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Ae! Cumulative amount of drug excreted in the urine

ALB: Serum albumin

AUC: Area under the concentration-time curve

AUEC.4: Area under the effect-time curve

BW: Body weight

CL: Clearance

CLecr: Creatinine clearance

CYP: Cytochrome P450

K-PD: Kinetic-pharmacodynamic

FLCZ: Fluconazole

F-FLCZ: Fosfluconazole

fuB: Ratio of unbound and total drug concentrations in plasma
HMG-CoA: Hydroxymethylglutaryl-CoA

LBM: Lean body mass

MIC: Minimum inhibitory concentration

MLX: Meloxicam

MDZ: Midazolam

MVA: Mevalonic acid

OFV: Objective function value

pc-VPC: prediction-corrected visual predictive check
pve-VPC: prediction and variability-corrected visual predictive check
PK: Pharmacokinetic

PD: Pharmacodynamic

PPK: Population pharmacokinetic

PT-INR: International normalized ratio of prothrombin time
RSV: Rosuvastatine

TBIL: Total bilirubin

TDM: Therapeutic drug monitoring

TT: Thrombo test

TXBs: Thromboxane B2



VKORC1: Vitamin K epoxide reductase subunit 1
Vd: Distribution volume
WT{: Warfarin
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AnbHhTind, 7.5~30 mg FEAHFEGICH VT, ARFIERZRD b1, o
Y7 7 A (clearance, CL) (% 7.2 mL/min., 734i%&f8 (distribution volume,
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B HATEZ 100% & L7z TXBg AP ERITVECIERE ., EEE(LEREEORAE &
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PPK &5 /Vf#HT Tix, Hasunuma HIZ X > TGSzt MLX #E2E B X
ORI T — & WaExG L Lz, JRDOE 5% Table 1-1 IT5-7, HAANS
P 80 4. HEIANBME 30 4, #EASBM 294, A AP 30 4 & x5, MLX
7.5 mg R OEE LIZBARRBRCH S, ik, MLX 5481, #5% 1, 2,
3. 4. 5, 6, 8, 12, 24, 36, 48, 60, BL W 72h (2 T4, IMH MLX JRE
ORET, BHERIA 7 a~ N7 7 40— 0T NEESIHEC L v IThbhz, i
RakBRiZ UMIN Clinical Trials Resistry system (UMINO000004173)Z% dk <
i, PPK fRATIZ OV T H AR MELFEAEZ AP L OEN EIR L& AT
MR AELZ B OAREE To 72 (HARFMEEALZES FRK 2349
H 12 H7&RE 11-03, ESZEEG B AT HEEALZ RS PRk 28 4 7
H 25 H&ZE 197-4), PK/PD &5 /LT TlE. Bae HIZ ko THES T
CYP2C9*1/*1 ¥ L OV*1/*13 DHEERE 1T BT 2 i MLX #2EE R X OV TXBs 4%
FHLERO ST 90X LV, fh MLX BER IO TXB: ARl ERE 77 75
flift.>’ 7 + 7 =7 UN-SCAN-IT (Silk Scientific, Orem, UT, USA) & F\ {1k
LT —#&x5 L Lz, Bae L OWEITEIT H CYP209*1/%1 BEDE 5T, fa
FERl NERE B 12 5], (A5 71.8+8.1 kg, 4FHin 23.2+2.6 5. CYP209*1/*13
BEO R, FE R R E A B YE 9 f, A 70.7+7.3 kg, FHin 24.4+£2.5 5% T
bolo, L LI-BREICBIT D TXBe AR ER & B5-RiE(100%) & D7
Z TXBo AR & L, TXBo A2 %51 PK/PD £ 7 VA MEE LT,



Table 1-1 Demographic data

Ethnicity
Characteristics
Japanese Chinese Korean Caucasian
Number of subjects 30 30 29 30
Smoking history 9 1 2 6
Age (years) 24 (21-30) 31 (23-34) 24 (21-29) 26 (21-35)

Weight (kg) 63.5(52.1-84.5)  67.0(51.0-91.0) 69.1(56.3-84.4) 74.5(55.9-100)
BMI (kg/m?) 21.7 (18.6-29.1)  23.5(19.2-29.0) 22.6(19.2-26.3) 24.6(19.9-29.8)
BSA (m?) 1.75(1.56-2.00) 1.78 (1.53-2.08) 1.86 (1.64-2.06) 1.93 (1.62-2.30)
LBM (kg) 52.5(44.5-62.9) 54.0(43.6-66.3) 57.3(47.6-65.2) 59.8(47.1-75.2)
Height (cm) 172 (161-180) 168 (160-180) 177 (168-186) 177 (162-195)
eGFR (mL/min) 97.4(74.1-138)  120(92.8-152) 116 (98.9-151) 121 (85.4-158)
ALB (g/dL) 4.5 (4.0-4.9) 4.4 (4.0-5.0) 4.4 (4.0-5.2) 4.5 (3.9-4.9)
ALT (IU/L) 15 (8-38) 16 (6-29) 13 (3-38) 19 (9-63)
AST (1U/L) 16 (12-25) 20 (14-35) 16 (11-31) 20 (12-82)
DBIL (mg/dL) 0.2 (0.1-0.6) 0.2 (0.1-0.5) 0.3 (0.1-0.7) 0.1 (0.0-0.27)
HDL (mg/dL) 52 (37-100) 49 (29-69) 51 (29-97) 50 (30-78)
LDH (IU/L) 135 (106-189) 120 (83-152) 159 (130-469) 133 (98-259)
LDL (mg/dL) 86 (53-177) 105 (41-159) 104 (59-130) 88 (45-141)
TBIL (mg/dL) 1.0 (0.4-2.2) 0.9 (0.5-1.6) 1.2 (0.6-2.0) 0.6 (0.3-2.1)
TG (mg/dL) 84 (46-384) 108 (65-203) 84 (46-172) 105 (39-304)
TP (g/dL) 7.1(6.2-7.7) 7.8 (6.9-8.3) 6.9 (6.3-8.6) 6.9 (6.1-8.2)
GGT (1U/L) 20 (10-50) 16 (11-34) 15 (9-34) 16 (6-58)

Data are expressed as median (range).

ALB, serum albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body
mass index; BSA, body surface area; DBIL, direct bilirubin; eGFR, estimated glomerular filtration rate;
GGT, gamma-glutamyl transpeptidase; HDL, high-density lipoprotein cholesterol; LBM, lean body
mass; LDH, lactate dehydrogenase; LDL, low-density lipoprotein cholesterol; TBIL, total bilirubin; TG,

triglyceride; TP, total protein.
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gt 7 kv = 71X NONMEM ver. 7.2 (Icon Development Solutions, Elicot
City, MD, USA) % 7=, PPK &7 /WEE T, #HiEET VoM. #AM
EEET VO, B8LMEANEBET LOMRFT 2TV, HET T VEAREL
7o BOEET LOME TIX. MNETFTLOMEE LT, 1 RBRINET IV, 7%
ALDHDH 1 RPIET L, BriRBIET L, 0 RE LI 1 IRIEATRINE T
e N7 UYy MUIRINET VARG Lz, RNEREET LIE, 1- 23—}
AVRNETARBIO2 - 23— A2 VETAERE LTz, MLX OKNERE
(IBIHEBR OFAENME SN TND B2 enhn Fbha s/ i— A2 Mpb
AT OMEE= 8= h A2 M MLX BBAT L, AT OgE= 3 — kX >

N B ZAEEEE I WEIPIZRIN = > 3— F 2 M2 MLX 238479 2 BT

PEERET VARG LTz, [ AMEEE T WITRHEER AT T V2 BE L, #A
NEEIE T /WT, HRRAEET VB JONRGRRAETT Va2 RE LTz, £7 /%R
IX. NONMEM |(Z L - CTHH &5 HIBIHUE (objective function value, OFV) |
HEEMOERERRZE, =7 V287 ey ML ViTo 7,

WEET NVERE LT, MAME#SZRE L PK N7 A= {ZOonTH
EEET VARG L, digEoZ &L, U TNORTHERET L E VT,
= Pyop ' (covariate/median covariate)?°V (X 1-1)

ZZT, PIIAAND PR NT A —=F Poop L PKNT XA —Z OREEMELIE, 0
cov T EBEOREBORELZRIBETH D, BEBEOLERZIILU NIRRT ET
vz i,

P, = Ppop'(1 + n-6,) (A1-2)

2T nidEEAEETHY ., BERELY 0 01X 1 ICEBR LT, RIEZEDOKRFHT
HARND PK AT A =22l L, U TFIORTET V& Ve,

Poop = Pa (1 + nep O + Ny O + Np )  (K1-3)

ZZT, PalZBEARAD PR N7 A =% n TFEEE (0 £721X 1) THY .
ch, ko, ca Dz FlIENENFEAN, HEAN, AANETEKT, CYP2C9EInT
ROEHNT, UTOET VAW,

Clpop =CLiyji (1 + nyp 0., + ng-63) (GU1-4)

Z 2Ty CLpop 1ZRT D MLX CL, CL#i#1 V& CYP2C9*1/%1 DR O FiniT
D MLX CL, nsx BE O O 1%, ENENRIS LIZBIBF DT LV s CLays I
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KT HRERT, WEBET VAT v 7T A RIEICL O RE LT, & T
FERBFEAE . BEREIEIE. CYP2C9 Bn1ANUZ X - Tl S e W E A ZE) &
RiFEZEL LTHRIHT 2720, A7 v 7T A XIEORTEERFEIZIBW T, (Kis (KE

(body Weight BW) FRAENAE (lean body mass, LBM). {&ZFffk. body
mass index) . FARMRAEM, CYP2C9 &5, RIEZDIRICHGI L, 7 VvET
IVEREEE LT, @é@ﬁxﬁ T, 7T A0 —HERZRWIZET VAT
THEL, ZVETNVERDET VAR TS Z LICI ) EREET NV EIRE
L7, BT O&ERIT, NONMEM (2 k> THH S5 OFV & A /- b
& (FEKYEE0.01), HEEMOIERERZE, 7 LMY 1y MZEVIToT,

AT T VORI & LT, prediction-corrected visual predictive check (pe-
VPOIZ X DERFMEB LT — F A N T v 7B KD HEHEOEHEXF O
HHHAZ1T->72, pc-VPC i Perl-speaks-NONMEM?23 % Fv >, 1000 [E]DE > T
B eI alb— g w20, BTV TFHHED 5, 50, 95% 5.0 95% 5 #E X
AR L7z, SBRmICRT 2 FEZRIED 5, 50, 95%REzHHL, E7 LT
B & i35 Z L2k v BT MICE D PHMEREZFMG L7, 77— FA R T >
THEE 119 2 0F Y UFT =2y b EiHIc LY 119 40T — b
ANTwTT—42ty FEfEK L, PPK X7 A—XEH#E LT, 7—FA LT
v I T =2ty FOERE PPK /3T A —ZH#E5E 4 1000 [F117V ), 1000 {H D/ Z
A—ZHEEEZ A, =t o Z A EIZ LD PPK /YT A — % D 95%(5 fH X [H]
AEM LT,

3. PK/PD &7 /L4

PD 7 WAEZIZHWD PK £ /UL, BiE (2. PPK 7 /U] (2L - T
BE LI EET LV E L, CYP209%1/%1 BER XY CYP2C9*1/%13 #ED i
MLX % B P AE ORRRFRIHERS 2 K512, T Ei PK N T A =2 ZHEE LTe,
Boniz PK /3T A —Z HEEE A AV MLX #2E42 F#l L, Ffliims MLX
R JOKHE O TXBe AR EEZ -, PD 7 VEHE L, PD €7
JUiE. MLX OVEFAEF2> 5 MLX 78 TXBs O ARk % [HE 4 2 BEGT T L &
LA MLX N ERR RO & & TXBe DA A 522 ET D L RE LT,
ETNRELLFICRT,

