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Abstract

Objective: To investigate the clinical outcomes of monotherapy with levetiracetam in patients with ep-
ilepsy and to systematically analyze the independent risk factors associated with treatment resistance,
thereby providing evidence-based medical grounds for the formulation of personalized clinical treat-
ment plans. Methods: A retrospective study was conducted to collect demographic, clinical and imaging
data from 614 patients diagnosed with epilepsy at the Outpatient Department of Neurology, The Affil-
iated Hospital of Qingdao University, between January 2022 and December 2024, who received le-
vetiracetam as monotherapy. The clinical outcomes and influencing factors were analyzed. Results:
This study included 614 patients newly diagnosed with focal epilepsy and receiving monotherapy with
levetiracetam. Among them, 358 patients (58.3%) were responsive to levetiracetam monotherapy,
whilst 256 patients (41.7%) were resistant. Univariate analysis revealed that a family history of epi-
lepsy, presumed etiology, age at onset, duration of illness, seizure frequency, co-existing intellectual
disability, co-existing psychiatric or psychological disorders, EEG findings, and cranial MRI findings
were significantly associated with resistance to monotherapy with levetiracetam (P < 0.05); gender
was not significantly associated with resistance (P > 0.05). Multivariate Logistic regression analysis re-
vealed that age at onset < 18 years, age at onset = 40 years, disease duration 2 5 years, structural etiol-
ogy, very frequent seizure frequency, co-existing intellectual disability, EEG showing epileptiform dis-
charges, and the presence of epileptogenic structural lesions on cranial MRI were independent risk
factors for resistance to monotherapy with levetiracetam. Conclusion: The overall response rate to le-
vetiracetam monotherapy in patients with epilepsy was 58.3%, with more than 40% of patients still
developing treatment resistance. A “U-shaped” distribution of age at onset (with increased risk of re-
sistance in patients aged <18 or 240 years), long duration of illness, structural etiology, extremely high
seizure frequency, co-existing intellectual disability, epileptiform discharges on EEG, and epileptogenic
structural lesions on cranial MRI are independent risk factors for resistance to monotherapy with le-
vetiracetam. Clinicians should use these risk factors to perform early risk stratification of patients and
develop individualized treatment strategies to improve treatment success rates.
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1. 5|8

T (Epilepsy) & — M S 2% 1 WL PERI A RGP, 2 BRE) 6500 5 N2 H52md, Catt 7t DA
YN AEERE SR KSR M 2 —[1]. 38 2021 F4=EkJ57 713H(Global Burden of Disease, GBD)
G RoR,  E 2 R G AR R 4 75 4 (Disability Adjusted Life Years, DALYs)RT+ KR —, M™E
SO R I AETE R 2]. PURN R AE 26 TT & B A B A AR R 6T B T PUER 254
MLHEFE TS RS M et 2 AR BT . /2 1751 (Levetiracetam, LEV)/E A — 5 24 ) 1% HUisi
21y, BASRMIEEEE 2A (SV2A)EE G RIEGURIRVE - KB LE], AR T4 259 BA 25K3)
DI, EAZEGR. AR EAEHDENS, CEONIEIRIGTTEIN I — & 242 —[3].
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ARG BT FURW], A2 R PUH 2G5 2 M Gt — 2R 2GAH L, 18 )R A0 ol R I AR 25 244,
EABA TR UG S5 IE R A SV2 AHSCIE AR 52 A S 2 LEV OMAE[S]. BEAh, X520/ L4
PHIH 2GR T TR fE R R, ANFEBTR AR AR —2. Bk, ACEErEEEIL 614 B2 4
P G AR D B — U 25 W6 T RO 8 B R BERE, e M U RCR KBS A R mE R, B4
DGR )AL TR TT R PR D SRR AR

