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Evaluation and Optimization of the Dosage Regimens of Lamotrigine for Epileptic Children Based on

Monte Carlo Simulation

WANG Ming-lu, TAO Yu-ying, LI Wei-tao, ZHAO Li-mei " ( Department of Pharmacy, Shengjing Hospital of China Medical
University , Shenyang 110004, China)

ABSTRACT: OBJECTIVE To estimate and optimize the dosage regimens of lamotrigine for epileptic children with the utilization of
Monte Carlo simulation based on the pharmacokinetic/pharmacodynamic principle of antiepileptic drugs. METHODS  Population
pharmacokinetic data of lamotrigine for epileptic children in China was obtained from the published literatures. Ten thousand times
Monte Carlo simulation were performed for 25 dosing regimens for epileptic children aged 2 to 12 years and 33 dosing regimens for post-
12-year-old epileptic children to obtain the steady-state concentration (c_ ) and the probability of target attainment ( PTA). Based on
this, the rationality of the dosing regimens were evaluated and the optimal dosing regimen was screened. RESULTS  Within the rec-
ommended dosage range of lamotrigine for epileptic children aged 2 to 12 years, six of the nine pre-established maintenance-phase regi-
mens were found that the PTA that lamotrigine plateau concentrations distributed in therapeutic window ranged from 80.54% to
90. 69% , meanwhile the PTA that plateau concentrations distributed over the therapeutic window ranged from 0. 41% to 12. 50% , and
the predicted mean of c_, ranged from 4. 62 t0 9. 28 mg - L ™" | so each was the optimization regimen. Among the 15 dosage regimens of
lamotrigine for epileptic children over 12 years old, eleven of fifteen pre-established maintenance-phase regimens were found that the
PTA that lamotrigine plateau concentrations distributed in therapeutic window ranged from 91. 51% to 100. 00% , the PTA that plateau
concentrations distributed over the therapeutic window ranged from 0. 00% to 8.49% , and the predicted mean of ¢ ranged from 6. 21
to 12.44 mg - L™", so each was the optimization regimen. Interestingly, five off-label regimens of lamotrigine (12.5, 25, 37.5 mg,
bid and 25, 50 mg, qd) in combination with valproic acid were found that the PTA that lamotrigine plateau concentrations distributed
in therapeutic window was 100. 00% , and the predicted mean of c_, ranged from 3. 84 to 11. 51 mg - L™", which were superior to the
recommended dosage (100 —200 mg - d™') , indicating use with caution could be acceptable. CONCLUSION In most cases, lam-
otrigine can be given according to drug instructions to obtain satisfactory therapeutic effect. However, some of off-label drug of use have
certain rationality and necessity.

KEY WORDS:; lamotrigine; epilepsy; children; Monte Carlo simulation; dose optimization
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P58 (lamotrigine , LTG ) /2 % = B2 &3 R4t
Wi 25 (anti-epileptic drug, AED) , Jy JLZE 2K fii 1k
RAVE 5 TmE-MEZEM & VE LA M Lennox-Gastaut 23
AL —LMZ . LTG AT I %8 , IR N 25 3 245
MESZ A0, M), 1A, 5 JF 025, IS ThRE, Rk Ak
FLARS AL Z 2515 Z M N 50, B 3R
ARIEAS S PR R B 2 D S o R
AS YRR A HE AR BB 58, Bl I R 28 30 vk
it , LTG & )y Rk B A — & mE B H.
AN, T LR 25 AR IR , SO 25 ) 7E L
B A UL BT 2R O . B
7N, LTG 88 1 BH 45 ] 245 Lo 431 v ik 48. 08% , JL H:7E
0 ~3% WAL X — HL Bl ETH % 66.67% 7
I, He T2 37 (PK) /255807 (PD) J5UHL, 3T B}
BRI LR 2505 %8, JU R PR UL BT T 2500 UL
R )AL LY W

24 B 5 4 ( Monte Carlo simulation, MCS)
ST — BT N LRI B B LR B S 1 40 B
Jr ikl R T A ALE AT T BT IR R A
BER 0 H bR R A A3 T D D SR AR A1 =
0 AR MCS HE A BE 24 TR 4K, 35 5
Tyl Zrthik, Wik, AR AFEFER
T RGALL 1 IO AN /] 25 245 75 58 Wi L1 LTG %3
A M2 A, WA ) 5 58 1Y & P FAT R
PE, JCHE U] T 25 B PEAN, OF- 38 Rl 0 Ak
FE, DU A R 5 — e )L 3 2 45 0] 28 06 1k 24 42
HtS%

