S LRI A PR A R 2 g

ANE#EL, 2 BV R E RLEREDLIFE(LALERAFAFR, BERE  050017;2. 9 k4
ARERGFHTLELERAFELLRE, AZXE 0500513 ARG AREREZECLEN A, F X
£ 050051)

hESESE R969.1 XEkIRERRS A XEHS  1001-0408(2025)05-0594-06

DOI 10.6039/j.issn.1001-0408.2025.05.16

W E BN 3 PR PEHM(PSE) 4 A T (Lev) AR 2 4R | 4 Lev /£ PSE & % P AMKALIS 77 7 % 04 4
TRBEAE , FiEk B EF S MANIREN PSE & & 69 0 25 3R 516 R1597 13 8  ARFERUMLE R 2 81 2 Wt ] - A 48R 20 5
ThiEL, A TARLALAAACYE , ROR AF KA IR A ROR sk M BRI 2 B SRR il s AR AR B Ae B R TT R A SRR, IF R B GE 4
HAEHATINRIGIE . R I D) 704 PSE B340 75 A5 25 )R B 4095, 3L W 5545) B4 49 60 A fn 25 0K B WA T TR 15
6] 04 15 AN e 25 R JE JHB R T ORI IE . RABEA F R R ey BRI AMA H 298 L 46 S K askieid & S RLHiE AR
F PR ER KT 5T Lev 69 i IR F 3 A 2 5% 00 (P<0.01) ; BAAAE AR I | A 28 ik RSP 3R 368 25 R 39 4R 7 P A AL 7 Tom) e 48 R4F
it HFaL AN FIRETERE A ERABRKF A Y AP EPSEEE Lev iFh R LM ERREF, 16 REFN B ZE
%‘ﬁﬁ‘%%éﬁ‘;ﬁﬁ&}ﬁ\iijﬂ%iﬁ'm B BB AN TS ABRIR 2 3 F AR 28 RO IRAE AL R =,
KB £ T AP UG R B B B AMRL R 2 AR &

Study on population pharmacokinetics of levetiracetam in post-stroke epilepsy patients

LIU Chenxi"*, WU Yin"?*,JIA Caiyun®, CUI Sai’, WU Huizhen’, WANG Suxing®(1. College of Pharmacy, Hebei
Medical University, Shijiazhuang 050017, China; 2. Dept. of Pharmacy/Hebei Key Laboratory of Clinical
Pharmacy, Hebei General Hospital, Shijiazhuang 050051, China; 3. Dept. Two of Senile Cardiovascular
Disease, Hebei General Hospital, Shijiazhuang 050051, China)

ABSTRACT OBJECTIVE To establish population pharmacokinetic model of levetiracetam (Lev) for Chinese patients with post-
stroke epilepsy (PSE) , and provide reference for formulating individualized dosing regimens for Lev therapy in this specific
population. METHODS Blood concentration data and clinical diagnosis and treatment information of PSE patients meeting the
inclusion criteria were retrospectively collected and divided into model group and validation group at an 8:2 ratio using a random
number method. Based on the model group data, a population pharmacokinetic model was developed using nonlinear mixed-effects
modeling. Internal evaluation was performed through goodness-of-fit tests and bootstrap analysis, while external validation was
conducted using the validation group data. RESULTS A total of 75 blood concentration measurements from 70 PSE patients were
collected, with 60 measurements from 55 patients used for model development and 15 measurements from 15 patients reserved for
external validation. The final model estimated a population typical value of clearance at 2.98 L/h. Estimated glomerular filtration
rate, daily dose, and homocysteine level significantly influenced clearance of Lev (P<<0.01). The model demonstrated satisfactory
predictive performance, as evidenced by goodness-of-fit tests, bootstrap analysis, and external validation results. CONCLUSIONS
Daily dose, estimated glomerular filtration rate, and homocysteine level are identified as significant covariates influencing Lev
clearance in Chinese PSE patients. When making clinical decisions, comprehensive consideration should be given to the patient’s

treatment response, physiological and pathological conditions, and the occurrence of adverse reactions, etc. The dosage of
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AT AR IR H (No.g2202401 3) pharmacokinetic model.
* E—EE WL WAL BEIE I R 25 4% . E-mail: KEYWORDS levetiracetam; post-stroke epilepsy; population
zaiyuzhoude@163.com pharmacokinetics; individualized medication; clearance

