.273 11.60 11.38 0.967
(mmol/L) (10.01, 14.50) (9.40, 13.46) (9.80, 13.25) (9.40, 13.46)
DD (ng/ml) 290 (190, 410) 340 (170, 480) 0.090 280 (190.470) 340 (170, 480) 0.409
NLR 2.11(1.56,2.96)  2.31(1.78,2.84)  0.384  1.91(1.44,2.63) 2.31(1.78,2.34)  0.378
CRP (mg/L)  0.80(0.50,2.93)  2.10(0.50,5.75)  0.060  1.09 (0.50,6.69)  2.10(0.50,5.75)  0.917
Eiﬁlﬂg’ggﬁ 6.50 (5.45,7.81)  6.33(5.33,7.20)  0.583  5.89(4.75,7.37)  6.33(5.33,7.02)  0.346

FHUE: X TIESAR R, BIRFOR NP AEE], X T RARR, BHEERAON n(%). 465 LAA: KEIkEE

#; CS:

B3R SAl: FHAHGMEERY; DD: D-Z“Rk; ES: BRARMEMRMERIE.

3.3. EELESHT
3.3.1. PSM G AR S

VR MEREZERY, NLR: Hriki g5k g il ; CRP: C-IMNEE; NIHSS: 2 E E 7 AR 5T e 4

PSM J AT M 4L 55 0] HRZE 2 18] f B TR R 0 AT (L3 4) NIHSS $Hp BEFRI . N U A AR T

REGMALIE A GRS

Table 4. Univariate analysis of factors influencing post-stroke seizures after PSM

& 4. PSM R M E M A ERN RE RS

IR (n = 17) R (n = 77) P1{H

TR 61.00 (49.50, 71.00) 66.00 (56.50, 75.00) 0.176

51 0.420

E: 12 (70.6%) 45 (58.4%)

I 12 (70.6%) 52 (67.5%) 1.000

VIR 6 (35.3%) 9 (11.7%) 0.027"

5 i IRE 0 (0%) 5 (6.5%) 0.581
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i 2 (11.8%) 2 (2.6%) 0.148
W A 5 3 (17.6%) 19 (24.7%) 0.754
A s 2 (11.8%) 14 (18.2%) 0.728
TOAST 43 & 0.071

LAA 5 (29.2%) 42 (54.5%)

CsS 2 (11.8%) 2 (2.6%)

NIHSS ¥4 4.00 (0.50, 9.50) 2.00 (0.00, 4.00) 0.029"
T 4 (23.5%) 43 (55.8%) 0.030"
SAl 1 (5.9%) 0 (0%) 0.181
KIEsz R 7 (41.2%) 21 (27.3%) 0.259
ES 2 (11.8%) 2 (2.6%) 0.148
i[5 2 2 i 2 R (mmol/L) 11.40 (11.09, 15.10) 11.60 (9.40, 13.62) 0.343
DD (ng/ml) 340.00 (160.00, 470.00) 320.00 (170.00, 480.00) 0.976
NLR 2.18 (1.90, 3.19) 2.09 (1.64, 2.47) 0.269
CRP (mg/L) 0.58 (0.50, 4.56) 1.20 (0.50, 4.11) 0.628
12 v 2 (10%/L) 6.95 (6.23, 10.49) 6.33 (5.23, 7.02) 0.009"

#iE: "RKRP <005 THIRP<0.00l. LAA: KEIBKIE{LT; CS: JEMEARZER; NLR: A kigh iS5 i g
[h{l; CRP: C-xME; NIHSS: [ [E 7 TAM AR A hER; SAl: MY DD: D-—Kk; ES: &
R R AE

3.3.2. PSM FEEE SR
DU TS H B R A NN AR B, 5 PSE RAERI N R0 A it 24 TR R AT 2 R0
RILNIHSS PE4 2t 1N At 7T 28259 26 vb Je 5 1 o7 f& B8 IR R (L2 5).

Table 5. Multivariate analysis of factors influencing post-stroke seizures after PSM
7 5. PSM B % EAZ S

A (n = 17) 2 (n = 77) B1E FrifEiR OR (95%CI) P1{H
NIHSS 5> 4(0.5,9.5) 2(0,4) 0.150 0.061 1.161 (1.031~1.308)  0.013"
by T 4 (23.5%) 43 (55.8%) 1.413 0.616  4.110 (1.229~13.750)  0.022"

VLHC 5 (1 logistic [0 T s, RN AT 252545 PSE K AR B35 ARG . A VT SR tE SR I 1%
At PR I(7 R ) R AT A PSE 1R A2 XU (OR = 4.110, 95%Cl = 1.229~13.750, P = 0.022).

4. g
TR F I 25 B P T R —, 2 B R R AR B [24], RS BURE AT R
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[25]. B S At 2 b NFIBST BRI HED, PSE HIKAERE EIHEH . R0 PSE MfER 2 & AT
REBLHINS FRARAE S 0 dH . HESIBT FCRERE . SEBURSHERR ST BoA B2 53 s

4.1, ftbSTHZHAOERF PSE

H A LA 26 v S8 a7 DAL . AT 2R 2593097 32 [26] [27], FETT PSE KAET7 T Hit
SR 24500 () L P AT R AR AN HERE I = I [28] . [RIR I 24590 % 22 81 PR T RT A l PSE R T SR 2 — .

—IINAN T BT (L 22,849 ) UL A0 W[ 294 WL AR YT 55 2R N AV T 2R 25 ) 46 v i
AHEE, o AT T 2259 (1) B8 3 R Sk e AR IR0 1 JRURS: I 35 B IR (OR = 0.48, 95%Cl: 0.31~0.73, P < 0.001), 5
AH T4 A — B AW T I IO 2 S5 0 IR R 20 i, RILSPERA(7 R )R AT 2R 254 5 PSE
KA BRACAE o FESBIRAT FaE T M0 VP 2 DTS, 75 PR 2% 8 3 S A1 AR Rl 4518

BEAEWEFE 2B, Aty T 282459 mT Beid s ORI i B B [30]« J804% #4236 07 1) M B ME B PE[31] . W15
5 [32] LA A A 40 B 2 RE [33] S S B CR A VR o shAIE 3R, AT 225 m] ORAP B o #4870 4 52
R T NATTER MR, BT BN R AE[34]. MhAM s — T ST T BHT S R A% CD1d/INKT 4 i
/B PTE JECYI(UC)BEAY[35], R IIAIF 7 R Ath 7T BHBT CD1d/NKT ZH AR UC /) BSR4 A | Pk
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