1 [{HRFFHE

L1 %%5EWEkE

LL1 Ui BN E MRSERA TR K
I 245 (it U505 (R i 44« R 3 5 9 o ) 22 3R s v
H) PO A R BB Ek (1], % LTG A
TILE R B 1) E RS LE R 4 20 7 R ES5
(WIaE R SGR SR AR ) (12 Z DL L
R 25 36 97 100 ~ 200 mg - d™', 1 % - d7' Bk
2 - AR 12 B UL ELEREINEY : OS5 W
TRIREN(VPA) 4 1,100 ~200 mg » d ™', 43 1 ~2 K
%52} ; Q5§75 57 (enzyme inducer ,ET) (41 7Y
R R Z g R L 2 ORI ) A
4F) A 1,200 ~ 400 mg - d7', A H 2 K42
5 HAA ] 540 ) 275 5 LTG A 26 0 1 2 £k 1)
25 (/e CHive3H B ERSE ) &, R 2536 97
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1~5mg-kg' +d' /b1 ~2 KH2;D5 El &
FH,5~15 mg - kg ™' - d ™ 4G H 2 G 25; ) 5 i
AW AN 5 LTG # A R L 25 &5
1~10 mg - kg™' - d™' FFH 2 K42,
L2 @EEylaaE ReEChEJLRHE B4
256 R IR Fot BRI B A2 i X LTG A
FILTE R B E U Bk e O T
2 ~12% JLEE M FZR YT ; QIR TEA 7Y IR B4 A il
BRRHT 2 ~12 & L3, 12 Z DL FLEME NG
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L1.3 ARESWEL TR 2% ElRHl&El
Bl 2 3 BE S PR F G B0, A 8 48R 545 R 20
L S8 PR IR it 58 MR S 4E R4 2y
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LTG H1F 2 ~12 & JLE R R A48l 7 58 (3£ 25
F) DM ZEIAY7:1.0.2.5.5.0.7.5 mg - kg™', bid
$%2.0.5.0 mg - kg™, qd; @ 5P EREN S 0.5,
1.0.1.5.2.5.3.5.5.0 mg + kg™',bid % 2.0 mg -
kg™, qd; @ 5 A SR 4 H:2.0,2.5.3.5.5.0,
7.5.10.0 mg « kg™, bid; @55 P SRR B I 7 57
AH1:0.5.1.02.0.2.53.55.0 mg - kg, bid,

LTG 17 12 % LA I )L iy 55 i A48l 48 (4t
33 fif) DRI FT . 12.5.25 .50 .62, 575,100 mg,
bid J% 100,125 150,200 mg, qd; @ 5 W 1% MR 414
F:12.5.25 .37.5.50.75 mg, bid }% 25.50.75.100
mg,qd; @ 5 75 =2 55 F:25.50,75,100, 125,
150,200 mg, bid; @ 5 7 IR B e 75 5 7 &
12.5 25 .50 .75 100,125 150 mg, bid,
1.2 PK/PD %%ty ik %
L.2.1 A %0uk B [ B S 3 2 10 (B 19 B0
LTG [ RITRCFIAS R S ;-5 i 24 9 B2 7K J 2
AHOC , JE 4G 38 1Y 45 2 J7 28 i AR SR B (steady-
state concentration, Cq ) Zﬁf#ﬂ?ﬁﬁl{ﬁﬁ?ﬁ [%] lj~] , %Eﬁ
PRIV &V RARE R B2 A, R, A 0F
K ¢ NERHEFEEL, 3 52 HF R B BT 4% Fh 45
AT TR LT RER BN 1Y ¢ K. LTG 4L
W B S FEL AR I RO B B (ILAE ) 0L, %
SEN 2.5 ~15.0 mg « L7, [ I 2 HE o 2K o 2 3
= 525k i 27 Uh 23 (AGNP) 2017 48 5 (1 3R
B A S0 00 % P B B N 20.0 mg + L7
1.2.2 2432 fikoE LTG (RN 2y ali2e il 72
G — MR B 1) — P 2 A, R 22 50 5 1
W25 25 4% — RN AR e (A1) . LTG £
2 ~12% L3 ] 12 % U LEIR N 25 82 S 5000

- 1707 -

Chin Pharm J, 2019 October, Vol. 54 No. 20



| L 4T 0 TR A LB 25
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MR EIES S35, F IR 95%  ~100% W34 5] 4341
t RO ~ v X 5] 0 A, TR 25 245 07 8 N M sr iz AT
BEALL 10 000 ik BLSLEE " 1Y e B, B 5 X Bl 50E
H95% , 53 i % 52 AN TR 45 25 7 2 R LA A5 B
10 0004 e 3 A TIAYT & A 1Y HARBERS, B H AR 4K
1E48E 2R ( probability of target attainment, PTA), PTA
HAEIT 100% , R W] 25 2575 8 8o 45 2507 2 A
WEAREN ¢ I3 TIRIT B NI PTA >80% , = TR
S7H BRI PTA <20% H & 52 5 % 19U (B 10
PTA <5% oAb, TEHE R 45 245 77 5 X #E 46 5 e 52
ATRTEE T~ (BOEMRIRZE 2575 58) , 0 At R i 25 2
T3 SR T ROR A R R AT U o B o