# BISIEE B LAEZ900, BT 00, e TS8-I IR 2y

¢, E-mail: wuyin82@163.com

- 594+ China Pharmacy 2025 Vol. 36 No. 5 PEZG 202545 36 4555 5 1)



AEREFARH A W A PRSI 1911 2947 80 T3 491,
Hrr 24 67% 55 M4 oA 58 k78 e I Ak A 1Y) i
I PRI i A< S 5 (post-stroke epilepsy , PSE) ]
JnER G 2H SR, ™ R e i A U 3 R A B
o, EHET, BRI AT A A (8 B0 254
J& PSE fie 3 AR T-B . 78 SHi7EH (Teveti-
racetam, Lev ) J& 5% Q) ST 2, )z N T4
RYRPIRTGS T, HAS RO & A= 54K, S HTEE2y sibi i
/INKR 245 ) 22 18 T B e AR ELARE O 1l B TS e 5 e
PSE W E EIRIT 25 2 —" Lev ML 245 B 53 (L HE:
fen ML 25V 5 ) AT RE R BUME B Sk AT M R R SRR X
INF AV L 245 e DO AT e i & A KU ™. PSE i
AT AR AR R R T B 2R B SR, A

S AR RS o SR, H TERXT PSE BEARAY Lev I
IRWFFASAFAE B 25 10— 7T, T B2 e L
MR [e0) T, ke = LS 5 1) R A e PRAE 5 5080, il
T L2459 P 247 30 B s 1 e BAS R ) =2 ] 1Y) 52
FRFRMATE R W] I — 7, ) T A Lev A
24 12# (population pharmacokinetics, PPK) i 57 , {H jxX &
WFFE F 2 AR e AR A T ABE Can ) L#RE(A)"™ ', PSE A&
H AR FH Lev 19 PP SR 1 A WLARGE , 113X — AHFY
FRRE CHn B LA 2% 6 T 2 24 ) 3R I IEAY
SEMELL EEAMEE . T Lev 75 PSE H & HH Il 25 Bl
fiE, &5 FRAE FHHUIGR 259 10 DG B A0 B, o2 A i
R R 1) HE B it . AR 5T R A T 2454 W D A A
#2157 Lev 7€ PSE 8 # (1) PPK A5 A | 4858 5% I Lev £
PSE B E RN 2532 240 AR B BRI 2R, DIl PSE
BEMAIETT T R HIT IS
1 #EBEFRZE
1.1 AR ERAMHRE

[l PR W B 2022 4F 1 H 28 2024 4F 5 H T b A
FREEBE 2 I 4252 Lev Il 259 B W5l 1) PSE A1 B /8 5 15
Ho AR CE A0 N REE B2 O s Hi it (it
5:2024LW016)

AT I ARRAER (1) 55 [ BRBTmii e W 4
B IZ WA E™ , 28 H 1] S TSI 2 4
A (CT) B s LR 12 W SR 25 5 IR 5 (2) &
Sk CT sl g He A A 612 I A v s (3) A Be 19
4552 1 Lev 254 B2 WE DU, 2545 8. AR BERE 52 %
(4) B2 Lev iS50 1R LA L, SR i EHAFS S i 245 v
J& 5 (5) WIFFE SIIR) A2 32 5 A M1 DR 55 I 25 52 00l 24 90 T o
HIARYT

TEZEG; 2025455 36 44 5 1]

BT B HEBRARE R« (D AEAEBR A A rh Ah 5 | A 0
SR TR DR 3R, A P N g A Il 48 4% i AR AR B
KR AMI A 5 (2) B g B 5 (3) ™ L M D fE
S A HAL R G MR 1 B

A3 J MR B AT S0 R 7y D B 2 5 k2
R SPSS B4z il — 2 BERILEL , B MBEHLEON 1L 14~
TR G, K A WF SR AR BEHLEO RS 1l 80%
REAILESON I ) £ 5 AR | J5 209 R A B0 E2H . A
RIZH TR sy, 35k 2 FH TITA IR Az fh g
L2 HRE

