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Determination of Plasma Concentration and Influencing Factors of A New Antiepileptic Drug, Perampanel, in

Children with Epilepsy in Xinjiang

ZHAO Ting'"" , ZHANG Huilan"" | FENG Jirong’, YU Jing’, YU Luhai"" | FENG Jie'""", WANG Tingting'*""",
SUN Yan® , LI Hongjianla'lm (1a. Department of Pharmacy, 1b. Institute of Clinical Pharmacy, People's Hospital of Xinjiang
Uygur Autonomous Region, Urumqi 830000, China; 2. Department of Pediatrics, Children’s Hospital of Xinjiang Uygur Autonomous
Region ( Xinjiang Hospital of Beijing Pediatric patients's Hospital) , Urumqi 830000, China)

ABSTRACT . OBJECTIVE To investigate the effects of age, gender, body mass index (BMI), type of epilepsy, dosage and
combined medication on the steady-state serum concentration of perampanel in children with epilepsy. METHODS A total of 95 serum
samples from 4 to 14 years old children with epilepsy who were admitted to our hospital from 2019 to 2023 and took perampanel regularly
were collected. The serum concentration was determined by high performance liquid chromatography. The influence of factors such as gen-
der, BMI, dosage and combined medication on the concentration were analyzed. RESULTS  The children aged 4.25 - 14
(7.25+3.99) years. The serum concentration of perampanel was 0. 13 —=0.99 (0.47 +0.36) pg - mL™'. There were no significant
differences in the serum concentration and ratio of concentration dose (CDR) of perampanel among different age groups and gender groups
(P>0.05). The CDRs of patients of 18.5<BMI <24. 0 group were significantly higher than those of BMI <18.5 group (¢ = —1.207,
P <0.05). The combination of drug had no significant effects on the dosage, blood concentration and CDR of perampanel (P >0.05).
The correlation between perampanel concentration and dose was poor (r =0.113). CONCLUSION In the course of using perampanel
for the treatment of epilepsy in children, it is necessary to conduct therapeutic drug monitoring, so that the concentration can be controlled
within the therapeutic range to ensure clinical efficacy and reduce the incidence of adverse reactions.
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1 #psx
1.1 FRXME

g 2020 4FE—2023 A ) [A] 76 8T 5w 4E 5K H
1A KON R BE B AT 48 4 5 /K A IR XL BE B 3
% PER JGYT BN /8L 95 Bl . A BEFRUE: 75 &
] s 470 0 K S BT 1) O A IS B KO T 12
Wit 53 ~ 148 % 5 2 PER A7 3 W PER 12}
WePE o HEBR AR UE : SR A2 I AF I 1R) G0AS B 4
WF5R GERHB K 35 5 H2 52 33 B 5 R IR 55 S 355 i 24

AR RHIRAE TR B IR X R EE B2
G (HEMES : KY2022120614 ) . S 5AK0F5E 19
BILMEI A Z RGBS . A R Z0T,
FIT A A RLT R A REER B 2 o R R R 45 R AT
ettt AR E 24 .
1.2 L& RA R 2

PER % B8 i ( 4l & 98. 00% , #1t5- 380917-97-5,
Sigma-Aldrich 2\ 7)) 5 [ & WHR ( ER-167615, H 4%
Eisai /A7) ) 5 HURSE  FHREA Ry T i 0 o fidt e ik ot 7 1)
25 A MIEREAS poBr e R B 36 KN R BB Be AR RS
T FEAEAS R0 5213 5 1 R B s Al
L3 a2k At

£, 1% . Waters ACQUITY UPLC BEH C
(2.1 mm x 100 mm, 1.7 pm), K 3h4H: £ JE5-1%0 H
R /K7W (40:60) , i 0.15 mL - min ", #EFERE
8 WL, K4 320 nm, 1 30 °C,

Fa % W B % FE 90 L, i AN bR I
10 pL, WHER G 60 s, AF2 AR FUITER200 wL,
AHEIRE 90 5,13400 1 - min " B0 10 min, 754
WEH T, 22 0. 22 wm B3k i g vk R
E L ICSRIE ] R A AR EA T f AT