2 # B
2.1 WA PEENENRSERL LT EIFN M
2.1.1 LTG T 2 ~12 20 L E L] B )y

UM Rtk LTG T 2 ~ 12 B JLE 1Y 25
P25 2575 SR 58 R R D RS A5 L L3R 2, i e 15 21 1Y)
2 £ W% 3, LA LTG B 25397 (5.0
mg - kg™, qd) FHF 2 ~ 12 B L EME R R P
BEALEE R B (1) B AR AR R 40 (e ) AR
PALE RS, A M AL A5 o 25 B A oh IR 2, A
MIGAALFR R 10 000 Y ABE L H 25 B0 E 1 LB BT IR o
Horp BEABAR 2.5 ~15.0 mg - L7" 2 [1] i X3 (&
I H i ) (R 2507 2 T A 21
10 000 i K ¢, 43 A1 T 1097 & 19 2 (PTA)
86.86% , A AR 2 45 T % 45 25 7 AN 42
T 25 5

9 Bl LTG HF 2 ~ 12 % JLEE UL B 7 11
MCS 25 5 @78, LTG (1.0, 1.5 mg + kg™", bid &
2.0 mg - kg™', qd) + VPA [y 3 FEG 25 7 A0 Ai F
IBITH I PTA 4 90.39% ~90. 69% , #8 HIGT7 3
FRA PTA 4 0.99% ~7.37% , & H 55 55 % f0E (H
() PTA 4 0.21% ~2.08% , c Tl ¥ {8 K 5. 54 ~
8.37 mg - L™', HAM,LTG(2.5.3.5.5.0 mg - kg™,
bid) + EI B3 Fhes 24 )5 28504 TIRI T & N1 PTA 2
80.54% ~ 87.53% , #8 G Vr H E R i PTA Ny
0.41% ~ 12.50% , #8 ! 52 0 % Wi (H 19 PTA Wy
0.04% ~ 3.84% , ¢ Wil #4{H K 4.62 ~ 9.28
mg« L7 Lh 1 6 R A2 % TEAEIRIT B NI
PTA o K (i3t 80% ) , H & FiRY7 % 1 PTA &
INCRTF 15% ), BIE IR 2507 58 FIRIT A AL
T 80% MMiAS [ 1) & Ax KU # il 4E 15% LA
WA SRR, AL 2577 %8 i LTG (2.5
mg + kg™, bid) + VPA DL K LTG(7.5 mg - kg ™',
bid) + EI 8 HiG7 # LERAY PTA 43518 34. 48%
1 36. T4% , i 12 7] 1 0 AN RS 19 & A XU
R AT

F1 WE=ZF(LIC)AFFFREFERMILEFHHELGHESHK. v 2

Tab.1 Population pharmacokinetic parameters of lamotrigine in children with epilepsy in different age groups in China. x +s

Age stratification Group K/h~! VL CL/L - h-!
Epileptic children aged 2 to 12 years! 151 (n =60) LTG 1.34 £0.99 1.69 0. 45" 0.03 +0. 012
LTG + VPA 2.25+2.02 0.93 +0. 60" 0.02 +0. 012
LTG +EI 1.12 £0.73 0.64 £0.34") 0.06 0. 032
LTG + VPA +EI 0.27 0. 36 0.80 +0. 43" 0.03 +0. 022
Epileptic children over 12 years old!'¢)(n =165) LTG 3.27£1.46 40.2+6.43 0.72 0. 06
LTG + VPA 3.27£1.46 40.2+6.43 0.29 +0.01
LTG +EI 3.27 £1.46 40.2 +£6.43 1.56 £0.21
LTG + VPA +EI 3.27 +1.46 40.2 +£6.43 0.62 0. 04