AR R E LT 50k (D A GEtE R,
FLFEAFWS V] AR ; (2) A ALFEAR , 45 Lev 2R |
il 5B /N BR E 1 ¥ (estimated glomerular filtration rate,
eGFR) | 2 JIH [# i (total cholesterol, TC) | [] 71 >} it & iR
(homocysteine, Hey) ; (3) IIfi AR P4 25 5, B 26 [ [ 57, T
A W 5% B A 18 3% (National Institute of Health stroke
scale, NIHSS) ¥-77 5 (4) 45 2515 B, , Bl & H 45 2557 i L 453
2N [E] SR Il A ]
1.3 PPKREIHE T
131 LAY Yy

A 5% R Phoenix NLME 27 , #IHAE L IR A&
RUOSEAT B2 Wh 9T . MR IR SR T RO, i
BAY AR UE 25 3 2= S8 R EE (A D) s MR AR 7
KA (8K 2) o

P[:PXexp(nl) ...................................... (=)

Ci=CX (14g) coereerreasseunrenniiuniiuniinniiine (nN=2)

A, PO ZIAE 2 =S P PPK
SRAYE s MR S 776 (0, 0°) IV IEZS 731 5
C VR BE M EEAH s C BRI TN ; & R MARNAE 5, 4F
4 (0,0 WIES i

FH T A AR 3] A8 3 WSORH il 2459 FE AR R, R SCRexsf
22 W53 47 25 B (apparent volume of distribution, Vo) #E47
R AR S BORDE IR R $E C 3 1Y A B B Bl Y
PPK ISR B VAR [ & S EUH A TR ALE 5.
1.3.2  PPRBIAIPIAS i (i ik

I, FH TN A 228 e GFR S5 PR 1 i A Al 80
DA% %% H b5 e EUH (objective function value, OFV) [ 45
BB, AOFV>3.84(x' /3 ii ,df=1, P<<0.05) By Pp 72
O B TR AY v s SR 1] J S0 B3k 12 MW 3% G 8 35 52 vl 14 55
I 3R K AOFV >6.63 (x 704, df=1, P<<0.01) Ay A2 i
TR EATERIA 15 B R AR

China Pharmacy 2025 Vol. 36 No. 5 + 595 -



L4 PPKEZEIMIGIE
141 AFREIE

R PG D0 ARG 36 0 1 238 0 0 e BB A TV TARY
Horr, [ 253 T A5 2] 2 500 AL ERT 95% 15 X )
(confidence interval, C1) , T2 4 2.5%CI1~97.5%C1
7 45 b S R A Ak A 2 B, A DUl RN
fiir.
1.4.2  HMREHIE

SR UL DI P G S R 000 15 2 A Xof A5 A8 3 4 ™
F& B PEAG 5 50 E . R e AT ) PPK S50 B 50 UE
HERH RS AWRE I S E b AR, @it
BRI A R 22 (mean relative error, MRE ) P-4
26 %5} 15 7 (mean absolute error, MAE) | ¥ 77 1% 2 (mean
square error, MSE) A #4 J5 #l i 2% (root mean square

error, RMSE ) RAFA B A BWACR", T AT
MRE——E LTI B — R ) AR --oeveeeve
................................................................... (AN 3)
MAE=-- z (TS — SUEELE]) +oveveeeee (A1)
MSE=- 2 (PR — WREZAE )7 veeeeeens (AR 5)
RMSEz[—z,”l(?ﬁ{ﬁ"ﬁ WEE(H)?]* - (A5%6)

15 BE/RENSELEE

AHIFE T B 2 7 1Y PPRORE AR | S BUASE 80 ) A
PRI, TH5 95%C1 5 FoAf: h PSE REMR BORR S AT Mk JEE
Sl AT AR T AR AR TR
wEGR T ARSI IR, R H R T RS IRIES 5
PR RTAT SR
2 H#R
2.1 ZEHER