Y
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B yixe VR R RS, ROWIMISHEIL 100% & L, MLX #5-801% dR/dT =
0 DI=h, LLTFDOBRMELY S22,

kin = koyt - 100 Ri(1-6)
PK/PD €7 /VOFHMIICIE, #EEEOERERZL L OET A2 7 e v M & A
7~

4. I =2lb—Ta v

PPK &7 WVEHTIZ & - TH BT 572 LBM £ £ O CYP2C9 8 (51T &
% TXBe £ R ORI 52 D BEA AL 720 F5-5=1T 1 7.5 mg,
1 H 1EEE L LEFREDMH MLX 2R L O TXB A O R EFmII T
2 b—YarEiTolz, BixE 2. PPKETMAEEE] Ik > THE L PKE
T V&, CYP2C9*1/*1 B TR D EFEITHE VT LBM 23F14 I 2. PPK &
TG | O RORMAE, FRE, BLORESEOYA &, LBM AHRED
B IZRBWT CYP2C9*1/*1, *1/%2, *1/*3. *2/%2, *2/*3, B I O*3/*3 DGHE
oI MLX BEH#HBEZ S I 21— ar Lz, vIalb—ya il TEDL
- ifnd MLX iR X OWTE 3. PK/PD 5 U5 It X > TH 57z PD
EFT VAV, TXBe AR ORRFHER 2> I 2 b—2 3 v Lic, FEORRIE
E LT, 24h O TXBe AR ESEL > I 2 b—r a URIFEICER LT,
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Fig. 1-1 Plasma concentration-time profiles of meloxicam for (a) single and (b) double
logarithmic plots. Individuals are represented by lines. Colors represent CYP2C9

genotypes; gray line, *1/*1; green line, *1/*2; orange line, *1/*3; and red line, *2/*2.

HEBEETAMITICEY, V. oIEELE LT LBM BXOMET VT I v

(serum albumin, ALB) 73, CL ®#:Z5& L LT CYP2C9 & =R AA F
NIZET AR TIVET IV E RoTe, RIBEZEITRE SN2 -7, LBM (AOFV =
41.335; df = 1; P<0.001) F7=1% Cypgcgiﬂg{i%@ (AOFV = 57.854; df = 2;
P<0.001) ZERWEEDETANDENENAEIL OFV BRELeofclzH, Ve
OIZEEE LT LBM 28, CL OAEREL LT CYP209 &n AN AAE N
BTN EREETVE LIz, BRKETIVICEIT S PPK NT A —ZHEEHS &
W7 — hANT v FEICKVEMB Lz PPK N7 A —% OEFEX[E % Table 1-2
2, EET LY FRISNT CYP2C9*1/%1 @ CL \Zxt4 5 CYP2C9
AR TSR X DD RIT, 142, /%9, *1/%8, *2/%3, *3/*3\12B\ T, Fh
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I 15%., 29%. 40%. 55%. 80% TdH 7=, KEET NIZEBIT D pe-VPC %
Fig. 1-2 127”9, FEREXL V HH L7 5, 50, 95%0%, 7 /L THME L 0 HH
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Table 1-2 Parameter estimates and bootstrap confidence intervals for the population

pharmacokinetic model of meloxicam

Original dataset Bootstrap result

Parameter Estimate (£1.96xSE) Median (95%Cl)

CL (L/h) 0.391 (0.375 to 0.407) 0.390 (0.375 to 0.407)
CYP2C9 *2 on CL -0.147 (-0.234 to -0.0604) -0.147 (-0.215 to -0.0410)
CYP2C9 *3 on CL -0.400 (-0.4881to0-0.312) -0.400 (-0.483to-0.301)

Ve (L) 7.79 (7.24to 8.34) 7.80 (7.01to 8.35)
LBM on V. 1.05 (0.695 to 1.40) 1.06 (0.746 to 1.41)

Q (L/h) 1.24 (0.948 to 1.53) 1.24 (1.00 to 1.68)

Vp (L) 2.73 (2.20to 3.26) 2.72 (2.22to 3.49)

ka (/h) 2.00 (1.38102.62) 2.05 (1.44to 2.84)

DT (h) 1.91 (1.86to 1.96) 1.91 (1.83to 1.94)

F 0.425 (0.367 to 0.483) 0.423 (0.364 to 0.481)

we (CV%) 21.3 (18.4t023.9) 21.0 (18.2to 23.5)

wve (CV%) 17.2 (13.4t020.3) 17.1 (14.0 to 20.0)

Wka (CV%) 131 (68.1to0 201) 130 (81.5 to 193)

w 2.03 (1.46 to 2.60) 2.00 (1.451t02.62)

Wia-Wr 0.243 (0.0269 to 0.459) 0.262 (0.0421to 0.482)

o (CV%) 12.3 (11.3t013.2) 12.3 (11.4to 13.2)

Cl, confidence interval; CL, apparent clearance; Clyop, population mean of apparent clearance;
DT, duration of meloxicam entry into the central compartment from the absorption
compartment by zero-order rate; F, fraction of the dose absorbed through the zero-order
absorption process; ks, first-order absorption rate constant; LBM, lean body mass; n+;, number
of CYP2C9*2 alleles; n+3, number of CYP2C9*3 alleles; Q, apparent intercompartmental
clearance; tiag, absorption lag time for meloxicam entry into the central compartment from the
absorption compartment with the first-order rate; Vc, apparent volume of distribution in the
central compartment; Vcyop, population mean of apparent volume of distribution in the central
compartment; Vp, apparent volume of distribution in the peripheral compartment; wc,
interindividual variability of CL; w?, interindividual variability of F; wka, interindividual
variability of ka; wka-wr, correlation coefficient between interindividual variability of k, and that
of F; wy, interindividual variability of Vc; o, residual variability.

DT and ti,; were set to the same value. Eta-shrinkage: CL, 1.89%; Vc, 8.81%; Ka, 12.0%; F,
6.30%. Epsilon-shrinkage: 13.7%. Calculations: ti;g = DT (h). The final population
pharmacokinetic equation was CLy,,(L/h) = 0.391- (1 —n,, - 0.147 — n,5 - 0.400), where
Vepop(L) =7.79 (LBM /55.0)105,
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Fig. 1-2 Prediction-corrected visual predictive check for final model of meloxicam.

The red line at the center represents median observed concentrations and the dotted

red lines represents 5th and 95th percentiles for observations. Red areas represent

95% confidence intervals for the 50th percentile prediction interval and blue areas

represent those for the 5th and 95th percentile prediction intervals.
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Fig. 1-3 Pharmacokinetic/pharmacodynamic model for meloxicam.

kout

Absorption phase profiles are described by zero-order absorption and first-order
absorption with the lag time model. CL, apparent clearance; Cp, plasma meloxicam
concentrations; DT, duration of meloxicam entry into the central compartment from
the absorption compartment 1 by zero-order rate; F, fraction of the dose absorbed
through the zero-order absorption process; ka and tisg , first-order rate constant and lag
time, respectively; kin , zero-order rate constant for increases in percent serum
thromboxane B; (TXB;) generation relative to basal values; kout , first-order rate
constant for decreases in percent serum TXB; generation; Q, apparent
intercompartmental clearance; Vc, apparent volume of distribution in the central

compartment; Vp, apparent volume of distribution in the peripheral compartment.
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Table 1-3 Parameter estimates for the pharmacokinetic/pharmacodynamic model of

meloxicam

CYP2C9*1/*1 CYP2C9*1/*13
Parameter Estimate (%RSE) Estimate (%RSE)
CL (L/h) 0.320 (1.35) 0.147 (2.12)
Ve (L) 5.24 (6.35) 3.38(22.9)
Q (L/h) 3.41 (18.5) 3.38(22.4)
Vp (L) 5.18 (6.89) 4.55 (20.4)
ka (/h) 5.01 (9.18) 5.27 (8.48)
DT (h) 2.99 (0.140) 2.96 (0.242)
F 0.653 (2.25) 0.713 (8.79)
Kout (/) 0.912 (17.2)
% 0.739 (9.62)
ICso (ng/mL) 1390 (10.2)

t|ag = DT, kin = 100*kout.

CL, apparent clearance; DT, duration for meloxicam to enter the central compartment from
the absorption compartment by zero-order rate; F, fraction of the dose absorbed by zero-
order absorption; ICso, plasma meloxicam concentrations that decrease ki, by 50%; k., first-
order absorption rate constant; kout, first-order rate constant for the decrease in percent
serum TXB; relative to the basal value; Q, apparent inter compartmental clearance; Vc,
apparent volume of distribution in the central compartment; Vp, apparent volume of

distribution in the peripheral compartment; y, sigmoidicity parameter.
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Fig. 1-4 Graphical fit of the pharmacokinetic/pharmacodynamic model for meloxicam
Left upper panel, plasma concentration profile after administration of 15 mg of
meloxicam; right upper panel, profiles for percent serum TXB; generation relative to
the basal value. Left and right lower panel, pharmacokinetic and pharmacodynamic
residuals plots. Plasma meloxicam concentration plots represent data from Bae et
al.*®, and plots of percent serum TXB; generation were calculated as the difference
between 100% and scanned percent inhibition of TXB, generation. Circles represent
observed average data. Lines represent predictions. Colors represent CYP2C9
genotypes; green, *1/*1; and orange, *1/*13. Error bars represent SDs. The SDs at 1-8
hours after administration were not digitized because the error bars were not

recognized for all groups.
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Fig. 1-5 Relationships between changes in covariates and the effects of meloxicam.

The graphs show the impacts of lean body mass (a, b) and CYP2C9 genotypes (c, d) on
plasma meloxicam concentrations and percent serum thromboxane B, (TXB)
generation relative to basal value-time profiles. The simulation was performed by
varying CYP2C9 genotypes or lean body mass for 7.5-mg daily meloxicam
administration under steady-state conditions. a and b, CYP2C9*1/*1 genotype; c and d,
the lean body mass is 55.0 kg.
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F4H ER

MLX ® PK €7 /L%, WIGEFEZ 0 KRB X OV 1T IRBRBULET /L L LZ 2 -
T N— M A NETANEEET NVE 2 o7-, Lehr 513, MLX RN &5
BOENEREL = %E‘eﬂ}%fﬁﬁb\mﬁﬂwﬁfﬂ%wv LR LTnD 18,
Hasunuma & 12725/x L7 MLX #& 0 #5286 A 1L MLX 2 B O R R HE
BCid, WIGRIEFIREG% S h BBEIC 2 HO =7 RNRD LD, ZDZ
EDD L ARIFEIZEB N T = Féé%t%ﬁﬁb\f:ﬂﬁﬁﬂﬁfﬁ%wv%@ﬁ# L7228, IR
fRIZAF DR o Tz, 2T, ROEET —Z O%4 ., Y OXEIOWIGEFE &
REIFAE BR U K 2 PR IDGE AR D 43 BERTAG 208 (R 4 © zb; Lz EEZLND, HITE
BRIZ K 2D FIRISGERE DR EL, RO M PR EHER I CHR < # D S, ARFFET
Kl L7 —4 Tl %5 12 h BEORIMN 12 h METh o772, M
MLX J#E O H#I 2 28N RO b b OO, IBIHER % T 7 VICHARIAT Z