D - VyRph Lo kg2 - CLIURAIN L kg =" - h !
Note: ') —the unit of Vyis L + kg ='; 2) —the unit of CLis L - kg~ « h~!
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2.1.2 LTG 1T 12 UL B JLE I BHERE ) 93.88% ~ 100.00% , # 5 16 97 % B FR 19 PTA 2l
VM itk LTG HIF 12 % DL e JLEE Y 33 0.00% ~6.12% , {8 H 5Z 55 % W % {H (1) PTA Ny
RS RS A2 T ER PR D BBILE R WK 4,0 0.00% ~0.02% ,c FMBIE N 5.81 ~11.62 mg - L',
AR BN A Zr EWNAE 3. 15 BBy DA 1 MR 205 & o T TIRYT 5 NI PTA 355
ZIM MCS 25 R @R, LTG 25597 (50,62.5.75,  90% , HimFRIr & i PTA BKF 10% , B7E Fiksa2y
100 mg, bid % 100,125,150 mg, qd) i 7 FPg5 2507 5 MIGTTITARCER T 90% i RSO & A XU
Z0r A TIRYT B N PTA 2y 91.51% ~100.00% ,  FEHIFE 10% LA, A7 6 ok 258, i 45 2507 %80
BRI _EBRA PTA 2 0.00% ~8.49% , it 5% AHh, LTG B25i677 (200 mg, qd) P K LTG (50,75
IS EWE(ER) PTA 2 0.00% ~0.02% ,c Fl#{E mg, bid % 100 mg, qd) + VPA 4 Fh4525 7 Zi# H
J36.21 ~12.44 mg - ™', LTG +EI (4 Mgz I0I7 7 LAY PTA 5 48.24% ~100.00% , A~ R 2
(100125 150 200 mg, bid) 40 FIEIFR A0 PTA S A& AR XU K, N T R
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P 250 Certainty: |86.86 % 4 1500

Bl1 #E = (LTG) 27 (5.0mg-kg™', qd) AT2~12 FMLEN R R T HEMNLE R
TR o M TIRITH PR PTA S 86. 86% ,{E Ky 10. 46, P B 9. 76 , FRifE 2 A 4. 19, 5254 17. 56 AmBEA 1. 11, WERE A 4. 93 A8 5+ R ECH 0. 400 4,
/MBS 171 R AE A 36. 05, -4 iEIR 24 0. 04

Fig. 1 Monte Carlo simulation results of LTG monotherapy (5.0 mg - kg ™'

, qd) for epileptic children aged 2 to 12 years
Under this regimen, PTA of ¢ distributed in the therapeutic window was 86. 86% , mean was 10. 46, median was 9. 76, standard deviation was 4. 19, variance was 17. 56,

skewness was 1. 11, kurtosis was 4. 93, coeff. of variability was 0. 400 4, minimum value was 1. 71, maximum value was 36. 05, mean std. error was 0. 04

FR2 LTCHT2~R2 ¥ FRAELRADARE(c)WNRBFFENEROQS LA T F)
Tab.2 Monte Carlo simulation results of lamotrigine for steady-state plasma concentrations (c_) in children aged 2 — 12 years with

epilepsy (25 dosing regimens )

) Follow the Dosing Predicted value/mg - L~! The probability of target attainment (PTA,% ) Warning value
Group instructions? regimen Mean Median <25mg L7 25-15mg-L°!" >15mg-L™! =20mg-L"!
LTG X 1.0 mg - kg =!, bid 3.26 3.08 26.44 73.56 0.00 0.00
X 2.0mg-kg', qd 40 3.77 14.28 85.72 0.00 0.00
X 2.5 mg + kg !, bid 8.22 7.79 0.04 97.49 2.47 0.17
X 5.0 mg - kg~!, qd 10. 46 9.76 0.08 86. 86 13. 06 3.24
X 5.0 mg - kg !, bid 16.30 15. 60 0.00 45.08 54.92 21.56
X 7.5 mg + kg ~!, bid 24.78 23.51 0.00 9.48 90. 52 68.27
LIG + VPA v 0.5 mg - kg !, bid 2.79 2.49 50.31 49,69 0.00 0.00
vV 1.0 mg - ke~!, bid 5.54 494 8.3 9. 69 0.9 0.21
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23R 2( continued )

. Follow the Dosing Predicted value/mg - L.~! The probability of target attainment (PTA,% ) Warning value
Group instructions? regimen Mean Median <25mg-L°! 25-15mg-L°" >15mg-L"! =20 mg - L~!