ABFFEIEGA 70 B 3 1Y 75 D FR A A TR B W I A
Wi, BEAEIR R 60~88 %, 45 2557 500~3 000 mg/d,
HRAE 11700 T 7 0 JR o 4 R 8 2 1Y L (B BEAIL R 43y
TSI 20 R G TR, e rh 55 491 £ 35 119 60 4 1 24 R B £ i
FHT PPK S ARG 4, 15 51 £8 35 1Y 15 1 1 24 e i 25040 ]
THMREE , BAREHE SE B R 1, BIRI RS Lev
1ML 24 e i A A [ B[R 2% &5 (dependent variable, DV )]
AR R 24 J st 18] (time after dose, TAD) A RIS I LI 1,
P T 1 AT, R A3 i 2459k B2 s AR R AR 10~ 12 h B I 1]
U E N 5 HOS A A B B v, AU 31 T Gl i) g 1 S
WA, 2 RS A VR B AR IR A R B N B R e R

+ 596 - China Pharmacy 2025 Vol. 36 No. 5

Rl LevZREHERER

s FRIA (n=60) Bit(n=15)
BEER o)y 705317.68 67.60£3.50
AR B 37 1055
BEEE G s)kg 682511248 66.58+7.06
HHAKRE (L s) [mg/(kgd)] 16921040 1574643
2P (v +5)/(pg/mL) 1253867 12174627
¢GFR (¥ £5)/(mL/min) 86.59420.4 85.11£297
Hey(x+5)/(mmol/L) 15.39£940 18414874
TC(r £5)/(mmollL) 369£1.10 3681065
NIHSS T4 (x +5)/4 §60+7.71 10224716
a: FH RN BT M 259k B s gei T, A R —
HEE I
40 =
30 = [ ]
g o o * L4
;i“ 20 o. .
: 10 1 ‘z # : . ‘e
8§% ¢
..).. .
0 -_$ T T 1
10 12 14 16 18

TAD/h

1 LevIIZ5iRE(DV)S TAD It S E

2.2 PPKAEEVHIET

AHIFSE S B SCHR[9— 1 1], K5 LR () Vo35 hy i
{837 L, IR AR TR A 55 3 0 S o 2% (08 4 7 40
A 1525 5% (apparent clearance , CL ) B {4 LY
{4 2.91 L/h, 8T 2 7 i SRS AL R CL(L/M) =2.91 X
exp(ne) ; Va(L) =37(Fixed) ., #HR“1.3.1750 F )7k, B
25 DA RIS N LR AR v 25 AR H AR R AR AR Ak, B

PRI e R WL 2,

Fx2 hELETHELE
WA gt A F(AOFV) Il B (AOFV)
m“owfa 346,63 32678
CLAFi —1.08 -
CLkE —028 -
CL-EHAHHE —406° 904"
CL-TC —0.02 -
CL-¢GFR —548 1393
CL-Hey =977 977
CL-NIHSS —001 -

a: P<<0.05;b: P<<0.01; — : Z B8 &2 75 [0 i 40 A 3 #2 v iy P>
0.05, BCARMEA MG SIBR

A B 45 A 7R, eGFR B H 45 2557 £ Al
Hey Xf CLABAT 35 5200 5 K i 12 1 A pIp S e A AR,
K HAEL IR AR % RIS 5 15 2] PSE 3K Lev
) CLBFIARBLR(E A 2.98 L/h,