CIINEECTH o T2,

HEBET NVMITIZ LI . CL OEANEDER & LT CYP2C9 Bin1HIH,
V.o &ELE L TCLBM 23R 5 Z EBBHLNI /e -72, PK XT A—HX DR
BT S e o7, CYP209 Bin 12BN X 53D CL ~DO 83
DIEFNZIBNTHHE I TN D 2420, CYP209%1/*3 DEFZ TIL, HANZE Xt
Gl L7 = /) L EH—LOHE 29Tl CL 2N 48%i L, WE A2kt L
L7277 U A ) ROWE 29T CL 2% 38% Lz & #f ST 5, Lene
2013, S-U /LT 7 U D CL DS CYP209*1/%2. *2/*2, *1/%3. *2/*3, 33 L IN*3/%3
DB RO BE L, *1/*112H, 15%. 33%. 55%. 50%. 35X O 71%8
TLHEMELTND, KIFFEORER L ED, b OHED CYP2C9 85 1%
BNZ 315 CL OB HFIZEVVETH O | R SREFAER O KA T, &
TRAREHTRREE Y CYP2C9 |2 X D CTH 2 W IIIAMSTIC L HEE S v CL
DIV ZRMPIME S5 FTREMEDS RIB STz,

PD 7 /WAEEEIZ Lo THERE LTz ICs #EEMEIL, 1390 ng/mL Th -7, In
vitro (23T 5 TXBe AL EZERIC LV ®E 72 MLX @ ICs i 1100
ng/mL27TH ¥ | PD &7 /WEEIC L - TH LI T0s HEEMEIL, SCHRE & T
BThoT-, SHIT . AFERICBNTYIalb—a itk VEH L MLX 7.5
mg/day EEH 51231 5 TXBe Ak X LBM 55 kg, CYP2C9*1/*1 D&
45%., LBM 55 kg, CYP2C9*1/*2 D& 4T% ThH V. T b OfEIL, Rinder 5
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M L7 7.5 mg/day (28T D EFIRIED TXBe ARk 37%29 LIV METH
Do LA D Z &S ARIFRIZE W TH-ICHELE L= MLX @ PK/PD €7 /Wi,
MLX OFEZTHIZHEH L& 2 5,

AHFFRIZ BV THESE L 7= PK/PD &5 /L% 7= MLX # 5% o1 MLX
FER X OV TXBe ARCRORREFHERS > 2 2 L—3 2 Tk, LBM Offl AZEI2 X
D i MLX BRI AZENE T D2, TXBe ARCRICIFE A ZEN A Ul b
N B2 72 5 72, LBM 1 MLX (AANENREOE AN D EK Tlddh %723, LBM (2
KO EEEREINERNEEZ ND, —F, CYP2C9 BRIz XD CL
DFENZEIZELY | TXBe ARFEOBMAEZNAELDHZ NV I ab—a /02X
BH 5T o T2, HRIS CYP2C9*3/%3 DEE L TXBe AR NMEH > 72, TXBg
AR L WHALEIEE 721X EREHIEE O ADRBEOR VAT 4 v T ET L
NG SN TS 222 Lvh . CYP2C9*3/%3 DEFE T MLX 12 & 5 EEsis b
72 EORIERARILY 27 8@, HERLELEEZEZHND,
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W7 U7 ABLUOHEANERSIZ MLX @ PPK fi##i 247 PK £5 L2 # 7212
WEL, ANBIEOLEERNZH 72, LBM OFAZEICLY V. OEAED—
H, CYP2C9 BinTAUZ LY CL OENEZDO—EHRFHH IS Z &2 WL M
IZ L7z, PRANT A= OREZEITRE I N7z, I, H MLX B2 &
HNOBMREZ A LT D72, SCHR L 0 ik L 7= MLX % 5% o 1 MLX
BRI X OV TXBe LR ORRRFIHER 2 x4t & L, MLX @ PD E7 LA L
2o 2O PDET/VE PKET/LEHER L, LBM Offl A28 L O CYP2C9 & s
FRNZ X AT i MLXEE O AZEIZ LD MLX O ~D %> I =
L— g LD BE L7, LBM IE Ve O A ZEE T 2 ZEKTH 55, TXBe
IZH- 2 583/ NS <, LBMICESEREEZZEHT T HMEITRNWZ L2
mE Lz, &5, CYP2C9&5F1E MLX & CL DA N =% it K TH
D, MLX #&5%0ifH MLX JREE7Z1F T2<, TXBe AlRICHEETH 2 &
O Uiz, CYP2C9*3/*3 8 a1 DA X, BIERZILY A7 3@ rTHENE
NHHIH, EEZBETOVNENHLZ L2 LNE L,
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E28 EHEREBEBICETSI)ULAFV—ILOENTA
F18 Fim

EHRREROEE L, 2R~ BEREOBEEREFHOZ &b, K
WIENEIRE DA AZE R E < | Y G-FHE OERI LN L ETH 5, R
WOBEIZE > TRIEMEFEIIBENRER TH L7720, HIEFEEDORE ER
AL, BEORMOIZOIEFICEHETH D,

FLCZ (34 IR 38 1T DRI EEERRICIH S5 7 Y — VR
BEHETh D, YL 31~37 h, @ HERE 2B 2EHF 5% (ratio of
unbound and total drug concentrations in plasma, fuB) 1% 89%. Ae IZ 80.9%
G I TS 29, BRAEMEERIERRIZHIT 5 FLCZ ok b-&lL, FLCZ @
AUC & H/MEBEMIEEE (minimum inhibitory concentration, MIC) @t

(AUC/MIC) % EE=IZiiE &4, AUC/MIC % 50h Bl b & 475 2 & 23 53
DELESND 30, FHRREE Z IR E LicikE TiE BEOREZZE L.
MIC 2A@EmWERE (8 png /mL) IZEWTHFEINHEICHELNLIEGEE LT,
AUC/MIC 78 100h VA E, 9725, AUC & LT 800 pg-h/mL VL E&AFRE L.
BHFHE OGN TS5 30, ;A7 )at > —) (fosfluconazole, F-FLCZ)
%, FLCZ Otz dE L7 v FT v 7 ThH Y, #kN&K51%2 FLCZ 12
R S NPIEEIEMEZ R~ T 3D, F-FLCZ 134 37 fEAofafiic X v, 50-500
mg $HICB T 5 iMH F-FLCZ A E 1000-2000 mg #5128 2 1+ F-
FLCZ )&, & Tlx, £ 98% (10 ng/mL) B L O 78% (200 ng/mL) &, #
VORI RERRNEIRD Z L BHES RTINS 29,

ARE T, EHEREEEOEE x5 L L, FLCZ #4538 XU F-FLCZ #5-
%O MLH FLCZ IR 2 5512 PPK fiftr 247 5 Z & 12 L v | FLCZ AANEhRE D
NEDER ZH] Tz, & HIZ, PPK BEHTIC & WA LI Eie 7 12 e v
Tha a2 lb—y g rEFTW, FLCZ 7213 F-FLCZ & 5% 0ot
e LT AUCMIC ZHH L, BPIGREKOEHICHIT S5 FLCZ £721% F-
FLCZ O e G &2HH L,
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E28 A&k
1. k%

H AR R SR A Bl Rt o ¥ — 128\ T FLCZ 2 & 5-&
N 34 JEFI X v b7z 207 st FLCZ i, F-FLCZ ## &5 &h
7o 23 ER L W 15 547 72 o1 FLCZ 2 Bujik H O 3235 JLON
Nicolau & DA 39 XK 0 Mk L7z 16 S FLCZ 25 ORI IHES T —
Zhxtgrl Uiz, FLCZ 1% 1h 22 TAgi#e G, F-FLCZ X 1JEFHID A 1h 2> F
THEE®R G, OREFNIXBR 5 Sz, FLCZ #5ERFNZ T ik

(FLCZ # 5B BT 2 2 MEc x5 2 E14) 13 FLCZ £ 5% 0-6 h (2%).
6-12h (42%), 12-18h(25%), 18-24h (25%), 24-48h(1%), 48h Ll |k (8%)T
o7z, F-FLCZ B HIERNCI T 2R MEER] (F-FLCZ £ 5JEFIZ 51T 5 2H i
Bkt 2E14E) 1%, F-FLCZ $:5:% 0-6 h (40%). 6-12h (6%), 12-18 h (3%).
18-24 h (28%). 24-48h (21%), 48h LAk (3%) TH»7-, FLCZ £ 7-1% F-FLCZ
¥ E SN BT JEFI DY &% Table 2-1 127~x¢, FLCZ £7-1% F-FLCZ @
Fe L B ORRRIZS CERIC X 0 R E S 4L, £ OfiHIL FLCZ Ti%50~400
mg, F-FLCZ Ti% FLCZ #% & LT 100~800 mg TH -7z, Bujik & DL
L, RTIEREE M4 EMICIRW T, E5AHHIX 115 400 mg, 1 H 2 B 5,
&hH2HBHPS 1A 1EERE, BREHEGE, &51% 1, 2, 4, 8, 24h IZ1Td
N TH D, 14 JERIOFHJERRIT 45.2 7 TPH o 72, Nicolau H D 39
X, EHREEE 5 IEFNICI VT, 11200 mg, 1 H 1EIES, fgRiix, &5
A, %51 0.5, 1, 2, 3, 6, 9, 12, 24h iZfrbh =R TH D, 5IEHD Y
VT F =7 UT 7 A (creatinine clearance, CLcr) . BW. 4O FHE 1
ZE1 96 mL/min, 79 kg, 53 W CTh>7=, M+ FLCZ 2 OEfE LI,
77 784Eit Y 7 h 7 =7 UN-SCAN-IT (Silk Scientific, Inc., Orem, UT, USA)
AWz, BiEL U-fh FLCZ RS 14 JEFIFS K OV 5 EF] o0 34 ifn o
THDHMN, PPRKET/IEETIEENZN 1 NDIERIE LT 72, ABFSEIL.
HARER KA BHRBEEMIERE e X OWRRAER K mER AL Ba oK
RBEFTTo 72 (ARERRPATBREEEDIERE B KR Pk 18 4 7 A
14 A, BEMER R mEFEELZE KR PR 1745 H 19 A% 17-1 5),

23



Table 2-1 Characteristics of patients administrated fluconazole and

fosfluconazole

Characteristic Value or Median(range)
Number of patients (male/female) 57 (42/15)
Age (years) 57 (23-99)
BW (kg) 65 (38-100)
BUN (mg/dL) 20.7 (3-148.2)
CLcr (mL/min) 92.7 (9.0-350)
Scr (mg/dL) 0.71(0.15-5.41)
ALB (g/dL) 2.8 (1.7-4)
ALT (U/L) 41 (5-3795)
AST (U/L) 45 (9-5555)
LDH (U/L) 416 (57-13485)
TBIL (mg/dL) 1.4 (0.1-28.4)
TP (g/dL) 6.1 (3.6-9.8)

ALB, serum albumin; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BUN, blood urea nitrogen; BW, body weight; CLcr,
creatinine clearance; LDH, lactate dehydrogenase; Scr, serum

creatinine; TBIL, total bilirubin; TP, total protein.