vV 2.0mg - kg~!, qd 7.06 6.28 5.52 90.39 4.09 1.01

vV 1.5 mg - kg=', bid 8.37 7.50 1.94 90. 69 7.37 2.08

vV 2.5 mg + kg !, bid 13.83 12.38 0.19 65.33 34.48 15.99

X 3.5mg - kg, bid 19.39 17.30 0.13 37.69 62.18 38.57

x 5.0 mg - kg~!, bid 772 24.83 0.06 15.21 84.73 66.89

LTG +EI X 2.0 mg + kg !, bid 3.71 3.38 29.81 70. 12 0.07 0.01

vV 2.5mg - kg, bid 4.62 4.21 19.05 80.54 0.41 0.04

vV 3.5mg « kg, bid 6.52 5.91 9.86 87.53 2.61 0.56

vV 5.0 mg « kg ~!, bid 9.28 8.45 4.93 82.58 12.50 3.84

vV 7.5 mg - kg™, bid 13.86 12.64 2.3 60.93 36.74 18.13

X 10.0 mg « kg ="', bid 18.55 16.90 1.63 39.87 58.50 37.02

LTG + VPA +EI X 0.5 mg + kg !, bid 2.14 1.78 71.48 28.48 0.04 0.00

X 1.0 mg - kg ~!, bid 4.28 3.56 28.45 70. 65 0.90 0.24

X 2.0 mg - kg !, bid 8.59 7.13 4.82 83.91 11.27 4.49

X 2.5 mg -« kg !, bid 10. 74 8.93 1.83 78.26 19.91 9.43

X 3.5mg - kg~!, bid 15.03 12.47 0.71 61. 11 38.18 22.04

X 5.0 mg « kg ~!, bid 21.35 17.64 0.15 39.59 60.26 42.17

R3 LICAT2~12 8 K12 F VL EFRLE R E 5 27 %

Tab.3 Recommended dosage regimen for lamotrigine in children with epilepsy 2 — 12 years and older

Dosing Predicted value/mg - L.~! The probability of target attainment (PTA,% ) Follow the
Group Population
regimen Mean Median <25mg-L7" 25-15mg-L-" >15mg-L-! instructions?

LIG 2-12 years 2.0mg-kg~!, qd 4.02 3.77 14.28 85.72 0.00 x
2.5 mg - kg !, bid 8.22 7.79 0.04 97.49 2.47 x

5.0mg - kg!, qd 10.46 9.76 0.08 86. 86 13.06 x
>12 years 50 mg, bid 6.21 6.18 0.00 100. 00 0.00 Vv
100 mg, qd 7.90 7.67 0.00 100. 00 0.00 Vv
62.5 mg, bid 7.76 7.73 0.00 100. 00 0.00 vV
125 mg, qd 9.47 9.26 0.00 99.58 0.42 vV
75 mg, bid 9.31 9.26 0.00 100. 00 0.00 vV
150 mg, qd 11.36 1.1 0.00 91.51 8.49 vV
100 mg, bid 12. 44 12.41 0.00 9.17 3.83 v
LTG + VPA 2-12years 1.0 mg-kg~!, bid 5.54 4.94 8.32 90. 69 0.99 Vv
2.0mg - kg!, qd 7.06 6.28 5.52 90.39 4.09 \
1.5 mg - kg1, bid 8.37 7.50 1.94 90. 69 7.37 \

>12 years  12.5 mg, bid 3.84 3.83 0.00 100. 00 0.00 x

25 mg, qd 4.69 4.56 0.00 100. 00 0.00 x

25 mg, bid 7.67 7.65 0.00 100. 00 0.00 x

50 mg, qd 9.36 9.07 0.00 100. 00 0.00 x

37.5 mg, bid 11.51 11.47 0.00 100. 00 0.00 x

LIG +EL 2-12years 2.5 mg-kg~!, bid 4.62 4.21 19.05 80.54 0.41 Y%
3.5mg - kg!, bid 6.52 5.91 9.86 87.53 2.61 v

5.0 mg - kg~!, bid 9.28 8.45 4.93 82.58 12.50 4

>12 years 75 mg, bid 4.34 4.32 0.53 99. 47 0.00 X

100 mg, bid 5.81 5.77 0.01 99.99 0.00 vV

125 mg, bid 7.24 7.19 0.00 100. 00 0.00 \

150 mg, bid 8.71 8. 66 0.00 99.97 0.03 vV

200 mg, bid 11.62 11.55 0.00 93.88 6.12 Vv

LTG+VPA+El  2-12years 2.0mg-kg~!, bid 8.59 7.13 4.8 83.91 11.27 x
>12 years 25 mg, bid 3.60 3.59 0.02 99.98 0.00 x

50 mg, bid 7.21 7.20 0.00 100. 00 0.00 x

75 mg, bid 10.79 10.77 0.00 100. 00 0.00 x
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Tab.4 Monte Carlo simulation results of lamotrigine for steady-state plasma concentrations (p_ ) in children over 12 years of age (33

dosing regimens)