2. EMEFE
2.1. ARMR

[BIBPEEE 2023 48 1 & 2024 48 12 3 TF 8RR EB a4 AR 122 I AT & IAARE R
WCWOlR & . VD 1A, RIRBEVIN (A 2025 47 12 H o DFF R HL I N 54k
PRUEXS R IE BT TN RAEAT BRI, WA IRE, K i 1E BE U7 G A B2 B FL 30 D R e A 0 )
U5 A R TS 85 09, JFRIVERAR . S8 BT S WF T P 7 R 25 30 PR K

2.2. ANFRERHRIRE

PANFRHE: 1) FF6 2017 G E bRPUE I 45 76 € X (International League Against Epilepsy, ILAE)H]
T2 WibRAE[6]: 2) ARERE TN E IS CHIVUIBAEAWIERIR YT 2540 3) FETTARHURIIN 2501677 77 S I )
6 NMHWTERANLL: 4) I LEV 253097 Biay7 R 1 4. HERRbadE: 1) SEZRIIR RN 2) Sk
FERVEROR AR AE: 3) AT EIHEAT IS RGN B IR RE IR 25); 4) TRIEIC A BB 2R ; .

23. MRA%E

REBH PWGIRBRHIEAT /8. 1) NEZ00Rk: R M. . KL 2) IGREHIE:
DR R GER AL o SEAPE . REN) S R R AESRAL . RO E I TR RERFEEIT 8] L VAT BT R AR5 B (472K
LIRS AT LIRAE 1B A2, <R3 ) bR, 3) S0 : B RRg BLEOR pii 2
BRI s o 4) AEDRT A AE A NZELINS i ri B 45 SO A BB AR e P O AR ) s NN MRT 215
ANTEAE RS0 1 25 A8 V3 A (R 5T S R AL . SRk R AN R IR AS) (7] R Rt i B
TR B L] WA M EUE 5008, EZ M. B—REEE R, SFMETn S, Ai&sES.
WRIK RS =4 I SRR L R B TRk R AE) (8]

TG RFEAR IR T U R 25 o V6T BURGE SOy AR A RGN B 2 QR vE BT 70T R
WETT 5 18 B TCATAT R AVEIR R AF BN RIAS T 12 AN, B0k 20838 167 A K e K AR IRIRE 1Y)
3 R A (UK N HE) « 16T 24 SO B CA2 T INGIT TR, B TOWIN K AR 7] R BRIA ) 12
AN H BUE B B F IR IT AT IO R AR IR 10 3 A5 I ) (LUK 3 8 HE) [9]

UGS JR PR bn LTS W 52 1 AN BN R AR 26 JRTT R AR 1) 97 A S EURTE T R
B BRI 252058 s 2) AR SBFERETT R RITCIE 52 250 A RSN T 5 2 B e 24 2 . AN R OB
T WA R R AR TESRAEHAT 0 4, ICKPTE BB 2167 A LA R M .

2.4. G FERE

KH SPSS 26.0 Gi it 2 A 0T i R BEAT G vt b o THEEE R DA A R, IR EEBCR:
H 215 2R ZE 2 H R ZJC Logistic [FIHAR, 1HEARHL(OR) &I 95%E & X [F(CI). P<0.05 K
R BRI ¥R L.
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3. 58
3.1. MR —ER

AW RILGIN 614 FE B, Fod Lotk 368 11(59.9%), 1% 246 191(40.1%), JHFE 0.1~32 4, F
(6.1 £ 5.4)5F ARIVETT 12 4 H 5 197 380 W B35 5 iR 7T U 2H 358 1911(58.3%) MY 244 256 161(41.7%) -
W 1.

3.2. ZZAIAE BRI E R B E RS

KR TR BoR, M5 SRV 2GR T 2 TE BB ARSI > 0.05); T 2k S
HENFR . SORERe . PR RAEBER . IR RERG . & IFRE RO BRFRRG . 0 B4 AR MRI 45
KRG CHVEIH 2GR T 21 8 AR (P < 0.05). AARERIE 1.