9. PPK &5 L%

it 7 v = 71X NONMEM ver. 6 (Icon Development Solutions, Elicot
City, MD, USA) M\ 7z, PPK &7 /MEHT CTid, HHEE T LV O/MET EARM
EEET VO, BLOEANEEET VOB 21TV, PKET/VEAREL
7o WEEET VOGS TIX, F-FLCZ 7»6 FLCZ ~OREHE L, — R
FRICHE S EAE L, FLCZ OENENREIX, M FLCZ ¥R REM digR 2 —+E1E D
HERERLIEZEDND1- a3 X—= AV FETVE LT, BEAMEEET VX
KPBOERDAMET VEIGE L, BANEEET UL, ARRZEE T VB LY
AT T VERE LTz, BT VIERIZ, NONMEM (2L - CTHRH SIS OFV,

HEEOEREATE . =T V27 n v Mok ViTo 72,

MEET NV ERE L%, MAMEBZRE L2 V7 7 2(CDFE LV
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AR (Vd) [2o\WC, EEET VARG LTz, WERET VL, LLFIOR
THREET VE W,
P; = P,p - (covariate/median covariate)?©V (X 2-1)

ZTC, PIHEAND PK/XT A =4 Bpop 15 PK /3T A — & ORHME
cov @i/\xia)ﬁ“ﬂg@%’z&*%i’%ﬁ‘%iﬁlfk %o HEBEETIVITRMEEIZ LY %57&
L7z, CLOMZE &L, BHEETEEE (Cler, M7 V7 F =2 MHPIRFZEFR) .
FHEREIEIE (77 =0T ) b0 72T =8B TARTF BT I/ FT A
77— M E Y L E L (total bilirubin, TBIL) . FLEAN K EF3E . ALB.
MigHe s 3 7) | Flinkl X O BW 2 M L7z, Vd oL &EIL, Fis, BW, ¥
VORI FEEROEE L LTCALB B XOMER Y X7 ZME LT, T V0
51X NONMEM | L » TH I 412 OFV & f i R i E (87K 0.01) |
HEEMOFEHERRZE, =T V27 1y ML ViTo T,

KEET NVOFEL E L T, prediction and variability-corrected visual
predictive check (pve-VPO)IZ X 5 R FEAM 21T > 7=, pve-VPC (X Peal-
speaks-NONMEM?23 % ) 500 [HIDF T A2 2 b—3 g V&7,
ETTHED 2.5, 50, 97.5%41D 95%IFHAX M & HH L7z, FERMAFICZE
F 2 FERMED 2.5, 50, 97.5%maBM L, BT VTP L T2 2 LIk v,
ET AT KD PRIEGE & LR ARG L7z,

3. VIal—Tayv

PPK €7 /VHTIZ L WBH N7 o 72 CL OB EITHES S e 584k
ETHO, BT him oI alb—3 g Al K58 TFlEITo7-, CL®
B TH S Cler & 40, 70, 100 mL/min & L. {EAMZEEICHEY MRARE T
TAREEEF 1000 B1D CL 2384 S ¥ T, &G 82 A ST AEE TIEREE O
CL CKrL., EHFIRREICHIT 5 24 Rl AUC ZH H L7-, AUC 7 800 ng *
h/mL PL E& 72 50 % Cler BICHE M L, BT hrm « v Ialb—3g
ISR EHEITEREE R 2.9 # W CTiT o 7=,
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FEI3H KR
PPK ETILHEEE

FLCZ %7213 F-FLCZ #5-# D 1ftf FLCZ ¥ DR AHERS % Fig 2-1 TR
¥, F-FLCZ DRFHEE T TH D ke OENBZEE D BLOHEEEDS 0 12TV M
Tholelod, CLB L VAd OB ANMEB Z5%0E Lz, BANZEE) 5]
REET L L, WEBET M CIL., CLOIZERE L LT Cler Z#A0A
NIEET VR, R—=ZETVIZHAAFEIZ OFV ME T (AOFV = 70.937; df =
1; P<0.01) L7z, &5iZ, CLer {2z Vd oL LTBW ZfAAAT
ET AN, CL DI E L LT CLler DA EFMAIAATZET VIZH~FEIZ OFV
PMMET (AOFV =22.231; df = 1; P<0.01) L72, CLer 3L BW ZHA0A A
EETIMC CLOIZEE L LT TBIL Z#AA AT ET ML, Cler 8L U'BW
ZARLIRA T2 T M A EIZ OFV 2ME T (AOFV =8.610; df = 1; P<0.01)
LT3, O cov DIFHERRZEDI K E < | O oy HEEMB OB 0 3 F E 72729,
CL @;@TE & LT CLer, Vd TR L U CTHREAMARAATEET V& T
TIE LT, WEET VE Fig. 2-212, PPK /3T A—% % Table 2-2 27”7,
BT T BT D pve-VPC % Fig. 2-3 12”7, FEHIE X 0 HH L7= 2.5, 50,
97.5% 0%, ET/VTHNE X 0 FEH L7ckbh L7z \—t > FAOE#EKMICE E
iz,
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Observed fluconazole conc. (ug/mL)
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Fig. 2-1 Fluconazole concentration—time profile after fosfluconazole (A, C) and

fluconazole (B, D) intravenous administrations. C and D show the enlargements of A and

B at 24 h after dosing. The grey circles are the data gleaned from the literature.

Fosfluconazole Fluconazole
y Dose y Dose
e N e N
X, ke X,
>
1 2 vd
\_ Y, \_ Y,

CL

Fig. 2-2 Pharmacokinetic model for fluconazole after fosfluconazole and fluconazole

intravenous administrations.

X1, amount of fosfluconazole; X, amount of fluconazole; k., first-order conversion rate

constant; CL, clearance for fluconazole; Vd, distribution volume of fluconazole.
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Table 2-2 Population pharmacokinetic parameters of fluconazole for final model.

Parameter Estimate SE%
ke(/h) =061
01 2.05 43
CL (L/h) = ©2 * (CLcr/92.7)%3
) 0.799 5.6
03 0.685 14.5
vd (L) = 84 * (BW/65)%
04 48.1 9.2
Os 1.4 19.6
w2cL (CV%) 44.8 30.6
w24 (CV%) 79.7 37.4
o2 (CV%) 19.8 20.7

BW, body weight; CL, clearance of fluconazole; ClLcr, creatinine clearance; k,
first-order conversion rate constant; SE, standard error; Vd, distribution volume
of fluconazole; w?ci, interpatient variability in CL; w?vg, interpatient variability in

Vd; o2, intrapatient variability.
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Fig. 2-3 Prediction and variability-corrected visual predictive check of final model for
fluconazole.

The red line at the center represents median observed concentrations and the dotted
red lines represents 5th and 95th percentiles for observations. Red areas represent
95% confidence intervals for the 50th percentile prediction interval and blue areas

represent those for the 5th and 95th percentile prediction intervals.

YXialb—vay

ERETFLEMRN, EvT a2 b— g 02k FLCZ CL OfE A
ZDHER T 5 CLer HIZHH L7z AUC 25 800 pg * h/mL LI E & 72 DR & &
H&0%%E Fig. 2-4 (37, BHEENER TH 5 Cler 2% 100 mL/min D%
HRIR RS Tk, 5% 400 mg/day D356 13 AUC 28 800 pg - h/mL L | & 72
HHERIL 11%. 800 mg/day DA X 66% TdHh - 7=,
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Fig. 2-4 Probabilities (%) that the area under the concentration-time curves (AUC) are

higher than 800 pg*h/mL in the steady state.
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F4H ER

O NZEF L OMEANANEB O R Z B 5 2T 5 3pEhieirseix, H£4
TRIRFEIR O FEYRIEO R EICEETH 5 83430, KRETIE, EHIHRET BT
% FLCZ %£721% F-FLCZ #5-% ® FLCZ D IRMNERE D A7 D ZE K & B & 7> C
T 5729, PPK NI #4772,

SCHk &0 g b L7 FLCZ RET — % 2 w3, EHiaREE om
FLCZ T — % %512 PPK fiftfr 24T o> 7o . Vd OIFHERRED w7

(F— 2 KPG#) , AFITITBNTHER & LI EPIRFEE OFT — % 1% FLCZ #
1% 8 h ¥ Co FLCZ BET — & n3b7e< VAIZET AEHRBPAE L TW
HEBZ, ETIRRBE ZXRE LR E 0 it FLCZ R 25 L, 4
HIREEE T — % L AbE T PPK N 21T o7, ZOFEICK Y VAdHEEMD
RMERRZE MK Te o T, WERET VN Tl STRRE v fiflE L 72 B F 12\ T
B R R A O Rk 2N N B CIRSE IR B E T — 2 O Rl 2 HI TR LT
7, XERE VI LT — 2 225 2 &2k » TAEL D HERE T LT
2B T T RFb B HNS,

F-FLCZ O % > 37§62 1%, 50-500 mg & 51281 5 i F-FLCZ #2 i
& 1000-2000 mg # 512 B1F S it F-FLCZ & & Tk, #hFh 98% (10
ng/mL)I LT 78% (200 pg/mL) &, F72 25 Z E NG ST 5 29, RIFSEIC
BWTHLS L= FLCZ @ PPK &5 /1%, F-FLCZ ® FLCZ ~Of#h#fez —
PORFEEMRRIC KV FRR L7, RIFSEOxtGe L L7 — % Tk F-FLCZ 0% 5 &
2% 100~800 mg O#PATH VY, ZOFEGEEFHIHIZIKWT, F-FLCZ O % /37
FEA OIERIEAEIL FLCZ OIRWNEIREIZ BN D720 2 & IR S iz,

AFFE T, CLOEANZDER & LT CLler DNERT 5 Z EBHLMNTR -
72, Rajagopalan & (ZEEHFIREREE 2T 5 FLCZ EzWE 5% O FLCZ CL
OMENZDZER & LT Cler BEKTHZ EE2WME LTS 36, LirL, HIV
BEERG L LG Tk, Cler 1% CL R TIT AL, KENERT S &
WEINTWD 3D, Z i, Cler (ZAFEIZH~ FLCZ CL ~D 2228705 KR E W3,
HIV BFEZ x5 L LizflE ik, BB TEELNHRICEENTW RN
CLer WHEE L L THRH SN o720 EHEER LD, Sobue Hid, EHHE
K FEEICBIT 5 FLCZ @ CL . 1.37 L/h (CLer: 93 mL/min), 1.40 L/h (CLer:
64 mL/min), 0.43 L/h (CLcr; 19 mL/min) TH - 7= L G L T\ 5, AHFZE CHE
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FLIZPPKET VIV EM LFRSEMICEBT 5 FLCZ © CLI%,0.80 L/h (CLer:
93 mL/min). 0.62 L/h (CLecr: 64 mL/min). 0.27 L/h (CLcr: 19 mL/min) T v |
EHERBFICHIT S FLCZ © CLITBHEERIK T RF IR 72, RiF5E
IZB W TR FRIE, TR, AEB IO Z AR L L THRET L2729,
BRI TR & e BRI RS O FLCZ CL MEWER & LT, I
KD IEWHAAERSREMIREORENEZ b D, EFIREHEETIEZ < 0K
BP0, PRI L 22 G EE LI ETIREEE OKRNE)E
RORBEBNEEND,

EFrTHANE 2 b—T g XD THITIE, Cler OfEIZE ST
AUC 7% 800 pg-h/mL LA E & 72 D HERN 72 o 7=, B AROUH SCEFLH O FLCZ
DA FIE 400 mg/day To 5, CLer 75 100 mL/min @ FEFH OH4A . 400 mg/day
TIZ AUC 78 800 pg - h/mL LA | & 722 D073 11% R o 7o, ZhuE, ARWF%E
TTol®rTAE « 22 b— g AL DEGTFRIOSMENR, MIC 25
fETHDH 8pg/mL LRELTWVWDZ L, BHIE AUC/MIC % 100 h & Sy MEIZER
ELTNDZEN—RTHD, Ll EPREE T, RIEEREERRO
KBUTREOFPRICKEREEN D D720, LV HERIIHEELZ LT DH2D1
L. 800 mg/day DHEFFENMELE X BLD,
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E58E /IME