Follow the Dosing Predicted value/mg - L~ The probability of target attainment (PTA,% ) Warning value
Grow instructions regimen Mean Median <25mg L7t 25-15mg-L~! >15mg-L°! =20mg-L"!
LTG X 12.5 mg, bid 1.56 156 100. 00 0.00 0.00 0.00
X 25 mg, bid 3.10 3.09 3.47 96. 53 0.00 0.00
v 50 mg, bid 6.21 6.18 0.00 100. 00 0.00 0.00
Vv 100 mg, qd 7.90 7.61 0.00 100.00 0.00 0.00
v 62.5 mg, bid 7.76 7.73 0.00 100. 00 0.00 0.00
vV 125 mg, qd 9.47 9.26 0.00 9. 58 0.4 0.00
vV 75 mg, bid 9.31 9.26 0.00 100. 00 0.00 0.00
v 150 mg, qd 11.36 11.11 0.00 91.51 8.49 0.02
VvV 100 mg, bid 12.44 12.41 0.00 96. 17 3.83 0.00
Vv 200 mg, qd 15. 16 14.86 0.00 51.76 48.24 8.85
LTG + VPA X 12.5 mg, bid 3.84 3.83 0.00 100. 00 0.00 0.00
X 25 mg, qd 4.69 4.56 0.00 100. 00 0.00 0.00
X 25 mg, bid 7.67 7.65 0.00 100. 00 0.00 0.00
X 50 mg, qd 9.36 9.07 0.00 100. 00 0.00 0.00
X 37.5 mg, bid 11.51 11.47 0.00 100. 00 0.00 0.00
X 75 mg, qd 14.07 13.65 0.00 64.78 35.00 0.89
Vv 50 mg, bid 15.35 15.33 0.00 38.74 61.26 0.00
vV 100 mg, qd 18.78 18.23 0.00 14.77 85.23 35.18
Vv 75 mg, bid 23.00 22.93 0.00 0.00 100. 00 98.43
LTG +EI x 25 mg, bid 1.45 1.44 99.98 0.02 0.00 0.00
X 50 mg, bid 2.9 2.88 23.40 76. 60 0.00 0.00
X 75 mg, bid 4.34 4.32 0.53 9.47 0.00 0.00
v 100 mg, bid 5.81 5.71 0.01 99.99 0.00 0.00
Vv 125 mg, bid 7.24 7.19 0.00 100. 00 0.00 0.00
Vv 150 mg, bid 8.71 8.66 0.00 9.97 0.03 0.00
Y 200 mg, bid 11.62 11.55 0.00 93.88 6.12 0.02
LTG + VPA +EI x 12.5 mg, bid 1.80 1.80 100. 00 0.00 0.00 0.00
X 25 mg, bid 3.60 3.59 0.02 99.98 0.00 0.00
X 50 mg, bid 7.21 7.20 0.00 100. 00 0.00 0.00
X 75 mg, bid 10.79 10.77 0.00 100. 00 0.00 0.00
3 100 mg, bid 14.39 14.36 0.00 67.05 32.95 0.00
X 125 mg, bid 17.96 17.90 0.00 3.64 96. 36 12.46
X 150 mg, bid 21.59 21.55 0.00 0.02 99.98 71.20

2.2 HEUWHPB ARG EZIEMN S

2.2.1 LTG Hzjipyy AR 25 (2 ~ 12 & L)
GBHEPEY  ARMIEXS LTG AT 2 ~ 12 %
LR 6 Fhe 2507 kAT T BREEPEM 7 2248
fbo MCS g5 5L R0, A 3 Fhas 25 7% (2.0.5.0
mg - kg™, qd 2.5 mg - kg™, bid) 434 FIAIT
NI PTA >85% , i HHRIT i LRI PTA <15% , it
HSZIS T Y PTA <5% ,J LTG Bzl T2 ~
12 % JLE MRS 2507 %8, nIVERCR . 1 LTG B
253697 H =10 mg - kg™ B 8 H VAT A EIRE
PTA=15% , AN B OV 9 & H USS: R R34 i, 8 HH 3%
F VAT
2527 2019 4 10 155 54 5 20 1)

2.2.2 LTG + VPA @RI 452565 B TN AU
FILAHL T 8 Ff LTG + VPA {1 T 12 % L L4 L
R 2 2 T &R, A5 R AR W], LTG (12,525,
37.5 mg, bid & 25.50 mg,qd) + VPA 434 Ti6)7
% N B PTA 2 100.00%, c, it i 3 H 4
3.84 ~11.51 mg « L™, LA |- 5 il h 25 07 % H 7
S T U6 ] 4 #E 70 B (100 ~ 200 mg - d7") ()
TRRAE, #2758 LTG + VPA FiT 12 % D b E0R L
BRI 5 25 245 75 1 T RE A = o

LTG + VPA HF 2 ~ 12 % i JLEE Y 2 Ffi 51
BHAZG TR R IAITE EIRAY PTA 4551 62. 18%
F184.73% , 8 if SC 55 % W {09 PTA 43 5 4
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38.57% F1 66. 89% , AN [ [ I 1) & A= XU it K, 88
A A T HE

2.2.3 LTG +El ARA GBI 454
R R LTG(2.0.10.0 mg - kg™", bid) + EI T
2 ~ 12 2 JLEE Y 2 P ) o 45 25 07 R 00 A TR
77 N PTA 43518 70. 12% #139. 87% , #8697
% _LBRE PTA 43504 0. 07% F1 58. 50% , ¢ Tl ¥4
{53510 3. 71 F1 18,55, {ij 45 ik 3| LTG A 2k
JE AT e MBI I 28 AN RS, & A AU K
o2 R R g 25 A B R L A,
LTG + EIHF 12 % LA b JLZE A9 3 i 7 &
WA RAEZR RPEMLERE R, A A LTCG
(75 mg, bid) + EI —Fh 4525 77 45 & Lk 5 1
(I3 TR NI PTA 25 99.47% |, @ iR YT
% E R PTA 25 0.00% ) o

