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Ty—~aRA M) I RLE, BFRET VEEME L, IEMERESE ) FOERE EENICH ) TR THD.
REFIE LT, REMIFEYENRE (population pharmacokinetic, PPK) fif#HT<CHREEE F SR BN AE/FE 71 (population
pharmacokinetic/pharmacodynamic, PPK/PD) T &\ o 72 b DB EIT HiLDH. S HITIEFETIE, ARG
DRARILEN /LN DB T — X x4 LT, BMHEET L ZHET 25 model-based meta-analysis

(MBMA) HIEHENTND. 77 —~va X M) 7 2ZBFHH0MRTEE LT, BEFBINENS 5.
FEEFIfEHTEORIA L LTIE, AN OF — 2 B0 nWGELHER RS EE T TRV ARG E Th -
THHEISARETH DA, NTA—HICEETIHRFIZONWTORMNEIT) 2N TE D, HELEZET LV
RS ARy alb—a v Z{T) ZENTELHRBRENETOND. ZOX ) RN L, WREY
REEBBROOEONTT—XICK LT, 7ry—~aX N 7 RAEERTHZ LT, EELEEFEMICEL
TEL OFRBIERERUT 2 LNFETHD LBZZXOND. ARF T, “EELBEESLHZHNE L
BT — DL 77—~ a X MY 7 ZOERICET 2498 L L C, RRE XLORKRBROZNZEN
MHOEMEINTT —HIZHK LT, 7y—~aA NI 7 RAEERTAHZ LT, EELEEFERICAERE®RE
T, UTFICRLE 2 2O/ &2 T 7.

F1ETHE, WRBEGLVEBESNTEEFINLVTT =22 H0T, Bt TANAIKTEH 5D Perampanel (PER)
@ PPK fif#T 2 52t L7=. PER X, FEIZAFIKIZISV T cytochrome P4503A4/5 IZ L » CTRE SN FEHTH S
F O, FMCHIEESR #7559 5 Carbamazepine (CBZ) OFFAHICL Y, RENTLES P RENME T 5
ZENHBNTND. AREFITIE, CBZ OO E A E[E L7 PPK E7 L AH4L9 %5 Z & T, PER & CBZ
DI EAERIZHONW Tl A T > 72. PPK BT VOMEICHT- Y, CBZUFH O EA L TORR L7 7o
—FNHETIANEFMBIAATE 2 DD PPK T /L EEE L, O THIVEREZ 310 L7z,

1) CBZ #fifHOFEL o7, 7 3TY HNVEHE L TH -7 PPK £7 /L (Empirical PPK £ 7 /L)
2) (R A N— AL MEAGET D Z & T, CBZ 4T LICFERFHE DR E S OEWSCIRF ]k D 5288 % 1 7
JAATE PPK £5 /L (Semi-mechanistic PPK €5 /L)

552 FCIX, S S VT BRI AE SR O AR SR A O C, R AR R M R e K 2 %t 4 & L7 MBMA
7ol U7z, ARRERE T MR ETR TP R DR AR BIC L W B SN2 HEMER TH 5. KD
REBF 2D E LT, ARMERERPBEEMEES (painful diabetic neuropathy, PDN) & H7fK¥EIZ % 40 42T

(postherpetic neuralgia, PHN) 232817 b s . EWOMEMITiE L LTE, EYRIENRTLLR->TEY, T4
T D EiPIER O BEISTERIZ XV IRREORIKDIRIZIER Y >odH 5. —H T, Zh o O3EA|F L
Ze AR LB R Z L <, EHIMOESLREDEWLCEFRITAZE LTS, £ 2 TARRE T,
MBMA (Z X ¥ PDN & PHN (251 2 M FE AR in iR O A9, ZEMEIC OV TOFHR, KTIh bz
BT HRTFICOWTERNRFM AT 5 2 & T, FEEIZR T 2 ERENEEECABRERz Mt 2
ZEEmAME LT



F 1 E . BREMEYEBAENT 2 H\ 72 Carbamazepine 12 X 5 Perampanel O IR¥EIRE~ D &M
[ 5]
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JUNKFBEIZ T PER Z 16 B TR ARG Sz AR NBE 2 & Uiz, Mila OB+ T
&V PER O, BEER, BARENE, FHEOHK#REZ L haAr T ¢ 7ITNE LT, dZEED
5%, CBZUFH L TWAHEREIZOWTIE, CBZ OMHiEOE#RS b TIEL 7=
2. BT VS