LR ERE 57 JEMIF JOSCER L 0 fhitl L7z 2 JEf 2 xt5: & LT FLCZ &
KO F-FLCZ # 5% ® FLCZ ® PPK i 2175 Z LIZ X W ANENRE DA B 2L
K AT~ FNE TS 57200 PKET VEZHTITHEE LT, Cler IZ2X Y CL
DENZO—EHNHHAIND Z LML, BEE AUC % 800 pg - h/mL
L. WBEL7ZPKETVZH ., CLer 23 40, 70, 100 mL/min T&h % EH T
BiT5EEAUC #liERAZ&REGEZ L ICEE L7-, CLler 25 100 mL/min O
TR T, 400 B L1800 mg/day DL & TIX, TN 11 BL VN 66%
D HEE AUC RERR/GF LN, IR CEICREHRSATHWLIHETH S 400
mg/day TlE. CLcr 7% 100 mL/min OHEFIEFEFR TR GEENARE L, 800
mg/day IZ XD BWARERNE LN D 2 ENRB I,
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EI3E KEPABEBREBEICARILIAVILOENOEANEE A
F18H i

MDZ (34 R Eic B W T AN LR f oz By & LTl S5 8
FEECTH D, FEHEIE, EEAATIE2h EfESIN TS 38, MDZ i, Tk
313 0.34 TH Y 38, fuB L 2-6%., Ae 1L 1%L FEWMEINTND 39 &7
B AL, A AL L OV 7 fE SIS R O K E e iR 8 A © D
HY)CThH D, MDZ 1 TEDHEESRE CYP3A4 OIETH V| FEYEHRENFITEIK
TIX CYP3A4 {7 — 73 L L THWO N TWD 49, FEHREEE T,
I - BHEREDIR T2 LIz k0 | @R @ w N S IT R0 | RN
4.26-36.6 h |TIEE T2 LGS TW\WD 40, EHyRREE 2 x5 L L-MH
MDZ & & & S5 2h R ORER PD &7 VEHT Cid, i MDZ 273 2.2 pg/mL
DEEIL. 50% DR T+ 7 #5Fr3h R (Addenbrroke’s Hospital Intensive
Care Unit Sedation Scale of 5 (unrousable)) 7235% 5415 & #HE LTS 4,
MDZ 1%, #54% 100h Z#E5 5 &, Ra IZEFNREZHERT 57000 bE
FEREL 725 &0 ) FEHOMANE#R N HE SN TND D08, ZDAT =X L
IEI B TR0,

ARETIE, EPRREROEE 265 & L, MDZ © PPK f#ft 217>, MDZ
RNEIREDOE ANEBY O FER 2 PRR LTz, S HIT, M L72HERE T L& v,
ZE LTCEHENREN G ON &5 EZ e LT,
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E28 AHik
1. %%

A AR KM B R b B At v % —I12C MDZ ##% 5 & 7- 5% 30
FEG (B 24 JEF], oMk 6 JEFD) K V15 547z 199 Mol MDZ R LT
BRI 2 x5 & LT, BRILRef] (B3 2%514) 13, MDZ
5B 0-12h(19.6%). 12-24 h (15.1%).24-48 h (17.1%). 48-96 h (18.6%).
96 h Ll | (30%) CTdh 7=, HEE% Table 3-1 (2/7%, AFZEiL. HAEF
KPR LZ B R OERBER T o772 (A RER KA BEWREmEE R
LK Wk 1542 H 28 H),

Table 3-1 Demographic and Biochemical Data of Study Population

Characteristic Value or Median (range)
Number of patients (male/female) 30 (24/6)

Age (years) 53.5 (15-76)
BW (kg) 65 (43-98)
BUN (mg/dL) 18.15 (8-92.9)
Scr (mg/dL) 1.03 (0.5-12.51)
ALB (g/dL) 3.15 (1.8-4.7)
ALT (1U/L) 41.5 (11-850)
AST (1U/L) 47.5 (23-1146)
LDH (1U/L) 565.5 (44.2-6842)
TBIL (mg/dL) 1.0 (0.3-7.3)
TP (g/dL) 5.8 (3-7.8)

ALB, serum albumin; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BW, body weight; BUN, blood urea nitrogen; LDH,
lactate dehydrogenase; Scr, serum creatinine; TBIL, total bilirubin; TP,

total protein.

2. PPK &7 VA4

it 7 7 = 71X NONMEM ver. 7.2 (Icon Development Solutions, Elicot
City, MD, USA) =MWz, fEET VT, 1- a2 X— AU FET LB LW
2-AUNR=F AV FETIVERE LTz, PK /37 A =2 O NHEE R LOF
HE DR NNEBNL, HECER SIS SAE LTz, HERET ML, LLFIC
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RTHEET VE AW,

P, = P,op - (covariate/median covariate)®©V (X 3-1)

ZZT, PIIEAAD PK/NT A =% BooplZ PR /XT A —& ORI
Oeov ITIREBODEBOREZRTHRETHL, HERET NVIENITIIAT 7T
A RVEZEVITo T, 7V T 702 (CL) OMZEEL, H¥EREE L TT 7
=7 M UAT 2T —8, HWMKFERSE, TBIL, ALB, gk & o3
7 R Uiz, matd (Vd) ORERIL, # o 37a0fEE L TALB B
FOMLIFERE S 237 Z2 et Lz, BRARMAEOLEIC L VHHTE 2w CL O
FoZACHEET MK OGAT 5720, HERE L CHIKMREEORRE %
Tolct%, LNIORTHOHEET VAHEETT MTHAIAAT,

dENZ
ar

Z 2T, ENZIZRANT OBEF &, TITRMH. ko 1T AT OBEFE REAEBGEE 2 R
T 0 R ERL, koue AT OBESE B O ISHE E 4k, IND (Zif s MDZ 2%
ERERFENROBRER L, HMRIEET VEZ MW, ENZ OU#ISEMEIT 1
& L. MDZ #%5-8il% dENZ/AT=0 Oi=%, LLTFDOBRIE Y 2o,
kin = koye  2(3-3)

X512, MDZ @ CLIZLL FORIZHEH & Liz,

CLtv = Clpase - ENZ  #(3-4)

ZTC. CLw!x MDZ CL ORAEHIAE, Clyase (3 H CFFERATD CL 25,
ET7 VOIER T NONMEM (2 X > TR EIL D OFV 2 AWz BE e, H#E
EMEOEREE T AWK ey MLV T 72, BERREICE T 5 HEK
YEX, ATHERRPECIE 0.01, BB MECIL 0.001 & L7z, ®EETILVOMEE L
T, pve'VPC IZ X 2R ARHEIBS L T — h A b T v AR X 2 HEEMBOEHE
XMW OBEHZ1T > 72, pve-VPC I3 Peal-speaks-NONMEM?23 % fv >, 1000 [5] D
FUTHNE TR ab— g UETVD, BETATFRIED 5, 50, 95% 5.0 95%
EEIXM AR N Uz, SEMREHEIZH T 5 FZRIED 5, 50, %%ﬁ%ﬁmb%?
JVFRNE L 5 2 S X0 TS E D FRIMERE 2R A EHE L=, 7
— MR RT v FVEF AV T =%y bvD 1000 FOETEHHIZ L D 7
— AT T T—Fty FEER L, PPK X7 A —2&H#E LTz, \—kr
B ANEIZ LY PPRRT A —2 D 95%F X 25 H L7,

=k, (1 + IND) —koy -ENZ +(3-2)

36



3. Vial—varv

MDZ ANEREDZ BN ER & LT 5200272 5 72 TBIL 38 X OV H CFFE o i
MDZ Y%E?Eﬁbliffﬁ“é%ﬁ%%&nﬁ“é lzh, B L LT —#Ic817 % TBIL
O/ ME, FRAE, FIKMEDOLGE O M MDZ #RER L CL ORRRFRIHER %
PPK /X7 A —% ODl%lT—i’ﬂE“%:ﬂ%b\ YIal—varli, HEHE :th%%
LT —HIZBTAREEEOHIETH D 12.5 mgh & L7z, & 52, MDZ
W2 L0 #EER . (Addenbrroke’s Hospital Intensive Care Unit Sedation Scale
of 5 (unrousable)) &5V 5 MHRE TH D 2.2 ng/mLAV% BFEMFPEE L L,
TBIL % 1.0 mg/dL & L7255 O MDZ ANERE DO NNE B &2 B JE L 7o & 5-3F
BAEYIalb—a lHEDENRE LT,

37



FEI3H KR
PPK ETILHEEE

M+ MDZ REHER A Fig. 3-1 17T, MEET7 /L E LT, 1- 32 /3— R X
VRETABION2- arRX—= b AU MNETAERG LT, 2- 28— R A
FETMZBIT DT A=ZHEED T — F A T v FEIZE D 95%EH XM
N0 TIEVER SN2, EEET /ML 1 - 20— A METLEL
7o WEREETIMNT TiX, CL DI EIC TBIL 3 X OH CFE 2 fAA AT
ETIVINTVET IV ETRoT=, 7NET VLD TBIL ZRWeE7 /4 (AOFV =
16.529; df = 1; < 0.01) BIUHCCFHFEZRWZET /L (AOFV = 25.593; df
=3; P<0.01) (X OFVXEEIZEN->T=H, CLOLEEREIZ TBILBLUHE
BE LA ETT VERKET NV E Lz, &R&ETVE Fig. 3-2 12, &k
ETMCBITHPPRANT A—FHEEME T — A NT7 v FTRICKVER LG
FHIX [ % Table 3-2 (2789, 1000 FDY I 2 b —3 g 2LV HEH L7 pve-
VPC % Fig. 3-3 1T~ d, ERELVFEH L7 5, 50, 95%x0%, €7 /L THIE
FOEHE LSS LIz = A OEEEEICE 17,
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Midazolam (ug/mL)

0 96 192 288 384 480 576
Time (h)

Fig. 3-1 Midazolam concentration—time profile.

Each plot and line represents a unique individual.
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Dose

kin* ( 1+Emax*CpV/EC50V+CpV)

Central
compartment

Cp vd

Fig. 3-2 Pharmacokinetic model for midazolam after intravenous injection.

Midazolam autoinduction was modelled with an enzyme turnover model. CL, clearance;
Cp, midazolam concentration; ECso, MDZ concentration that corresponds to 50% of
Emax; Emax, maximal induction effect; ENZ, ratio of enzyme amount to the baseline; i.v.,
intravenous injection; kin, zero-order rate constant for the production of enzyme; kout,
first-order rate constant for the decrease in the ratio of enzyme amount to the baseline;

Vd, distribution volume; y, sigmoid factor (y = 1). Open squares denote enhancement.
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Table 3-2 Parameter estimates and their bootstrap confidence intervals for the population

pharmacokinetic model for midazolam

Original dataset

Bootstrap result

Parameter Estimate (%RSE) Median (95%Cl)
CLbase (L/h) 2.84 (26.0) 2.64 (1.03-4.58)
(-0.450—
TBILon CL -0.208 (38.9) -0.237
-0.072)
vd (L) 62.6 (21.2) 733 (44.2-169.8)
Emax 2.03 (58.1) 2.51 (0.77-10.88)
ECso (mg/L) 0.200 (195.0) 0.130 (0.004-6.180)
(0.0042—
Kout (/h) 0.0124 (29.2) 0.0129
0.0204)
wl 0.381 (39.4) 0.356 (0.158-0.688)
wyq 1.04 (59.8) 1.00 (0.21-2.17)
o? 0.136 (12.4) 0.128 (0.094-0.166)

Final PPK equation:

—0.208
CLey(L/h) = 2.84- (T2F) -ENZ,
dENZ _ _ 2.03-Cp \ _ )
=2 = 0.0124 (1 n 0_200+Cp) 0.0124 - ENZ.

Cl, confidence interval; CL, clearance; Clyase, clearance in the preinduced state; ClLyy, typical

value of MDZ CL; C,, serum MDZ concentration; ECso, MDZ concentration at which half the

Emax is reached; ENZ, the ratio of the enzyme amount to the baseline; Emax, maximal increase

in the enzyme production rate; kou, first-order rate constant for the decrease in the ratio of

the enzyme amount to the baseline; RSE, relative standard error; TBIL, total bilirubin; Vd,

disutribution volume; w?c, interpatient variability of CL; w?yg, interpatient variability of Vd;

o2, intrapatient variability.
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Fig. 3-3 Prediction and variability-corrected visual predictive check of final model for
midazolam.