2.2.4 LTG + VPA + EI @B (A4# B & B PEH
AWFFBAL T LTG + VPA + EI jI T2 ~ 12 %50 )L
HEH6 FEB UL A R, 4R ExR, A
LTG(2.0 mg - kg™',bid) + VPA + EI —Fh4525 7 %
I AEFIRIT B A PTA >80% , 8 1A T & IR
PTA < 15% , #8 H 52 56 = T2 (H 19 PTA <5% , K
2 ~ 122 i JL 2 U0 B A5 T 2 e i O 38, AT

FKFH. MY LTG B =7.0 mg - kg ', A
I FFRA PTA=38% , A K I Y & A KU Kk
e, 2R R AR T HERE

LTG + VPA + EI JfI T 12 % Ll i L&y 7
Pl LI 245 25 7 R 580 R P BRI 45 SR R W], LTG
(25.50.75 mg, bid) + VPA + EI 3 Fp2A 2507 R 1
PTA Jy 99.98% ~ 100.00% , Jj {44 25 )5 % T
LTG H 7% =200 mg - d~"m, #6575 L BR M
PTA=32.95% , AN K SO0 ) A AU B R R34
WA THER
2.3 SRR p TN HE KL T BREWNF W

PLLTG T 2 ~ 12 % i JL 35 2 ], 7 [ 5
LTG R MRATHE T, &A%t p, MR
(B 2) o G FFHIZGXE p o v B S 1) 52 i
KA LTG 4525 )73 E K 2.5 mg - kg™, bid F,
BZGRIT M TIRIT B NI PTA 24 97.49% ,p, T
My 8. 225 4 i VPA [y PTA 3} 65.33% ,p.. K
13.83 ;4 EI ff) PTA 7 80.33% ,p_ 2} 4. 62; [l fit
4 Fi VPA 1 EI ) PTA Jy 78.26% ,p. 2}y 10. 74, ]
HILTG 5 VPA & Mt p W1 Fi, 5 EL G HBE p
B IS (R R 5 B VPA 5 EL S LTG #2lih
ISP p AR

Probability

9,856 Displayed

280
20

20
200

o
wug
0§
H]
1208
100
)

b 250 Crtainty: 8033 % 4 [1500

g 8 8 8 8 8
fousnbosy

B2 BEELTGCHEQRS5mg kg™, bid) EFFAFAETET c RFFFENLER

A -LTG ¥Z§i8¥7; B-LTG + VPA; C-LTG +EIl; D - LTG + VPA +EI

1

Fig.2 Monte Carlo simulation results of ¢ with LTG dosage is fixed (2.5 mg + kg™, bid) under different combined regimens

A - LTG monotherapy; B —LTG + VPA; C -LTG +EI; D - LTG + VPA + EI
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Tab.5 Sensitivity analysis results

Sensitivity of factors influencing steady-state blood drug concentration /%

Study population Group
CL Vy Ka F t T
Children aged 2 to 12 years(2.5 mg - kg =1, bid) LTG -96.5 0.0 0.0 0.2 -1.0 -2.3
LTG + VPA -97.3 0.0 0.0 0.1 -1.4 -1.1
LTG +EI -84.8 0.0 0.0 0.1 -13.8 -1.3
LTG + VPA +EI -99.2 0.0 0.0 0.0 -0.2 -0.6
Children over 12 years old(50 mg,bid) LTG -52.6 0.0 0.0 2.2 -22.2 -22.9
LTG + VPA -23.4 0.0 0.0 4.8 -10.5 -61.2
LTG +EI -53.4 0.0 0.0 0.7 -38.1 -7.8
LTG + VPA + EI -43.5 0.0 0.0 2.3 -22.0 -32.1

2.4 BT

TEAERBR 25 25 70) B X M SR K0 p SR BT $ T,
LS MR 2 A ORI T 2 SR L3 5 o B AR 44
ZYFIEIT (2 ~ 12 S )L 2.5 mg - kg™, bid;
12 % D EiR JL2E :50 mg, bid) ,iEBRR (CL) % p.,
IR fie K, HE A6 (2 ~ 12 % )L 3. 84. 8% ~
99.2% ;12 % LI b JL#:23.4% ~53.4% ), Hik Ky
Sh 2RI (7 )RR 5 RABE I IA] (o) , 1B 2B 51
BECF) X p JAZ A RIXTE AN WS R 3 4 (Ka) A0
FMI ARV, WX p, JCFE