A% Cl%, Empirical PPK 7 /L & Semi-mechanistic PPK €7 /LD 2 DDET /LML L7-. Semi-
mechanistic PPK &7 /LIZE 1T 2 REABER EORRE(IL, BERSETVEHNTRBIL.. KE, &,
PRI, o, BHEERARAE, OFHEZIEEOBME Lz, BELTLET VO TRIORY 2 7587 (mean
error, ME) (2 XV, TRIOKEE T EHHa%FE7E (mean absolute error, MAE) & IS HRFAZ (root mean
squared error, RMSE) Z #9452 & TRlfi L7=. fi#r>Y 7 F 7 = 712 NONMEM 7.4.3 % 7=,

3. FEETMCESL Y Ial—vay

Semi-mechanistic PPK &7 /L % I\ C, PER & CBZ Z{F/H L TW 5K LY, CBZ 0¥ 5-rik7s PER il
FIREHERSIC G X DB OV T L2, YR a2 b—va cBif 5 2 Ao E LY A I TSR T
Y CTd 5. (OPER 8mg/day & CBZ 600mg/day % fifH, @CBZ % 7 H Z &2 150 mg/day Ol L, 5%
1k, ®CBZ O 51k, PER % 8 mg/day THEFFE 721X, 6 mg/day, 4 mg/day (2P L7-.
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FEAT XTGBT 64 40705, 133 450 PER O MHREITERBFLNT. S6I1C, £DHHO CBZ ZHH L
TWe 224 DB KV, 5550 CBZ O i H R BRI E R 3EE S 417 . Empirical PPK £ 7 /L & Semi-mechanistic
PPK EF/LOWTHIZBWTH 1-a 23— KA BT ILZ W=, £7-, Semi-mechanistic PPK &7 /LIZE
WT, CBZ 241 LICBERFAE DO RN E 13T CBZ O PIREISEAFT 5 LE L, £ OBRAITRIEET V2 H
VNCREIR L 72, Semi-mechanistic PPK &7 /L O % % Figure 1 (278 L7z, A BHEEORE R, Empirical PPK £
T T, CBZ OOFMOAME)R PER 7 V7 7 o AT 5N L LT Sh/z. —JFT, Semi-
mechanistic PPK &7 /L CIZH B2 E I3RS 2o 7.

Dose Figure 1. Schematic diagram of the semi-mechanistic
l PPK model. Kacpz, absorption rate constant for CBZ;
CBZ central .
Depot Kacez comp;?tnm:‘t ___________________ Induces Kapgr, absorption rate constant for PER; CLpgr, PER
compartment VeaalFasg) |
-------- »l K. clearance; CLcpz, CBZ clearance; Vcepyz, central volume
(CLCBZ/FCBZ)XENZl ] M f__fjiates of distribution for CBZ; Vcper, central volume of
Dose @ distribution for PER; Kiy,, zero-order rate constant for the
l ! l production of enzyme; Kou, first-order enzyme
S Kout R . .
Depot Kaper | PER central bég’ elimination rate constant; ENZ, ratio of amount of
compartment —_— czompartmen)t P
Veeer/Peer enzyme to the baseline; Fpgr, relative bioavailability of
J
l(CLPER/FPER)XENZ PER; Fcpz, relative bioavailability of CBZ.

BAEET VERWT, 2FBF (n=64) 3L OCBZ FHEE (n=22) @ PER MR ERIE R % H T ME,
MAE, RMSE #& i L7z, ZOfEE, R CBZ fFHBEEOT —# ZHW-5E, W OGNSR & Semi-
mechanistic PPK &7 /L C Empirical PPK &7 /L & l_T/hEVWMEZ 7R L7z (datanot shown) . Semi-mechanistic



PPK 7 /L% T, PER & CBZ ZffHI L TWAHHENS, CBZ OFG-ZH1k L7286 123817 % PER Ol
HREHERSIC DWW T I 2 L —3 3 > L7z, PER O 5 &% CBZ H 1% bR L7234, PER OEFIRED
R, CBZ JFHKRED 292 5L 705 Z L ATl Siu/z (Figure2a) . —J5C, CBZ O HH I
VY, PER O H8% 6 mg £ 7213 4mg (Z3E L7284, PER OMFRED ERIZZNZ 219 5721 1.46
L2 Z ENTFHISN (Figure2b, ¢) . S5, WTFROL YA NIBWTY, CBZ OG- Z5E4ich
IELT/2 5 PER BHHOEFREBICELE TETORML, BEZ 23 HTHD Z EMWRBINT-.
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Figure 2. Simulated PER concentrations. The following regimens were set for patients who had received PER 8§
mg/day qd and CBZ 600 mg/day bid and reached a steady state: a) tapering off of CBZ by 150 mg/day bid every week
and continuous administration of 8 mg/day qd PER, b) tapering off of CBZ by 150 mg/day bid every week and dose
decrease of PER to 6 mg/day qd after the CBZ discontinuation, and c) tapering off of CBZ by 150 mg/day bid every
week and dose decrease of PER to 4 mg/day qd after the CBZ discontinuation. qd, once daily; bid, twice daily.
[=%:]