The red line at the center represents median observed concentrations and the dotted
red lines represents 5th and 95th percentiles for observations. Red areas represent
95% confidence intervals for the 50th percentile prediction interval and blue areas
represent those for the 5th and 95th percentile prediction intervals. The open circles

represent observations.

Sal—v3ay

B 1Y 12.5 mg/h, TBIL (X 0.3, 1.0, 7.3 mg/dL (238 % fiH MDZ
B L CL OREHES & Fig. 3-4 107+, #5BMG% CLITHOHEIZ LY
2@ <720 i MDZ R T 5-BAA 34 h (TBIL 7% 0.3 mg/dL ©%;
). 38h (TBIL #* 1.0 mg/dL ®#4) . 46h (TBIL 2% 7.3 mg/dL OH) %
E—7ZF DB T L, 200 h BEICBWTERIRIEIZE L7, TBIL % 1.0
mg/dL. B+ MDZ &% 2.2 ng/mL & L7=3548 00t MDZ #E#B %
Fig. 3-5 ({27, #53#HE 11 mg/h Tl 5-58%4 24 h (Z BAZEM PR EICBE L
T, PR TET L, ©FIRETI 1.4 ng/mL THH- 72, #E5HE 18 mg/h T
WLEFIRBED M R BIEERE CTH - 7228, #5545 36 h Tl 3.4 pg/mL T
bole, WHBL% 24 h £7T 11 mgh, 24h 725 120 h £ T 15 mg/h, 120 h
LIt 18 mg/h & BERERUI S 5 2 85 L 7= 354, #5-BRth 24 h 7 & HAZJRFE

\'l

DB R
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Midazolam (ug/mL)
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Fig. 3-4 Simulated midazolam concentration—time profiles together with the induction
of midazolam clearance during 12.5 mg/h continuous infusion.

Solid line, total bilirubine of 1.0 mg/dL; dashed line, total bilirubine of 0.3 mg/dL; dashed
and dotted line, total bilirubine of 7.3 mg/dL.
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Midazolam (ug/mL)
N

0 100 200 300 400 500
Time (h)
Fig. 3-5 Simulated midazolam concentration targeting the Addenbrooke’s Hospital
Intensive Care Unit Sedation Scale of 5 (unrousable).
Solid line represents the simulated concentration after step-by-step increased rate of
infusion (11 mg/h at 0-24 h, 15 mg/h at 24-120 h and 18 mg/h at 120 h and later).
Dashed line represents the simulated concentration at 18 mg/h. Dashed and dotted line

represents the simulated concentration at 11 mg/h. Total bilirubine = 1.0 mg/dL.
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F4H EBER

ARFETIX, MDZ @ CL D ANEBOHER L LT, MDZ I X iR D
HOHEAMAAALT PPK ET VAR LTz, MDZ © CL OE#HZEER & LT
TBIL Z#HAAATZET NV TIL, HGHIEHERIEH & & b2, A EAAT
RAEDIRY BRRO LT (F—2KEH#), Ziud, BEEETVMHITIZHENT
FRET U7 B R A OS2 E TR SN W BRI L 0 | &5 BAA% RGE
BE & & H12 MDZ OENEIENE#H L TW\WDHZ & 4B 5, Barrientos-
Vega B, +o 8 RA 1S 55 MDZ $5-/1%, R & & iz BA-
THEHRELTCWD 2, X BIT, In vitro WFFEIZE W T MDZ (2 L5 CYP3A4
DFF BB E T HENZ AR pregnane X receptor OIEMELNHRE STV D
13, ZHHOMANS, MDZ I Xk 5 MDZ fA#EsE D A EifiE s & 2, MDZ &

FEDOEANLH 2 £ THITT L E LT, BHOEHEET VAR LTz, A6
JETIX, BE D CYP3A4 O % L3y &1 L OWFET MDZ #EEITHIE ST
RN AT OREER X — R AV R EERR L, AT OEEE RO A RE
JER I MDZ 2 ERFICeE &, MDZ @ CLIZ RN ORI T
HETINEMEE LT, CLOEBER L LT TBIL B L O0HFHEEMAIAAT
BTV THE, BGRRAHBERE R LS S BRI ERZEIImR Y 72 < A6
L. Fig. 3-3 lZ/R L7 L 912, pve'VPC THERED A & EFT L THEED 5
FITEVMEZ R LTz, AR CHE LB CFEET L0 BT OREEEDH
RIRFE TR kowe 13, CYP3A4 # L7 O REEEH AR T L EZOND, K
FZEIZIR W THEE L7z kowt 13 0.0124 /h TH Y BT ORESR EOFEHIT 56
h & 72> 72, Magnusson HIE A< E NI L VD FE I N7 CYP3A4 O
WX 70 hd, Yang 513 23~140 h E A LTV 4, KRE|ZBWTHEE L7z A
DT OFEEROYFINI NS OMEME TN ENnb b, KREICE D THELE
L7 MDZ I X2 BEHEET MIIF S5,

ARBIZBWTHEE L MDZ ® PK 57/ &2 iz Ial—rvailin,
12.5 mg/h O 53 T MDZ & FifeffiiE3 5 & CLITH 5-BA4ERFIC%T L T 2.3
G Z EBNALNTRoTe, CLOEANEEZZE L. BRI MDZ O
BHHEEZELSTLHLICLY  BELEEHDENMGONDI EEZOND,
7. MDZ @ CL % CYP3A4 IEMHDOIEIFE L S D, CYP3A4 1% < DFY DN
LRI B 3o 2 S REIE R Td 5 45407 MDZ 12 L 2 B O #EFR 1T

5B e, CYPBA4 IS Ko TR SN L PAEOR G R EET 2 UEND 5.
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FEHET /IME

MDZ (34 FIREEIRICB W T A TR P O#EEFZ B E LTHEH IS8
HHETH D, 5% 100 h T 5 &, EEDREZHERFT 572D B R
H#ENMRLIZEL 2D 2 NS SN TW5D, 2T, EHiaEEE 30 ER
% KIGZ MDZ O PPK f#HT 24T WVERNEY BB B B R 2 F0 X 2 L 7 S ah 3
PG ONDEEFEZ T Lz, BHIGRAEE IR S i MDZ 2 EHER L,
CLOZEFER L LT TBIL B L CL ® A CFHE LA PK EFLIC L
S>TCitid &N, MDZ IC X W REEEOHCHFENEZV 252 LML
oo ZOPKETALAZHV, IH MDZ REHREZ THIT 5 Z 12k Y MDZIZ
L2 ACHEEBRE LG5 25 Ui, B IREERIZE 1T 5 MDZ O
#13. TBIL 7% 1.0 mg/dL D B# OB E  $ 5 2 # 5-Bi46 24 h £ T 11 mg/h,
24 h 75 120 h £ T 15 mg/h, 120 h L% 18 mg/h & BepEAYIC B 50 & 4 25
FTHZ LKV RELEEINMEONDZ EEHLMNT LT,
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F4E OXRNRIFUOHMBY) ALEEELE=FENFAE
F1H Fim

HIADEANEBOFER E LT, A U XLAD3EEx RIEWITB W THE Sh
TN D 64748 FRAN DL IR 2 IEMEIZFEN T 5 7202, FRNZ K o314 A~—
—DEALEBA Y ALK D2z B LA 2 WA H D,

B B IE RS RSV X, Hydroxymethylglutaryl-CoA (HMG-CoA) &7t
FERZPLEFE T 52 LI XV ENERTEMTH S, HMG-CoA EILMAIL, =
VAT a—/LERRICEE T 5852 TH Y, HMG-CoA ZILHFHEIZ L Y A m
% (mevalonic acid, MVA) &S5, M MVAREX, a2 AT7e—L
BHOREDOIIETH Y | WHITERE, $IITRIRE LR 2 NG, 22T 1
—VEBIFREIERIATbNLD L B2 b TW5, £, IRERFEIL, AR
JER DN DIRFENESF N HE L < . RESHNMEE 25,

Martin 52XV, RSV 240 7 FFE 7213914 6 FRlZ#& G- L72BEo 4 RSV
IREHERE I KO MVA JREHERE 23S S 4L, RSV IR 7 Kk 5 & F1% 6
B G2V T, i RSV IBERBICITZENE O T, M MVA BEHRE
FH2 D Z EME SN ®, 22T, AETIEL, Martin 523 8E LT —4
Z vy, MVA OARGHE I H NS 2 fLAGA A 72 RSV O PK/PD €7 V% #i7-
(THEEE L7z, L L 7= PK/PD E7 L& IV, Wl G LU0 52k 5 RSV
RNETRE DA EZ X 5 i MVA IREAR T 2RISR 228 L | IRFES A
MVA JREHERIZ G- 2 D 884 E AT~ T,
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E28 A&k
1. k%

Martin 523355 L723CHk 4990 Fig. 1 B X W Fig. 2 27 7 7@ty 7 b v
=7 UN-SCAN-IT (Silk Scientific, Inc., Orem, UT, USA) % AW fEfk L 7=
A RSV R EE s L O MVA IR EE ORRFHIHER 7 — % 2%t 5: & L7z, Martin
B OWE 19T, WRE 24 4% 2B, RSV10mg 2 1 A 1[5, 14 A
7RG L, 14 HHO&E 0.5 hAl, 0.5, 1, 2, 3. 4. 5. 6, 8, 10, 12,
18, 24, 48, 72 h (2 RSV IREHIED 7= OIZHML L, 4 BRI L7,
RSV 10 mg # 1 H 1[0], 14 HEF#% 6 Kskeh5- L. 14 H BIZAA1 7 R G- & [A]
BRICEBRIMT 2 2 8 2 o7 o AL —R_"—RBROBRERB/HEIN TN D, M
MVA BRI E ORI, RSV &5 DRi% 24 h IZiT7HIL TV 5, Martin 5
DG T, A1 7 R 5B L O 6 B 5128 C RSV O M BIREIZ 241X
RO HIZRW RO B AL, Martin H O#HE U723k Fig. 1 35 L O Fig. 2
21X 2 BEO KBNS IES | PR 7 Refe - & 2Ptk 6 WP 5 c 1 2 i RSV IR R
L O H MVA JBEOEENRTEHE SN TND Z LD, AEICEIT S PK/PD
TTUEETIIHRBRT VA U 2E T L, 182 8, (RIEHIRZ2 14 A oORERE
BLLlxtge Lz, $72bb, RSV 10 mg # 1 A 1 [H, 14 HR4FRT 7 Bk 5
L. 14 HEZMH RSV EERED = OICEM L, 14 HREMAEK L=, RSV 10
mg % 1 B 1[[, 14 HEF% 6 Refeh- L, 14 B BiZifd RSV REHIE D728
IR L 7= 3B S & L. PR/PD EF U2 1T - 7=, IfiH MVA J&EEHIE D
BeiflE, Martin b O & FERIZ, PRl 7 R G-36 KOV 6 ek G- 0 & 5-H]
MENENDRIH% 24 h ([ZiTbhd b oL LT,