Table 1. Univariate analysis of drug resistance to levetiracetam monotherapy

= 1. AZRAIB AT AR B E RS

SN e SBIH(n = 614) HITHURA (M =358) TiHn=256) ;M P1E

Ve % 368 (59.9) 214 (58.2) 154 (41.8) 0002 0964
5 246 (40.1) 144 (58.5) 102 (41.5)
iR f 92 (15.0) 42 (45.7) 50 (54.3)

;ﬁ%@i I 522 (85.0) 316 (60.5) 206 (39.5) 7842 0.005
e 124 (20.2) 78 (62.9) 46 (37.1)

HED P ey il 286 (46.6) 134 (46.9) 152 (53.1) 26375 <0.001
AR 204 (33.2) 146 (71.6) 58 (28.4)
<18 ¥ 92 (15.0) 40 (43.5) 52 (56.5)

RIR0S 18~39 ¥ 308 (50.1) 214 (69.5) 94 (30.5) 24763  <0.001
>40 % 214 (34.9) 104 (48.6) 110 (51.4)
<1 4 182 (29.6) 128 (70.3) 54(29.7)

SR 1~5 4 238 (38.8) 142 (59.7) 96 (40.3) 42.157 <0.001
>5 4 194 (31.6) 88 (45.4) 106 (54.6)
AIE(<1 R/3 H) 168 (27.4) 132 (78.6) 36 (21.4)

RAESR A KA~ RB A) 276 (44.9) 164 (59.4) 112 (40.6) 53.284 <0.001
AR (=1 ]/ 170 (27.7) 62 (36.5) 108 (63.5)

%uigiaa f 116 (18.9) 44 (37.9) 72 (62.1) 28743 <0.001
= /IR 7 498 (81.1) 314 (63.1) 184 (36.9)

g#*ﬁﬁa@@ A 84 (13.7) 38 (45.2) 46 (54.8) ol 0007
s X 530 (86.3) 320 (60.4) 210 (39.6)
IEH 108 (17.6) 82 (75.9) 26 (24.1)

i Fi, el & SR s P e 196 (31.9) 128 (65.3) 68 (34.7) 31.562 <0.001
IR TS HE 310 (50.5) 148 (47.7) 162 (52.3)
) 1EH 294 (47.9) 204 (69.4) 90 (30.6)

Msfg o AR S 1k 128 (20.8) 76 (59.4) 52 (40.6) 38.427 <0.001
BUW PSSR TR A 192 (31.3) 78 (40.6) 114 (59.4)
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3.3. ZZAAE BRI ZE RS

BRI R TR P < 0.05 FIAS 40\ G Logistic [A1AAAY, DU 151 25 KA (0 = IRy HuK, 1=
M 24), HAR R 0% 2.

Table 2. Table of independent variable values

=2 ATEMES

A IR E
e 0=7%, 1= 4
HEM 55 5 L= RH, 2=, 3= g5ttt
R 1=18~39 %, 2=<I18 %, 3=>40 %
SRR 1=<14E, 2=1~54E, 3=>54
RAESA 1= A%, 2= %, 3= W%
IR IR 0=, 1=f
& FHHE L BT 0=, 1=f
i P P 4 1= IE%, 2= FEfERthsids, 3= WRFEca
LA MRI &5 51 1= 1E%, 2= d-FERtERH, 3= BURTESS IR

LN E Logistic FIEHT4E R BR, RFERL <18 5. RIHER >40 5. W2 > 5. gt
Bl RAEIARMINEE . A0 I RanT . i Fi P o S R T8 FE A% Sk I MIRT A7 B0R 118 45 A P9 28 7 3 B
Je ALY I G R T TN 25 (AL G R R R (P < 0.05).  FAREE R I 3,

Table 3. Multivariate Logistic regression analysis of drug resistance to levetiracetam monotherapy