fe AR R e 3 ik U8 CL (L/h) =2.98X

DOS ... 308 3¢ eGFR |, 296 v HCy 0213
X
(53g) X Gorar) X () Xexp (na) s

(L)=37(Fixed), Iz, DOS ME:H 45245,

thEZG B 2025 4E45 36 545 5 1



2.3 PPKHEZVIGIE
2.3.1  NHREIIE

221 Lev FERMAR T 55 S 2RI (R4 DL B 1A 3 I
(5] 25 FERI R 5 e 2B R A5 U0 B LA 25 SR TE L3R
3o FHIE 2 AT, 5 LRI RIAR L , S 2RI S A XA
PR TR AE (individual predicted value, IPRED) %) 5 1 €]
OISR BEAAR T {H (predicted concentration, PRED )
HYEL R BB A A 4 5], H R 2% 4 (y=x) ,
U U B A n B M R A SR i A rh g, [RIIE, R
2B IR 22 (conditional weighted residual error,
CWRES)IMESHZ L (y=0) N4 5] 7 A1, AHEL T 36k
BT R PR AR AL B el 55 , AR h VA 7 + 2 2, iX
PR B 2SR OE HLPO P B8 R 4T, [R) B AR 4 T Al A
U T B LA RO TE B AT 58 . H bR R4k
(objective function, OBJ) . 7% ith {5 & &t #fE M| (Akaike
information criterion, AIC) | DI -7 {5 B ¥ )| (Bayesian
information criterion, BIC ) J& 2% £ AU M e 1) B B8 4R
A 3B AT T B LAY 1) 45 TS BUE /N T LR
R, R ORI AR P SN M R T IR Y, L R
L=

ARG LI FR 4, R AV, H 2L X 45 100 24
B2 SR A A 5 fo 2SR T AR X 22 271N
F6%.
2.3.2  HMWEIIE

K UE4] DV 5 i A5 A IPRED . PRED ) {5 L
3o Fh AL 3 AT, 36 E 20 Sk i -5 A5 R A A T ik
JE REATEI AR B DU 9 R 539114 0.998 9 #10.820 2,
AR SRR BE R 7 5 R0 50 1.018 0F110.927 5, 1
FUTE X A1 2 BN B o A ELAE v, 150 B ASE 280 00 o6 ff
PELT S

T AR FILRE 57 1) MRE . MAE ,MSE . RMSE
THELE R ILFR 5, HIFR 5 A, S 2508 (14 46 T 1ol 152
ZERE/ N T IR, H MRE<<15% ,MAE .RMSE
/NTF 3 pg/mL, 190 BH S5 2SR X I ESCHE ) T v A
e, HAL TR,
24 BEBRESELE

H L o Bl vl 45 PSE BEK Lev B S A MR IE HY
959%C1 % 5~28 pg/mL.
3 itig

AT R FH— G SR I B3 1) B B RS R Ny T
[El PSE 874 Lev [ PPK BT | 41548 T % BE R W] BER
Ml Lev 25812247 2, AN 1 220 AR (AR AR ER) |
eGFR Hey . TC 45, #12L4#iA T 1 [E PSE S EHEAH Lev

TEZEG; 2025455 36 44 5 1]

309, 30
1 y=2 ) ° y=2
1.8 1.8 .
»n 0.6 5 ° »n 0.6 $"oe —
E ° o)——\ y=0 E /\u:}{ ° y=0
° S goo\_/b_‘——
C—06 oco— \o ° S —06 / ]
] Py 56 8 .
1 ° 7 °
~18] R —1s Y y==2
—3.0—T— T ‘ —3.0 T
0 10 20 30 9 11 13 15 17
PRED TAD
309 . 309
o
24 24+
b & 1 &
?
181 go 18 s °
> 2 > ]
N N I
1224 Jo” 12 i
o
o
& 8°/q
6 & 6] 3
o Sood .
0 T T T \ 0 T \ |
0 10 20 30 40 0 10 20 30
IPRED PRED
AL FERIER
9 a 7 b
y=2 y=2
2= 2
iy — 3
%) o .,“r‘ﬁ—\ T %) po o
o & »=0 &) »=0
= 0 'S 4 0 "] S
= ) o = o o
O (e . O &
_ 8
o =—2 =2
—9 y —9 = y
—4 T T T T —4 T T T 1
5 10 15 20 25 30 9 11 13 15 17
PRED TAD
30 . 30 d
°
24— 244
r ®
[ o
18 184 000
> & > cn:
A A 9% o
12 12 g
61 61 Fee
O%D
ot —T— § —_——
0 10 20 30 40 50 0 6 12 18 24 30
IPRED PRED

B. A f5iA
a:CWRES vs. PRED;b: CWRES vs. TAD;c: DV vs. IPRED;d:DV
vs. PRED;a b LR N Ja 3 A IR 2%, i 4 A BLA 2k s e d &I
ALNSHLE(y=x),