2. PK/PD &7 /WA EE

it 7 v = 71X NONMEM ver. 6 (Icon Development Solutions, Elicot
City, MD, USA) ZHW/=, PKET/VIEREHA 2 - a2 /83— AV MNET IV E R
L7z, PD E7 UAEENE, BITHE L PK 74k 0 PHI L7z 4 RSV
FEFE R JOSCHE L 0 Bl L7z MVA BEZ v PD £7 LV ERRH 5%
RIEHTIC Z VAT o7z, PD &7 /03U F RSV iR EEKAFRIIZ ML MVA JREEA R
W 2 E T L EEOSE T V& Lic, il MVA JREEDN—ZF A 2R U
ALMRBO BN, “ABRFIZEI VR Y X2 %2R L 0 SOEEIZ XY i
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MVA BENER SN DET NV E LT, M MVA BEHERE £ %
1) G N b s

Y
R _ g (1 C—P) — kR #(4-1)

ar el

Z 2T, RiZimH MVA BE., k(3 H MVA JBEARGEEE O 0 UGB EE
Go 13 H RSV JREE, 1Cs0 13X kin 25 50%AK T L72KFD I RSV B, koue (1ML
o MVA JEE D 1 RIEEEE T, v IiT e R E £, k1 ZLAFORUTHE D,
Kin = km + Kamp - cos@n(t — tz)/24) (4-2)

Z I T, ki MVA BREAREEERD Y X LY kamp (210H MVA 2
AR SOR PE TE B OIRE £z 13 H M i MVA 3 EEIE OFR AT D 2 1R 6
% 0 h & L72TEHANFEZ R T, hnlE Krzyzanski 62382 50 L7=LLF O
o L& LT,

m out kout>+(2m/24) 24

v tsin (z—z tz)] #.(4-3)
Z 2T, 10T MVA R OIS 2 7, i MVA B E ORISR,
SOk &0 i b L7= 4R 6 BFo I MVA JBETH D 4.32 ng/mL & L7-, PK

INT A =B B L ONPD /3T A —H (L, naive averaged data JEIZ LV HEE L7,

3. VIalb—Tayv

PK /T A =5 DEMZ L DN ~DOHBLETRDL70 EEGT B 2o
7o FEhOFEE L LT, M MVA BED 24 h OZ)FEFRFFEFE FiEfE (area
under the effect-time curve, AUECq24) % H\, N—Z T A ZFIT 5 AUECs,
IZ%f9° % RSV #5500 AUECqu 2 HH L=, 1 H 1[0 10 mg, A1 7 FF
B G- F 7134 6 R 51236 1T 5 E H KRB D AUECog B SR 2 B L H U7z,
SHIZ, PKANT A= EZTNZH 3.0 f5F£7213 0.33 fEDME DS D AUEC
WOREFH LT, £ RE2 T T4 T U ARBIZE D3N~ DR EE T~
D72, RIEL 222> 1256 . ARIRES 205 O 5 h #BICARFE L 7286 O it
MVA J&EEHER 2 T TR 536 TOVF R 6 R G-I2B VW T I ab—a L
77
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EIH R
PK/PD £ T ILIEE

E L7z RSV @ PK/PD 5 /L% Fig. 4-1 1Z25¢, STk &V £ b U7z
RSV RE &7 LV THMEA Fig. 4-212, ifH MVA RE & €7 L THIEA
Fig. 4-3 (27”7, Pl 7 Rk G368 L OV 6 R 51236\ T, fiEfb U 7 STk
EETINVTHNEITEVEZ R LT, HEE L7z PK/PD /X7 A —4% % Table 4-1 i
AT, tz DHEEMIX 1660 TH Y | kan D b i < 72 DRELNIF% 9 KF 30 47 &
HeE Sz,

kin kout

Fig. 4-1 Pharmacokinetic/pharmacodynamic model for rosvastatine oral administration.
ka, absorption rate constant; V./F, volume of the central compartment; CL/F, clearance;
Vp/F, volume of the peripheral compartment; Q/F, intercompartmental clearance; Cp,
plasma rosuvastatin concentration; MVA, mevalonic acid; kin, circadian production of

MVA; Kout, first-order rate constant of MVA removal.
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—Predicted
® Eveningobserved concentration

O Morning observed concentration

Plasma rosuvastatin concentration (ng/ml)

Time (h)

Fig. 4-2 Plasma rosuvastatin concentration profile.

36 48

The plots represent the data extracted from ref. 49, and the solid and dashed lines are

model predicted profiles.

— = Predicted predose
Predicted postdose

O Observed predose
0O Observed postdose

Plasma MVA (ng/ml)
0 = K W s th M o~ @

12:00 18:00

Time of day (h)

24:00

6:00

Plasma MVA (ng/mL)
O = KN W = h O ~ O

_ — = Predicted predose B
Fredicted postdose
O Ohsewved predose o °
(' O Observed postdose - -~
C
6:00 1200 18:00 24:00 6:00
Tirme of day (h)

Fig. 4-3 Plasma mevalonic acid concentration profiles.

A, before and after morning administration; B, before and after evening administration.

The plots represent the data extracted from ref. 49, and the solid and dashed lines are

model predicted profiles.
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Table 4-1 Pharmacokinetic/pharmacodynamic parameter estimates for rosuvastatin

Parameter Estimate SE%
ka (/h) 0.368 4.5
CL/F (L/h) 264 2.4
V/F (L) 1170 4.5
Q/F (L/h) 148 15.5
Vo/F (L) 3700 24.5
ICso (ng/mL) 1.97 6.2
Kout (/h) 0.668 19.9
kamp (ng/mL/h) 1.06 23.1
tz (h) 15.5 1.8
y 1.65 11.3

CL/F, clearance; ICso, the plasma rosuvastatin concentration that decreases ki, by
50%; ka, absorption rate constant; kamp, amplitude of the plasma mevalonic acid
concentration synthesis rate; kout, first-order rate constant for the decrease in plasma
mevalonic acid concentration; Q/F, intercompartmental clearance; tz, acrophase time
signifying the maximum synthesis rate; V./F, volume of the central compartment;

V,/F, volume of the peripheral compartment;y, sigmoidicity parameter.

vZalb—vay

Table 4-1 1Z/x L7 PK/XT A =X % HEEE, HEEMED 0.33 586 LOHEE
ED 3FZ LA HIT 25 1 10 mg, 1 H 1 [8IFRT 7 Big5- £ 721341 6
i G- O EHFIRED AUEC B %D bV x— FF ¥ — M % Fig. 4-4 ITRT,
T4 6 REf 51281 D5 AUEC B 21T, 8 TR GIZHER 7.7%E <. &
W Z R LTe, PK/XT A —2 DZARIZ L D AUEC BV DO ALK, FH
6 i G-I 3 PR 7 R 5Tt~/ & < RNEN-EDZEENIC K 2 3~ D2 83
INEoT=, RE T T4 T U ARBRICBIT A0 MVAIBED Y I 2L
—a v % Fig. 4-5 [T 7, Rl TR 5B L OV # 6 FFk G- & b, IR3ER
AU XV I MVA BEIIR—R2 T A ZVMEEZ R LT, FR1 7R 5128
T oMIEEI 5 h L DOIRIEIX, T 6 R GIZBITARFHEDOTY I 2L — g
NTHAR AR T R E BRI IREE L 728554 o b MVA J2 20TV Ml % 7R
L7,
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AUEC,, reduction ratio (%)

0 10 20 30 40 50 60 70 80 90 100
| | | | | | | | | | |
CL/F 792Ln 87.1 L/
ka 110 h 0.121 /h
VolF 386 L 3510 L
Q/F 488 L/h [] 444 L/h
A
VpIF oL || 12211
0 10 20 30 40 50 60 70 80 90 100
| | | | | | | | | |
CLIF  792Lh 871 L
ka 1.10 /h D 0121 /h
Vc/F 386 L D 3510 L
Q/F 48.8 L/h [] 444 Lh
B
VpIF 1100 || 12210

Fig. 4-4 Area under the effect-time curve for 24 h (AUEC,4) reduction ratio compared
after morning and evening administration of rosuvastatin.

The simulation was performed by systematically varying one pharmacokinetic (PK)
parameter estimate (0.33—3.0-fold) for rosuvastatine 10 mg administration at 07:00
(A) or 18:00 (B), while maintaining the remaining PK parameter estimates at their fitted
values for determining rosuvastatine PK data. The solid vertical line represents the
AUEC,4 reduction ratio simulated using the PK parameter estimates at their fitted
values (clearance (CL/F), 264 L/h; absorption rate constant (ka), 0.368 /h;
intercompartmental clearance (Q/F), 148 L/h; volume of the central compartment

(Vc/F), 1170 L; volume of the peripheral compartment (V,/F), 3700 L).
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:00 18:00 6:00 18:00 6:00 18:00 6:00 6:00 18:00 6:00 18:00 6:00 18:00 6:00

8 r C 8 r D

Simulated plasma MVA conc. (ng/ml)

6:00 18:00 6:00 18:00 6:00 18:00 6:00 6:00 18:00 6:00 18:00 6:00 18:00 6:00
Time of day (h)

Fig. 4-5. Simulated plasma mevalonic acid (MVA) concentration—time profiles in various
clinical situations.

A, missing a dose in the steady state for once-daily 10-mg administration at 07:00; B,
missing a dose in the steady state for once-daily 10-mg administration at 07:00, and
10-mg administration at 12:00 after the missing dose; C, missing a dose in the steady
state for once-daily 10-mg administration at 18:00; D, missing a dose in the steady
state for once-daily 10-mg administration at 18:00, and 10-mg administration at 23:00.

Bold line, a missed dose; thin line, no missed dose; dashed line, baseline.
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FA4EH BE
ARFETIL, PD O ANNEBOEK TH LA U XA ERTHIET L2 HEE

L7co RSV IINEEEFEERRICE W TIHH SN L 3EAITH S, RSV OFEZ & T
HT HEIET NV EHEET L2 L1280, IBERFEERFICR T 2 EENEE
ERICERT 2B x5,

RSV ® PK E7 Vi, Tzeng HIZL>TIT 7 XA LDHDH 0 IR\ L1 kK
I 2- a2/ X—=hA U RETANHFEINTND 5D, RFFEIZE N THEE LT
PK €7 /Vv®D CL/F1X 264 L/h TH Y, Tzeng 1A L7z PKE7T /LD CL/F
THb 257 Lih LiTVWMEZ R Lz, MVA 2§ RPN S L2 52Tk, MVA
OFFHNE 1h LHEINTWD, REIZBWTHEE L7z i o MVA JRE O 05
HIX1.04 h THY, T & —F LT, ICoHEMTH D 1.97 ng/mL IZH0>
TY. invitrolZBT 5 RSV IZ LD HMG-CoA iZ il Ll EFEBROHRETH D
IG5 ETH D 5.4 ng/mL ITIEVERSE LNz, UEDZ Enn | AEIZBWT
B-lckHEZ L7 RSV @ PK/PD &5 /%, #i#EB LY HEGICHBIT 5Lt
RSV EEL IO MVAREZ +S5ICRK L TWDH EEX HILD,

Fig. 4-4 IR LT L9102 2ab— a2 k0 FHILZF% 6 R 510k
75 AUECa4 B0 ZIE, a0 7 R 5T 7.7% @ > T, kin OTERALARZ
FT tz1L 1565 h THY | A1 6 B D OB 2 BT 5720, Fik 9
30 D kin MNEI < . T ORI 6 h 1T kin 23 Y R LT LA B OB & 72
%o 11110 mg, Fi& 6 R G- DO5GE | ka2 Y X LA G WIS
W, TG UL Lol s RSV B & 72 572 Rl T B 5l Em W3 5
bILbHEBZBND, —F., 1[FE10 mg, Tl 7RG OGE, ka3 XL
PN HEA~@ O O ML RSV RN ICo FRE &L FHIS N/ Z L2 6 PK X
T A—ZDER LD ~DEENRE RSN EEZ 2 HND, RSV LA
CERMF Ch D IRE BFIEIGRE L U NRZ T b a RAXF O E T
LR TR, VN A X T B RO 24 BEEES MR MVA B, o v
A7 a—)L LDL-a VAT B—/LE, LI 6.9%. 14%, 16.3%[K\ & i
INTWND 53, KEIZBITH2ME T, T 6 R 512361 5 AUEC B
L% 7 RFRGICHSR T.7% @m0 Enn, a2 7a— UK TFHRBEID
LDL-= L A7 B — /MR TR b @V AREREN R SNz, R¥Ea T F3 47
ARBFEDO T I 2 L— g T, IRFESI 5 h %ROMRIETIL, PRl 7 K&k 5