3. ECHRIBREETHAMRZE R Logistic EYASH

SN BE SE Wald {8 P{H OR & 95% CI
SRR <18 % 0.987 0.256 14.872 <0.001 2.683 1.627~4.425
RIRFWR =40 % 0.764 0.189 16.325 <0.001 2.147 1.482~3.112
AR > 54 1.079 0.232 21.635 <0.001 2.941 1.867~4.632
SRR 0.883 0.235 14.127 <0.001 2418 1.523~3.842
RAEBEERATE 1.140 0.231 24.356 <0.001 3.126 1.987~4.915
& IR IR 0.822 0.236 12.143 <0.001 2275 1.432~3.614
10 R, PR A T 0.724 0.229 10.028 0.001 2.063 1.315~3.237
Skl MRI S307 14 25 # P  A8 0.783 0.233 11.276 0.001 2.189 1.386~3.457

3.4. REGRIEFRIHT

AWFFAINI 614 535, SEAT 146 51(23.8%) & 7217 IR BN RS, B ILIIAS ]S
NWERE(3S ], 6.2%) SkEB2 B, 52%). =126 l, 4.2%). EEFH 22 B, 3.6%) M E bR N (18
Bil, 2.9%), ZIFZERARGEM . A 256 Bl EERIT R, HA FYT A E S BUAIT RV &3 224 51
(87.5%), BHIA BN SEAEIT M B3 32 61(12.5%). BRSNS AT ) 3 5 7 KA ™ 5K
AT R (14 51, 43.8%). TEEREHES B, 25.0%) &% ™ k%26 B, 18.8%). {E 286 154k K1 A &
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W, TR 112 610(39.2%), SRMME R A B AR 88 51(30.8%), MNifIE 42 51(14.7%), Wikttt 44 %
(15.4%) 0 ASTF)ZE Ry i 2R TS BB 3 (A e 24 D 3E B 298 77 R L B 42 4.

Table 4. Subgroup analysis of patients with different types of structural lesions
= 4. FEIGHM R LR B ER LA S

PR BB R 254 Bk 2 Bk PHE PIELEL 2 fH PIPSELE P fE

WAL 112 53 (47.3) 59 (52.7) 8.742 0.033

88 28 (31.8) 60 (68.2) 4.592 (vs I S HELk) 0.032
Jakh i B R _—
R 3.876 (vs [T 0.049
5.924 (vs iRALAL) 0.015
42 20 (47.6) 22 (52.4) 0.001 (vs ¥ S fi1k) 0.974
i Je 98 ,

0.215 (vs Mk ibiL) 0.643
[iLE /G SR 44 23 (52.3) 21 (47.7) 0.312 (vs ¥ i {L) 0.576

WA M85 RRIR, AR R B W L VE ISR 29R )77 PR B E R (R 2 =
8.742, P=0.033). H 1, JEkhER ik B A R EH N 2455 5 m1(68.2%), 3 i T i1k 28 5 (52.7%,
72=4.592,P=0.032). i il J3 H 5 (52.4%, x> =3.876, P = 0.049) F i #54k k£ 2 (47.7%, > = 5.924, P =0.015);
TS R i R A i A e b A 5 2 T D i 2 26 0 6 3 22 (3 P> 0.05)

4. g

KWL R oR, 614 1852 /e LA VE 3 B 2967 BV B3 P, 16T 124 H S R 208 N 58.3%,
M 256 41.7%. 1X—485 R I LR PG B 25367 (15 o H LU I PR 2%, T Sk T4 A
B B . /2 RV I 2 BT LB BT IPURIR T 3L, B H AR R VLA ¢ SHE S
o 245 2 B P A . 15 - Z3E T BR(GABA) RERN 2 %308 Bk A 28 R R RE A 2 AL 38 R A/ E R I
Jr CHIVEIH L@ S R AP E 1 2A (SV2A)ESEM 4SS G, T RAMSEE IR, AT HIEI #2270
(5 RO [10]. MhAh, A2 4 paid BoA 294030 e i . DUIRGEMIFI R . A S & AR,
TS SAEH . YA EAER AR 11], BTS2 ELr, RS, X2 T R i) o 22 5 A
2o RBLE RN RN, o Chr v PE AR SZ R, A R RMR RN 23.8%, HAKZH R+
JEARNR RN, RIAS RSB SFEIRTT R ELBICA 12.5%, #F—BAESE 1A L5 FEH B A R 2 4t
AT 524