3 3 8

AW ST PK/PD JEH 58 38 5255 B A 4
TN LA T LTG T L ZE M 8 5 A [F] 45 2Y
5% T B A S, JUH R B 45 FH 251
B HPEVELT T O IR AR R AL, AT LTG 2 +F
mamv s it — e 2%, R A, LTG M)
BT (AT 12 Z UL B L3 ) (LTG + VPA(H T
2 ~ 128 L) LU LTG + EI(FH T2 ~12 % K%
12 2 U4 B4 L) i et 45 25 J5 S8 ¥ 5 Ui W] 43 4
TR H AR 25 25 07 8 FHVE A — 30, R T4
KB ) LK B 5 45 24 R ] 3k 318 850R T Tk
JEE IO 3 B I PR TG 48 AE 88 U B 5 R 25, SR, 24
LTG + VPAJRYY 12 % DL e LT, Sl 45 25 07
ZEMH IR 25 ~75 mg - d ™" B A B A3 4
FEF 5 100 ~200 mg - d ', F 0] LTG + VPA FF
12 2 DL RS L2 AR 0 B 13 HE 1 77 o 4 24 ] g
it e, {H 3K — 2 B v 75 e DR 3k 95 P99 Tk = 2 i 41 1)
X,

MCS 255 FE0H e M52 R 2G4 2557
A IR 7T, 5 25 R EOR SR 2
c FIEBEARIKT- 8w EAR R H R T, RG2S

272k 2019 45 10 J1 55 54 4555 20 ]

SIPIRER TN ¢ BN IR . BUBME A 2 B,
FEHERR 25 25 70 0 SEHR B e G2 M P HTEE T, W BR R
XF e SRR, H 2 A, LTG 2 i IR
R MR IR L R Bl (UGTs ) AR, 2B )
HIGTE PR N2 R N-S AR RS AT . A
ORI FT 28 SR 12 K I, 4 I B 4 390 3 5 590 )
BEFL LTG {APYIEERR . Weintraub %% 25427
G 16 R 25 X LTG 35 bR 2052 i )5 &
B, A H VPA B LTG FE BRR AL 60% | 1M &
FHR E P9 FOAR Z 94 n] 43 5008 LTG 13 B %248
& 30%~50% 1 125% . Zhang 22" 8 ~7 (1) v [ 96
S LEE LTG B 2) gh 2 i m it — B iR T & H
VPA I EI X6 A [A] 45 5% B LB 7R P9 35 bR 2 10 5
KA VPA A i 224 LA T L (<6 %) |
SEREH(6 ~ 12 ) LEREREB(>12 %) JLEWNE
Ba AN B FRAR 55% ,53. 5% F1 50% | Tii 4 Fi E1(
PGS B PG SRS L) DULAR R T 99%
98% M 70% ., I, 7 FRHELER 4 2557 =58, & 5F
25 R LTG 5 B 24k imi s mi 5 e /K7 A
MER PR R IR A LTG & I FH 24 15 () 551

At B — R, ot Bk
(25 8122505 | B I T 2 28 A 3 [ 40
JUH R 2 S A 5T | 2 3h 2 S R A L R
E AR BRAEDR (RSE% ) ¥/ T 20% , F W] iZ A5 A
T 245 3 2 S8R R A A o 32 R AR AR R
PEo A T PIRRIE TR A BB R (4350 R 60 f4],
114 AN B s B 165 151,303 ANk o) , HABE R R 28
Z R RAEAR BRI, REF AR LTG A2 82
WU ARl 2E B2 a2 S 8. HaR, R
WFSEHRIE ) LTG A R0 B 22 540K, HATfe M
W ARMESE LTG T v [ )L 2 1) A 50k J32 3
JUEARWMIFBE R T B PRyusiin 56 3 (ILAE) ) #E4
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PRIE, L T ARl 22 53, BE TR AR LTG 7 A [E 00
BOLP A ROR LB E R R . fda , A0
TR M R AR AT R T c RBVE TR
J7 7 NI — MBS R 7E 10 000 7RI 254 T 1
TR R AR AT 1, R T a2 Lk
MZEIE , B B EIAMAR2E 5 AR N 24 8l i R Y SR 2%
P BILAS SR A A AT REANE T, (ELX T M A8
JLBRBA SRR

LR LR, ZHAR LT LTC KU A5 45 25 R n]
AT B AR YT ROR , KT U0 I P 4t 5 4
25 2577 EAB IR AT T UL o 45 24550 S I
2GRt e JKF KR HEER AR BUR, I PRI B LTG
W 2577 S N4 PK/PD J A AR L SEBR s £
R A A B, 7 B K7 R0 /N il SR 22 ] <5
-,
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