E2 EmEBSRERANNIEHER
x3 EMRAESRLRINUPSHELRER

2 ALY AR
0Bl 36 34
AlC 3 346

BIC 358 358
W25l S 40 BRI R B H 45 2550 i . eGFR il
Hey Jy 52 i o [E PSE f & Lev 18 % R A8 fb 1) 5 2 Py

<L
AR,

Lev T2 25 i EHR (£ 66% (19 259 LA SRS i
JEHE) , P Lev B BR 5 1B DHRENS DL DIAH G .
AW R I DI REFE BT AT Lev T BRFA B E 0 , 4

China Pharmacy 2025 Vol. 36 No. 5 + 597 -



R4 REBRBNMBEEEEERIER

o S ARG
i 1 RARRAEE i sl TR %
fCLI(L) 298 292 2.59~338 20
oL 3 - - -

0% HA2 R mg (kg+d)] 0308 0292 0.113~0497 53
(eGFR/(mL/min) 0,29 0311 0.151~1.173 50
Hey/(mmol/L) 0213 0.226 0.111~0.428 59

0 [ 5 B 2, BV P g LR 5 — - VR 1818 S, ek
17 A2 BN R AT

30 30

Y=1.018 0X—0.052 1 Y=0.927 5X+0.479 3

R*=0.998 9 R*=0.820 2
20 20
> >
a a
10 10
0T T T 1 0-T T T 1
0 10 20 30 0 10 20 30

IPRED PRED
A. DV vs. IPRED B.DV vs. PRED

E3 IRIFZHE DV 55&4&4EE IPRED . PRED HI8 &
x5 EMERIELEANTIRELER

Bk JRhgR RAWRR
MRE/% 16,10 1340
MAE/(pgimL) 326 224
MSE/(ugiimL?) 1530 746
RMSE/(ug/nL) 391 bR

] i 0 AR ) 5 B, Fe 268 e GFR G AR, REARIZE
JBR,eGFR 5 CL R IEMI X, eGFR /1N, Lev HUTEBR R
ARG, DR, AR SR 45 RSP PSE 85 T DI Re G HUAE
IR EE Lev 25 255 5 (AR A , AR B DI RE T IR B CL
RAEARR, 175 Lev I 25V BEXG w5y, NG I &2 A= B SO0 ()
RS o ASEIFFE 99 A PSE HUE 1 R AR, I i
A A T e 3R ) AU 358 8, BRI I PR B 7 DG 3 e GFR
X NHE Lev BRI , ST IRAE 2550 i, DLk
I 24 VR 32 3 e B A OGS RO . DAAEARIE BN Lev
PPK #F 5% i CL Y5 Bl Ay 2.10~4.33 L/h™ ™, H LA 11 ARzl
RIFTE R F . ARBFTTANA R PSE R Lev 1 43571,
T ARG CL AR AR LTS oy 2.98 L/h, 5 LAFE SRR
B B R — B, X AT RS R A R
BT RGN, 5 Lev A S AWM FHEE B 47 G (B
FIFHEE >95%) .

PATERFFE iR IE Hey 7K F- T v] fig /& PSE i — i
SEfER R, Hey VR 262 B2 , I3 hinph 2850
XA G A ) SRR AR A 3 e R | i E AR A
LY 2 1)y A L AN = W& B DIvE: 9 S
A5 PpAE 1 i e 45 AR, Hoy 7KV 2 B R 52 W Lev
E B BIN R 22—, PSE BN Lev i K [ Hey
KT e i T, T B DN L S 2 v R AT, LA IR
B RIT AL X R R TAE 7R 5 PSE [B & 259
F LR, 5 8 OCH Hey ZKF- 9284k, HOR{ AT/ PSE