At FEE RN, TEXTUS RERE RS, RIEER S LR 2R 7 25 S R “U
BL” SMARRHE, BI<18 5[5 /D AERI>40 2 - 2 47 s B 24 A 350 35 i T 18~39 % B H AR d
o, KRR <18 2 &7 LA P IH L2530 97 N 24 () B i e [ [ 3R 2 —(OR = 2.683,95% CI: 1.627~4.425,
P < 0.001). [EAMIFF SRS RN FER S 2R R OC[12], XA RES L3 S /D 4 R0 1
iR B3 H 3 A R 3R AR Sl R S 44 A P S 1) LA 6 o A O, B8 ) L 2R L Lennox-Gastaut 255 1iF %5,
TX A (R A 5 e 2R T ON ZE[13]. A, LEE AN bR R B MR SE R, 2 WTE N PN ) 4
AR AR 5 A, AT GEREMYA T RO [ 14]. A B 2 R HUmun 259 I A BT 7 i i, 697 R
HEARFERAR LR EER, S&RELZWMELE. EHMERIE. HITER. MAR FIEESEEN[15].
XG5 5 A SN R B SR R AT Bt 5 ) LB 3915 1 B R IR M i . AR B R IR A IR R — AL
DL, AL S5 SR N 58 36 Wt 70 i DARZ IE
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[, AR R IR IR RS > 40 2 11 B35 i 25 ARG 1 52 35 T+ =1 (OR = 2.147, 95% CI: 1.482~3.112,
P <0.001), 5ESMTHBEFIERM “ AR 45 R PE AR IR AT M0 R I 2 SEAE I I 25 v 5 4
PAERE” (ME5 0 —F[16]. XATAES 40 & DL b rh 2 B3 -5 IR0 ML A o iR A7 P93 A2 (T o] 7% 9K g 2R
Wi~ MBI S AR R VR A OC . thah, 2R E NS ThREBWiaR, 24YMREe I NI, S
WAV RIS, sEMEIT R MIE, X ] Be /iR 3 BUR T BUR PRI ERE[17].

UbAh, Wi > 5 R E L LR PEIH B2 IRIT I 245 1 RS2 R < 1 AR IR 2.941 £5(OR = 2.941,
95% CI: 1.867~4.632, P <0.001). REACAFFLRI, ki, JUHAERE S, KIIRERRIE, A58
Tk 28 TG A RN O fish B Y TR BB E ) IR NS, BE N2 IE AR 18]. [FIRT, MR KA ERE 2
R, X 5K ) P22 28 AR 6 (9 28 SUIN 24 /i FE AR DR [19], IX S5 AR F 45 SAH — B

AW R IR, S R 2 Ao 2R 75 3 B 296 97 i 24 1)L fE R R 2 (OR = 2.418, 95% CL:
1.523~3.842,P<0.001). #E— MWLM IR, AR SEHITER MR 5 (0 70 £ 3 VU7 3P 1R B3 22
S, Hodr R R B B AN R T 25 R B (68.2%), B T A BT SRR A SRR (B P <
0.05). XW[ReS RAME LR A RIRER A K. R ERREARE—MERRERE, ik
A TCRAL R AE MRS A4 R i b4, HEUWIEAAEE T N2 I ARG, 29900 LA 58 24
FRFI[7]. /2 Lhr PEH SR REAEHNHI #2270 00 S 8 O, (EXE DAYV BRBUR KA B, 0T 25 1
I DR RPN B, R AR ZG IR TT I SCR AR A IR . AHECZ R, 05 DRI AN B (00 A5 5 30 5 AL B PR
giRrES R, IR RETRE S A e R A%, WA LT R YT RS EF[20].