AWFFETIE, BRRBI L0 G o i hiRET — % 2 T, CBZ DO EAZEE LT=2 >0 PER O
PPK E7 VEE L. WTHOET VBN TS CBZ OO, PER OIEMENIBIZ K& R B2 H A5 Z
EWRBE NI IBIC, BEE L N— M AV M E{GE LT Semi-mechanistic PPK E7 /L& H 5 Z & T,
CBZ JtHOFEE, (AOEED X S h T TV ANEKRE LTI, HERL L TET VICHAAATR
Empirical PPK &5 /L & FbNC, #5712 CBZ OFERE O PER DI EE Z EWEE CTHITE 5 2 L& RLT-.
Yialb—varoOfiREY, CBZ & PER I L TWDEHEMND, CBZ OMiA41T>72L &, PER DIl
FIREEIL CBZ #5252 &ICHIE LT b9 23 H TEFIREICED Z LAVRRENTZ. 2O &h b, CBZ
bk 3-4 WL, PER O RMPREET=% 1 o 7RSS,

%5 2 E : Model-based meta-analysis % F\ 72 RIS REREEHER ISR O A MR X OO
[51£]
. TS T — 4
¥ D5 — % ~X—A (PubMed, Cochrane Library, ClinicalTrials.gov) % &#AICHHA L, A D PDN
FIEPHN BFEZ R L LT EEA L —HERABRAINE L7z, BIRL72CERE Y, AOMEORREE LTE
AT, BEMOREL L THEFL (AE) ([CERT BB E R 2T Lz, 2 6B IS Z T,
RERT YA o REEE ROEREZINE L.
2. BT VIS
JEIR A 27 OFRRIFHERS 1L, Exponential €7 /L, AE IZEERT 2R BMERITe AT ¢ v 7 HRET VEH
WTCRIR L7z, Bnax BTV, #EET /L, Constant &7 /L&Al & L CIAIZ &I HEREBEROMBGT 217 -




7o, CERE VI LT T A R BE BT R A B L, DEREICESE I EEDORREIT 72,
MELIEEEETMCESLS VI ab—ra kY, FEAEREGEZEOER A 27 OZEFE KR AE ITER
T HRBBERIZON T O ZIT o 72, FEHTICIZ NONMEM 7.4.3 ZfH L 7-.
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SCHRIEBIR DGR, 30 kR, 96 BF (4 FH)) MR L o7, BIRA 27 OMEIGEBREZ G Lz &
Z 5, Duloxetine |3 Emax &7 /b, Pregabalin & Mirogabalin [Z4%/2E7 /L, Gabapentin /% Constant &7 /LT K
itk Eniz. i, WEBRROMKE, PDN TIIAERK FIIMRH S -7223, PHN TiX PHN O
IR 23 32 2 )88 S AR 1 & L TR STz, AE ISR T 23 B E R0 H &SR E MR Lz &
ZA, WTNOEANZOWTHHMEET VICL o Citid s ive., WEERKROME, AERK M
mnodo. BEETMCESS Y Ialb—rar iy, #IEHEIZIBWT, PDN Tl Duloxetine 73, PHN T
I% Mirogabalin 23 HIEJF A 2 7 2 S5 Z L3R S 7z (Figure3a, b). — 7T, AEICERT 5
BRBERITNTIOEF OB TH KE RERITRD bt o7 (Figure 3c).
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Figure 3. The predicted efficacy of painful diabetic neuropathy (a) and postherpetic neuralgia (b) and dropout rate
due to adverse events (c). Circles and bars represent the point estimates and 95% confidence intervals for parameter
uncertainly, respectively. The dosage was set to the recommended dose of each drug on the FDA labels, excepted for
mirogabalin (using recommended dose in Japan).
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ARFZETIE, &EFE S AU ERRERBRAS RO ARk Z T MBMA Z 3232 Z & ¢, PDN 35 J U PHN i
FHICBIT DIGREOANE, AB SRS 2MBIIER, KON SHEICHET RF IOV TERN R
fiZAT -7, ARG LD &R, FEBICR T 2 ERERIRO BRREZIT O BO LR iE5
EEZOLND. SHIT, MRREFMRIMIIAREIRRN R LR, HEHAEORD LN REEMTH .
Z D120, BAFREOGMME, ZEMEICET D EHRBEMH AT, FRIBEEONE ST 2 RYICiEE T 5 5 &
THRBANFv—2 2R LT LWV RIZBNTY, AFRITAERR DO THLLEXTNSD.
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