T 2# 5%  PER FL A AR I R 04 O/ B B 1) 4330
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R1 95 Bl EILE ARG RIR T RAZ 2, n=95
Tab.1 Basic clinical data, efficacy and safety of 95 children
with epilepsy. n =95

w2 TEF
Tab. 2

BB JLPER M2k EME R, x+s
Perampanel plasma concentrations in different age

groups. X s

Characteristic Results
Age/years 7.25 +3.9
Gender(Male/Female ) 56/39
Body mass index/kg + m 2 17.81 £3.52
Medication time/years 0.48 +0.39
Type of seizure ,n(% )
Generalized onset 17(17.89)
Focal onset 49(51.58)
Combined generalized and focal onset 18(18.95)
Unknown onset 11(11.58)
Abnormal EEG ,n(% ) 67(70.53)
Dose/mg + kg =1+ d ! 0.19 +0.09
Plasma concentration/pg + mLL ~! 0.47 +0.36
Ratio of concentration-to-dose/pg + mL~! - g1 - d 2.94 +£2.66
Concomitant ,n( % )
Monotherapy 3(3.16)
Combined with one antiseizure medication 25(26.32)
Combined with two antiseizure medication 41(43.16)
Combined with three antiseizure medication 26(27.37)
Bifcacy (% )
Control 37(38.95)
Effective 19(20.00)
Improve 33(34.74)
Void 6(6.32)
Safety ,n( % )
Somnolence 27(28.42)
Dizziness 17(17.89)
Psychiatric ( Depression/Trritability ) 8(8.42)
Weak 4(4.21)
Gastrointestinal reactions 5(5.26)
2.2 F{EF A PER RA A 25 iK% o %o

AR LR/ N LAz o AT A0, 3 8 % AR
B4IL,3 ~6 JH % Ryt L# 6 ~ 14 A8 N E R

WILE"Y  ABFEAA M EIVER AT 3 AL,
LR %)L*ETEEFWJ& Tordl, o 3 % <A

<6 ZyHIL 56 41,6 ¥ <4FEHE <14 ZHYHE L 31
Bi],14 % <A <18 2R IL 8 1], A [FAE I 4 L
PER 420t 2594 3 B S8 5t e ( Ratio of con-
centration dose, CDR) 25 R L3 2, & R B
7N ANFEAESZH AR LI PER i 243k B2 F CDR 45511
TR EM2ZER(P>0.05),
2.3 MR FE R A PER A2 o 25 0k E B % vl
AR ML 56 1], Lot 39 i, A
)1 S 2H F8 )L i) PER &5 28 79 o A2 28 i 24 ok %
CDR Z5R LR 3, T 20 R R PER 45 24
I 29 B A CDR 25 5478 55 2o Ml 22 (8] 1) 22 S+
TGI8 X (P>0.05)

T E 2R 2024 457 H 5 59 5 13 )

Plasma Ratio of concentration-
Age Dose
n concentration to-dose/ g - mL =1 -
/years /mg - kgl d-!
/p.g'mL’l g’l'd
3 <Age<6 56 0.21 0. 10 0.47 £0.31 2.57 +1.89
6<Age<l4 31 0.16 +0.07 0.46 +0.49 3.33£3.75
14 <Age<18 8 0.15 £0.06 0.52 +0.18 4.12£2.20
F 3.574 0.084 1.678
P 0. 062 0.920 0.193

£3 THRMEHLELPER M RENTLER, vxs
Tab.3 Perampanel serum concentrations in different gender

groups. x £

Plasma Ratio of concentration-
Dose
Gender n concentration to-dose/ pg + mL -l
/mg + kg =1+ d-!
pg - mlL ! g l-d
Male 56 0.19 +0.08 0.47 +0.30 2.84 +£2.05
Female 39 0.19+0.11 0.48 £0.45 3.09 +3.37
[ -0.256 -0.120 -0.427
P 0.799 0.905 0.671