598 - China Pharmacy 2025 Vol. 36 No. 5

R 37 A R TR B R RO HEARR , 30 v T 2 IR Lev 1 BR
R[] S 1249 B, 50 A ) e 8 LA S92 R
Lev 4 P ROT I HAN LR

Lev 41 243 2 22 3 [ DR R 5 3% L J8aE A 2

FEAE AN RERSE BN [ T AT BT 22 5 0 ARRE I P 200

M2 B 5 25 WPRE O 7 D 2R RRA ST 25 W) W D AL

PR, Lev MK RIS H ML H N 10~40 pg/mL, 5

5 & KT 100 pg/mL AHIZ S %56 D F AR IR T4

SEREA I RAIT ST, o 3RS AW B 7 3 55

AREARRE I A B E GO, ABEIT 1 60~88

% PSE 3 1E 500~3 000 mg/d 25 2471 5 B i 19 1l 24

WEE T REAR TR0 (B PE B 95%C1, HEFF AR AR U B2

ol 5~28 pg/mL. HHT, KT Lev Rk AHERY PPK fF

FLRD, Z AR T LERER" M EH XS PSE (34 19 PPK

W T2 H o AWFSEIE T 90 A PSE 4 I 259k [ 2

O RIZTT AR B, 57 H Lev (19 PPKASERY | HI 24 57) 1

{1 FBLER 75 I YA YT PSE A8 IRV 07 58, WA et

[l PSE JH MM T I RIG IS TR . A Rk

SR AR SR FR T _E AR i 45 1 225 TR S L T 25

B BB BIRYT SN AR B AR 0 MO RSO & A

T OLAE , LA PPK 25 3R O MO 8 8 20 250 o 22 4 A3

FITE Lo

WA AW AFAE— R 1Y R PR Y - 2% SR B R % 52

g 5 M VR, A WIS SRAE RG24 o (B T Lev )

RS AR L, e = W WACAH 1T 25 K P AR S, BSOR S 2 v

BN E (R, TCEN Vol TR i 5. ARRAS IR ALK

QRBERAMITE , AT 2l AR RIS AN

ZEAEZ B AL 24 e I 18] i RS dhs LA e — 20 X 4 i 7

AR AME IE, B A R il 1 . A AN, A ESE

PLECSEE 57 PSE S8 567 25 W) W DN Kbl S B 5 Ll e

HENT Y Lev PPK AU, 1] g PSE f8 35 1T Lev & FLAY 4

P25 24577 S B BRI SR IS5 1

)

[1] SINKAL,ABRAIRA L,IMBACH L L, et al. Association
of mortality and risk of epilepsy with type of acute symp-
tomatic seizure after ischemic stroke and an updated prog-
nostic model[J]. JAMA Neurol,2023,80(6) : 605-613.

[2] KANNER A M, ASHMAN E, GLOSS D, et al. Practice
guideline update summary : efficacy and tolerability of the
new antiepileptic drugs 1 : treatment of new-onset epi-
lepsy: report of the American Epilepsy Society and the
guideline development, dissemination, and implementa-

tion subcommittee of the American Academy of Neuro-
logy[J]. Epilepsy Curr,2018,18(4) : 260-268.

thEZG B 2025 4E45 36 545 5 1



[3]

[4]

[5]

[6]

[8]

[10]

(1]

[12]

[13]

FERLAZZO E, GASPARINI S, BEGHI E, et al. Epilepsy
in cerebrovascular diseases: review of experimental and
clinical data with meta-analysis of risk factors[J]. Epilep-
sia,2016,57(8):1205-1214.

MANREZAM L G,PAN T A,CARBONE E Q, et al. Effi-
cacy and safety of levetiracetam as adjunctive therapy for
refractory focal epilepsy[J]. Arq Neuropsiquiatr, 2021, 79
(4):290-298.

KIM M J, YUM M S, YEH H R, et al. Pharmacokinetic
and pharmacodynamic evaluation of intravenous leveti-
racetam in children with epilepsy[J]. J Clin Pharmacol,
2018,58(12):1586-1596.

HIZLHE, R IR AR, 55 . 72 SH0pa s Ae b RV A8 L
A REARZG QB 1 S B SE (0], Bl PR 25 B 2 A
2019,35(14):1485-1488,1492.

SHEN H S,LU T, XU S S, et al. The study of population
pharmacokinetics of levetiracetam in epileptic children in
China[J]. Chin J Clin Pharmacol, 2019, 35 (14) : 1485-
1488,1492.