AWFFILRIN, RAESTRAN L B LA VG H B 25787 25 (1) R & RAE A A - 1) 3.126 %
(OR=3.126,95% CI: 1.987~4.915,P < 0.001), X—25 R 5500 57T —F[18]. ¥0IT AT RAEIER mde s B
(R 0 17 BE e B, A Ju N A PR B vy, S B O S A, DR B o L — 2 A 21
Ubah, S RNER G M — P INEWE uhifi, TEECEIEIGHE, SIEsT M E22].

[FRE, & IR JIBENG 2 70 20 P03 2538 97 T 24 1) 57 fE B IR 35 (OR = 2.275, 95% CI: 1.432~3.614,
P <0.001). CAWIFRE, B JIREAT RN B AR B, O A B0 B A B
Hl R, RTREE S 22 AN DX e B TR, R ) RG24 D A V8 T ) A S RO [R5+ 23], aX 4
WE AR —3.

g5 FRTIR, AWK S B XAE T, IR AR L Z R0V H B 253 T I0N BE , NAS
NEELRERNE, SEHERATREHRNG S E. N TAEZAERE RN E R EE, WRFER <
18 5 E>40 & | G5 R 1HIR R  RAESAR AN | & FE R ) EhG S it MR A7 AL B0 1t 25 K PR A2 1) 8
NIRRT SRS WARIRIT 3~6 R RKAEVIARAS 21 %=, N WA IGIT 7%, nigns
Wi B AU 25 B EE B AR YT o 0TSk MRT 57 B R S0 P 45 A4 TR0 48 () 25 ) v vk
W B3, BUS BT ARATL, fFE&FARIBAEE R AT FARGYT, DARERIT R, ek 8
TG

A FAFAELL R RBRE: 2B—, AT ARG RIBERT T, AR P S SR . 7EIE R
BT, ARBEVE NS 2T O, WA EHEEEREERNERE, GRS
B LA S, X ] B 3 BRI I R 24 2 T E AR B SRS, WA R AN 2 B — E R
e 7EA5 BRI, HoBE PRI FAE TR, IR I T A RSB VE ANl AR AR AT 1A
W W] REAEAE SRR BN HERA, X AT RESZ IR I AL 45 S HERA I . S5 =, [mIBIR BIF 7 Jo v 4z il Bl A1 mT TR
R ER . ABFFERIN T NERE. IRRRHE. LR AR B a5 RS2 AR, A L
HBEFE RN, WA ZHVEHM 2GR E . BERRIT IR BER 2 A, X R GExt
JE R PUIH T ROR R 52 1 e A E B, R IE X SR AR R R TR S E A R R E . B, [
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PRPEWT FC T H e R K 2R o AW U R IR SERG A 3R 5 e SR P 3R 25 1 2 M AF AR STt 27 Rk, TEdk
e L AIROG AR . Billn, JRREK S 291 Z K5I, R BER DR K S BUR 251, thw] e A& RN
M FBURTRIER, & Z AR Rk R EATHE T STt — P IAIE . BB 0, ASHE ORI AT X A,
ToVE e AR VEIH 5 HAh — S HURUE 259 9T RO 32 PR 22 7, B JEiR A 8 22 S TY AR AN [F) A e
I PRI

KRBT FEZ Hple s RFEA . AUREVERASIETT, LB AR A ACRYE A B 1 B 5 AT B2 PAT XS
MR, HORUE ZHnvbiE 5 AR P, B =R H A — %hﬁf%%%ﬁﬂﬁm VeZ s JRxt B

AT 3~5 SRR AN (A (U RE VT, I /e L4 PU3H R RORNTR 32 1, Ol R G T R SRS e
R & 2 SCVE, TR TAT X IR (] 51— M — 2254, il tn 8L %@%ﬁ?*—%)ﬁﬁ%ﬁ%
{1 ELEHIE T -
A B

TR T & K MY BRI R FUAC B R Wi A%, IF AR B D7 1075 ARG R B R 1 1
SRR R
SE
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