2.4 {RREFRH A PER A M 2R B An g K7 3K
Hy %

FR A A8 LR 8 1 5T 8 45 %X (body mass index,
BMI) ¥4y 2k 3 41, Hivb BMI < 18.5 19 /2 JL 60
#1,18.5 < BMI < 24.0 ffj & JL 32 fi], BMI=24.0
i L3 i, ANTR] BMI 21 & L PER 452555 & | i 24
WeBE (CDR 25 AR IRITRU LR 40 5 2250 B4 1
B :18. 5<BMI <24.0 & JLiJ CDR 45 B % 55
TBMI<18.5 HAE L, ZRBEALGITEE X
(t=-1.207,P <0.05), RJysrHrasi R B s
18. 5<BMI <24. 01 BMI=24.0 # LG A %%
R EMT BMI < 18. 5 L, ZRYEA 5T
2 Y (P <0.05),

2.5 A JtF 2 PER i 25 0k B B

PER 5 JF 4i il 5 R P40 Jiff 175 7 ) 41 i L 50
B ;PER 43 SCBs 41 /8L 74 B, Jr 22/ M4 R
7 :PER W25 24550 1 | L 249K B A CDR 45 R AN [A]
GIFHZGHZ M 22 5 G124 5 L (P >0.05)
(%5).

2.6 AHKMESN

PER [ 254 (p) 5 25 2550 i («) IOHH PR
Z, LM A p o= 0.445x + 3.881
(r=0.113) , W& 1,
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®4 TREFERH(BM) 4 L)L PER m 25k Ml 4R, xxs
Tab.4 Perampanel serum concentrations in different BMI groups. x +s
Dose Plasma concentration ~ Ratio of concentration-to-dose Effective
BMI n : P ¥ P
/mg'kg_l'd_] /pdg'mL_I /p,g'mL_l'g_]'d (n,%)
BMI<18.5 60 0.21 +0.09 0.44 +0.29 2.46 +1.87 - - 39,65. 00% - -
18.5<BMI<24.0 32 0.17 £0.07 0.54 £0.48 3.66£3.64 D 1.207 0.037" 15,46. 88% 6.57  0.010"
BMI=24.0 3 0.09 +0.02 0.44 +£0.08 4.99+1.43 ) 2.540 0.102 1,33.33% 20.49  <0.01"
TE: D5 BMI<18.5 .
Note; ! compared to BMI < 18. 5.
RS TREAFAHAEILPER MG REMN T LR, v xs
Tab.5 Perampanel serum concentrations in different combination groups with other antiepileptic drugs. x +s
Dose Plasma concentration Ratio of concentration-to-dose
Concomitant n F P
/mg - kg1 d-! /ug - mL ! /g -mL =l eg-ld
Combined cytochrome P450 enzyme inducer 50 0.21 0. 10 0.50 +0.43 2.73 £3.06 0. 662 0.518
Combined sodium channel blockers 74 0.19 0. 10 0.50 0. 39 3.11 +£2.87 0.274 0.761
Monotherapy 14 0.19 £0.07 0.42 +0.25 2.59 +1.87 0. 364 0. 696
e 1AL AT RE RIS 43 9F- R (A 3R PASO 555 1 493 i BELI 71
Note; One child may be combined with a cytochrome P450 inducer and a sodium channel blocker.
hLly . 1.0 The dose of perampanel
—— The plasma concentraiton P4
2.50 of perampanel / /r
Reference line 7
Ty 0.8 J/
T 2004 S
2 7
T 1507 . 2 06- /
g ¢ . =
E 1004 ¢ Z
Q : . o? b 3 0.4
R s, R ” . 4
050 R KRR . . ‘ )
poCIRS ce %o -
04—+ % : : : . . 0.2 /
0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 H" 1
Dose/mg-kg'.d"! "
0 T T T T 1
> R N 0.2 0.4 0.6 08 1.0
BT 8L PER % % 7l 8 0 i 23K B A0 % M 5 L
Fig.1 A scatter diagram of perampanel dosage and serum con- , . L N .
B2 &L PER % 27| B A 2R & 5 F7 800 K 1 8 iR
centration of children .
# T1EHHAE iy & [ (ROC)