FISHER R S, CROSS J H, FRENCH J A, et al. Opera-
tional classification of seizure types by the international
league against epilepsy: position paper of the ILAE Com-
mission for Classification and Terminology [J]. Epilepsia,
2017,58(4) :522-530.

DYKSTRA K, MEHROTRA N, TORNWE C W, et al. Re-
porting guidelines for population pharmacokinetic analy-
ses[J]. J Clin Pharmacol,2015,55(8) :875-887.
KARATZA E, MARKANTONIS S L, SAVVIDOU A,
et al. Pharmacokinetic and pharmacodynamic modeling of
levetiracetam: investigation of factors affecting the clini-
cal outcome[J]. Xenobiotica,2020,50(9):1090-1100.
PAPA P, ORICCHIO F, GINES M, et al. Pharmacokine-
tics of subcutaneous levetiracetam in palliative care pa-
tients[J]. J Palliat Med, 2021,24(2) : 248-251.

RHEE S J,SHIN J W, LEE S, et al. Population pharmaco-
kinetics and dose-response relationship of levetiracetam in
adult patients with epilepsy[J]. Epilepsy Res, 2017, 132
8-14.

KARLSSON M O, SAVIC R M. Diagnosing model diag-
nostics[J]. Clin Pharmacol Ther,2007,82(1):17-20.

S0 X, 2207, 45 . P EULE T s R AL 8
T2 RSN B UE S 73 AT (0] 25277741, 2019,54(3)
528-532.

TEZEG; 2025455 36 44 5 1]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

GUO Q,LIU T T, JING L, et al. Predictive performance
and analysis of a vancomycin population pharmacokinetic
model in Chinese pediatric patients[J]. Acta Pharm Sin,
2019,54(3) :528-532.
HOWARD P,REMI J,REMI C, et al. Levetiracetam[J]. J
Pain Symptom Manage,2018,56(4) : 645-649.
JUNG Y S,LEE S M,PARK M S, et al. Population phar-
macokinetic model of levetiracetam in Korean neonates
with seizures[J]. Int J Clin Pharmacol Ther, 2018,56(5) :
217-223.
ITO S, YANO I, HASHI S, et al. Population pharmacoki-
netic modeling of levetiracetam in pediatric and adult pa-
tients with epilepsy by using routinely monitored data[J].
Ther Drug Monit,2016,38(3):371-378.
LI'Y,WANG M L,GUO Y, et al. Population pharmacoki-
netics and dosing regimen optimization of levetiracetam
in epilepsy during pregnancy[J]. Br J Clin Pharmacol,
2023,89(3):1152-1161.
LIMA-ROGEL V, LOPEZ-LOPEZ E J, MEDELLIN-
GARIBAY S E, et al. Population pharmacokinetics of le-
vetiracetam in neonates with seizures[J]. J Clin Pharm
Ther,2018,43(3) :422-429.
LI Z R, WANG CY,ZHU X, et al. Population pharmaco-
kinetics of levetiracetam: a systematic review[J]. Clin
Pharmacokinet,2021,60(3):305-318.
PNOKGE , SRELR BT L 55 . B4R IR AL I 4k K00 5 D-
TBRIK Hey BUOCR ], hEEAE A, 2022, 42(19)
4698-4701.
SUN B L,HU Y J,JIN W, et al. Relationship between se-
condary epilepsy and D-dimer, Hcy after elderly cerebral
infarction[J]. Chin J Gerontol, 2022,42 (19) :4698-4701.
DJURIC D, JAKOVLJEVIC V, ZIVKOVIC V, et al. Ho-
mocysteine and homocysteine-related compounds: an
overview of the roles in the pathology of the cardiovascu-
lar and nervous systems[J]. Can J Physiol Pharmacol,
2018,96(10):991-1003.
HIEMKE C, BAUMANN P, BERGEMANN N, et al.
AGNP consensus guidelines for therapeutic drug monito-
ring in psychiatry: update 2011[J]. Pharmacopsychiatry,
2011,44(6):195-235.

(ke H 19 :2024-10-15 &[] H 1. 2025-02-09)

(i HADERR)

China Pharmacy 2025 Vol. 36 No. 5 + 599 -