2.7 PER fu 25 3% & 5 W BT 2069 A0 % M 3T A

PLEJLIG RTS8 B AS 5, PER I 25 (C,)
A A8, #E4T Logistic [81I943 47, 4 Hras R,
PER IIffi PRY TR0 5 1 25 9% 3 A 3847 11 AH & 1 [ Logistic
(P) =0.696C_ - 0.362, OR (95% CI) = 1.363
(0.443 ~4.194) ,P <0.01], B JL PER faZ5 1M 24
RS T A% 1 T o [ 32 el T T AR
AUC(95%CI) =0.663 (0.441 ~0.685) ] & T 44 25
H4 [ AUC(95% CI) =0.543(0.419 ~0.668) ], 45
R 2,

3 3 i

B PER TR EHUIN G T LR 77 21 K
WFFEUESE T PER SHUIN B9 S rE A 2 4>
H i P g TS AR L PER I 24V 8 I o AH 56 1Y
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Fig.2 ROC curve of perampanel dose and plasma concentra-

tion in children in relation to efficacy

WFIEARIE , I R IR B = 38 G rp B L2 25697 2
o AW & PER T 2019 475 K [ F i J5 ik
THI

B R B 22 i IS8R SO 24540 1 1l 2 3k
JE 55 PRI R5CRR 2 A PR 25 DI AH OG , HUUR 25 90 19036
JT 2549 15 ( therapeutic drug monitoring, TDM ) 7 Ilfi
P P P bR e gz PR, e R
JUHUIIA I 24 W e 38 1) Jc ARV i R QTR B0,
XAEORIEH 2 2. BFAIDCH R, AR M) |
AR B R IR ARG I 255 ST RERZ A BT
TG 2400 1M 24 1R B A7 R0, DR, AR 9 o IR AE
SRR R8I L BRI S LAY AR I M L R A
B R 2T 25 25 50 R A O FH 25X PER s am
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2R BE R o IXITURE 9T S E PER 5 A A [ (7T 3
EFEAT Y, MR ZEE A IR R X AR ) ASM

AWFFELE T &I, PER I3 25 4 ik 5 55 4R 1% |
PERITES R BMI 436, 18.5 <BMI <24.0 L
i PER Il 24k B 45 25 = F BMI < 18.5 418 L.
I, I PR 25 0 107 % B Al PER (2598 S, b H 2
BMI < 18.5 {8 )L, e 5638 B 25 ) 70 B Je 45 24
AR A SR F 2 R ) B | (R A A AR L o
R BEAE L FFAR 5 1l 24 Tk B 445 SR S B IR 5 24 7
wE,

Z I R E 2B, PER FLAG 5 1 1 IR A9
FIFBE R Nk B SR 2 M e &R, DL 225 Al
HAERB /N Yamamoto 28 358 PER [M.24
W SRl A e &R | R B FH g S 5500 n] 330
PER [f1 25 ¥ i 2 3 KA. SR T, Contin 217 4734
PER [l 3 ¥k -7 12 OC R AH PR R 55 (r =0.390)
AMWFFELE R W~ PER I 25 ¥ 5 45 2557 & 10 AH 5
Mg 2% (r=0. 113) , 55 Contin 25" fRIF 5T 45 FAH —
Ho X—ZERATREH T8 UL BMI B, AR PR
22 BB FIPURIN 259, FE A 40 i . 3P4SO i
BRI

25 LTk, PER W fE AR B8 I A7 S8 kAT
BRI 24 e BE W, AT AR LR AT AR B B B I
PREBHIFRE K P & 75 R4 T 10 245 Wk B2 W . SR,
XFF BMI <18.5 8 )L, LK IR PER 4 [R]E4 9F
Mt 2K PASO FilfiF S 77 B SCBs 14 f8 &, 1o 1fn 24 3k
JEE W H ELA L

PR e 28 L 7E PER H 25 f2 v A b b4
HLGP W IR A SIS & T8 5m LB B AR 9 1
YR E S 2 Y0, DA K i R 4 2 50 o ()L B
PER 1fil 245 4 FE 45 il 76 36 7 7] 12t Y1 1B A9 17 48 5 e R
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