=
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TiE, s MVA BEIRESHAENES LIV MEZ R L7z, RSV X, &Wv
SENDF DAL, RNENEE B OFEN DI W14 6 R BRI D23, Ik
HaTIAT U ARROBEE T, §ICIREET 2 Z LI X0 | L8 LI i
Bohd LHEIND,
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EHE /ME

ARFETIL, Martin 5235 L7z ifi i RSV 2R KON H MVA JEE & v,
AN DO NNEBDOER ThHAMEH U R L EfHIAALT RSV O3 % FHl$ %
PK/PD 7 /VEFTZICHE LT, 52, B Y XAIZE DAL 2O A
WEBZZE L, KRBT 2FE0EL | RS2 M H MVA IR EHER
52 2B A TR LT, PRI 7T RRORE L T 6 REORELZ KT D &, F
% 6 REDIRIEITRT 7 FEOIRIKIZ LA, (RNBNREDZEA{RIZ K 2 FZh~DF N
INE L LE LTSRN S, i MVA BEER TENmWNI &2 LML
7o PRI T REICIREE L T2 BB DRT 7 RFICIRIEZ 7, 1% 0 REICAREE L
et PRl T RRICIRIE L7236 L L L 72 i MVA JREHERE 2~ L7, RSV
i, BOVIERNE S, KNEIEEEIOREEN DIV E 6 B ERHELE SR
D, RE2 T T4 T UANRRBOBETIE, Fall 7RG ETHZ LK
D, WESNIZK DD ~DOREL VI THZENAREEZZOND,
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EL5E BERABRSIAL—LavVICEBAMBREAEILIZY D OEMFEIC
EO(ESEERTEDAEAEOKRE
F1H Fim

WIE i3, MmARZERIE DR SOV EH S D PtEeE3E <, HiEiCk T 5
B X 3 KRR K 1o % 11, VI, IX, XK FoEAGREMET L2 &
THEEEIEH 277 50 . WE X PK°PD O AZEZDREWVEYTHY, 2D
ZENA 1 & LT CYP2C9 O fn 1Ak LN RS+ T 5 vitamin K epoxide
reductase complex subunit 1 (VKORC1) D& & FRINHE STV D 5,
CYP2C9 Bin¥2AHEEB L VKORCI BinAREOHBIBEN B AN L AARNIZ
K& Bip s 55, WEHRrEIT, BE OEFIREICIIT 5 MikEEFEEEIC X 0 R
S, MIREEERED NA A~ — B —I1d 7' 1 b 1o B R 2 [E AL L7 $
FEC& 5 prothrombin time international noromalized ratio (PT-INR)% >
D2 ENRITH D,

WEMERFRIIEE I Lo TRE S BARY | ZIRRBLE TIZEA ORI 2 ET 5
T DITHERF EIRED N R GG D D, £ 2T AR THEFE I WE R &Rk E D
7292, BARANZEXG L Lz WEE A ORGFERN. R TINEELZRT / E7 T LM
FAjE S 50, By 57 Kawana b 39IC K-> THE I TWDH, WEIL, FEzho
EEER & LT CYP2CI BT, Fin, L VKORCI Bin TS AA
EN72 PPK/PD E7 ARHE I TWND 972D, A XHEE Z WV EEER]
BHETENLRZNARETH DH, Ll A AHEEIZ LY THI L7 PT-INR %45
LT 2 WE B GEHE O ZITFERHR R TITOIL TV, Ziud, fif WEIRE
R CYP2C9 &in1%, VKORCI BinTHRORPENFEEIK TIThhiTunianz
ENR—REEBZLND, THF, Wright 512 L > TIPSR E 2 V31230 R
HERS 2 T3 5 kinetic-pharmacodynamic (K-PD)E 7 /L & A XHEE & UV,
WI B G531l 2 LR T 5 FE 90 E Sz, K-PD E7 /4%, i WERE %
HES 2 Z EN—RNTRVEBRBGICEWTHHAREEET L TH L EER
b,

ARETIE, BERET VI K 2E Y THNCE S G EREDO A %L RET
DT, WK Y T 2 b—ya &I, WED K-PD £7 /L & A ZHEEIS
£V PTINR #B42 THIL, THMEICKSEERGELRET DL HEE, At+E
556 B 50 Kawana b SO0 L7 /B 7 ML DG ERELEL
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281 A&
1. BT HLE « v 2 b—3 g AR AARNBRE DOVER

PPK/PD &5 /1%, Hamberg 51X » THE SNi- CYP2C9 &Rk X
" VKORCI &M & FlmNnZ#R 7 & L THARAENTE SSULT 7 U &
PPK/PD €7 /L 5% i\ 7=, PPK /X7 A —% % Table 5-1 |12, F4EH] PD /X7
A —H % Table 5-2 |29, CYP2C9&In 1A% 695 L VKORCI &in 1%
B e FNZENOHBSEE L. CYP209%1/%1 (95.4%). *1/*3 (4.5%). *3/%3

(0.1%). VKORCI -1639 G>AG/G (0.8%). G/A (20%). A/A (79.2%) & L
7o WE 2571100 PT-INR IEMEIX T E AN Z %5 & Lo #iis 62 X 0 F2)fE 1.06,
AR ZE 0.10 &, 4FipId B AR NIZE 1T 5 WE &5 BE o 69 1 0 EHME 63.5
k. BEERZE 10.4 A2 V. IERSAICHE D EIRE LT, CYP2CY Ein 17,
VKORC1 #Efi¥%, Wf #5810 PT-INR HIEER L OYERITEHRETH D &
L, BT e Ialb— 30280 1000 $]D PK/PD /X7 A — 4 &3
s, INERBEHAANBE O PRK/PD X7 A —4 L L, Bia A%, Wf#&
H-Aii PT-INR IEME, Fnl St ftreiss R3.1.0 z WA sEiz, 8-V~
7 U v PPK/IPD 7 VIZ L DB HEARNEE O PKPD /XT 2 — XX
NONMEM ver. 7.2 (Icon Development Solutions, Elicot City, MD, USA) % H
WTHRASHET,
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Table 5-1 Population pharmacokinetic parameter for S-warfarin reported by
Hamberg et al.”)

Population
_ RSE(%)
estimate
Structural model parameters
CLs for CYP2C9 genotype *1/*1 (L/h) 0.314 3.95
Effect of genotype *1/*2 (% reduction) on CLs 31.5 13.8
Effect of genotype *1/*3 (% reduction) on CLs 45.3 8.06
Effect of genotype *2/*2 (% reduction) on CLs 72.2 8.70
Effect of genotype *2/*3 (% reduction) on CLs 69.0 4.42
Effect of genotype *3/*3 (% reduction) on CLs 85.2 0.91
Effect of age (%change/year)? on CLs 091 28.9
Vi (L) 13.8 3.64
kas (hrt) 2 fixed -
Q (L/hr) 0.131 16.3
Vy (L) 6.59 24.1
Interindividual variability parameters (%)
wcts 31.0 18.6
wv1 26.2 32.9
wv2 99.1 54.5
Residual error parameter
Os s (after single dose) 0.0908 16.4
Os,ss (after steady-state dose) 0.301 9.93

PK, pharmacokinetic; RSE, relative SE. 2Centered around 71 years.
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Table 5-2 Population pharmacodynamic parameter for warfarin reported by

Hamberg et al.”)

Population

estimates RSE (%)
Structural model parameters
Emax 1 fixed -
Y 0.424 124
ECso for VKORC1 genotype GG (mg/L) 4.61 41.4
ECso for VKORC1 genotype GA (mg/L) 3.02 37.4
ECso for VKORC1 genotype AA (mg/L) 2.20 38.6
MTT; (hr) 11.6 4.65
MTT; (hr) 120 23.0
A 3.61 9.22
Interindividual variability paratemters (%)
WMTT1 14.1 55.0
WMTT2 102 25.1
WEC50 40.9 19.1
Residual error parameter

OINR 0.0325 11.2

INR, international normalized ratio; MTT, mean transit time; PD, pharmacodynamic;
RSE, relative SE.

2. JETTAZEABRGEEE I ab—Ta v
1000 BIOAE B ARNEEIC WEZ 1 B 1 REFROFRS L, H+HED %),

B 57, Kawana b 90X E L7=2ZNFD /€77 L2409 PT-INR HIE H
O PT-INR OfEZ WG &EZERTHV I ab—a U &277o7-, HtE
b, BHIZEsTHESNT /T LBV T 1~3mg & HHGEXEITHEN
HOGEIT. TOEEE G REE Lz, KtHEOLD ) £7 T ML RGEE
Fy3al—varTid, 51 HBICbmg 25 L2, &5 2 HBIX. PT
INR 78 1.5 KifilZ 5 mg, 1.5 LA I 2.0 K% 3 mg, 2.0 L 2.5 KiifilE 2 mg,

2.5 L B G- Lisho7-, &5 3 HHIL, PTINR 28 1.15 KjiilX 5 mg, 1.15
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LLE 1.65 A3l 83 mg, 1.65 LL I 3.0 KfifilX 1.5 mg, 3 LA IE 0.5 mg &5 L
7eo #%5-3 HHIZEIT 5 PTINR (2 L 0 {(A8EH % 3 BT/ 1T, PTINR 28 1.15
ARhilx ARE, 1.15 BLE 1.65 RitilE BHE, 1.65 L RIX CREE LTz, &5 4 HH
L. A#EIZEB W T PTIINR 28 1.65 AKiiil% 4.5 mg, 1.65 LL FiX 2.5 mg #&5-L
72o BEEIZEHWT PTIINR 78 1.65 A% 2.5 mg, 1.65 UL | 3.0 KifilE 1 mg,
3L EIX0.5mg# 5 L7, CRECEBWT, PTINR 2% 2 KX 3 mg, 2.0 Lk
2.6 KiifilL 2 mg, 2.6 LA 3.0 KX 1 mg. 3LLEIZ05mg#E LT, %55
HEIZ, ABEB X OB REICEBW T, PTINR 28 1.2 Riifii% 7Tmg, 1.2 L E 1.5 K
X 5.5 mg, 1.5 LAk 1.65 &1L 3.5 mg, 1.65 LA L 3.0 Kiiii% 2 mg, 3L E
%1 mg &5 L7z, CRECBWT, PTINR 78 2.6 Kl 2.5 mg, 2.6 LI 3.0
Ktk 1 mg, 3LLEIF 05 mg#&EL7-, 56 HHIZ, 55 HHEERUE
WECREEZELE LT, O/ BT AL IBEEAETR VI 2L —va Y
T, BE5 1 HABLO2 HAIX 5 mg #5 L7, %5 3 HHIZ., PTINR 3
1.15 Riiil% 5 mg, 1.15 LA E 1.65 Kiiilx 3 mg. 1.65 LA E 3.0 Al 2 mg. 3.0
ULEIZEE Lisdro iz, %53 HH® PT-INR 78 1.65 Kiitie A #. 1.65 LIk
BHE L, B54HEBEIRG3HEEFRILRGEEZEREG L, &5 5HH
L. ABEICBW T, PTIINR 28 1.2 KiiiiE 7mg, 1.2 BLE 1.5 KX 5 mg, 1.5
PLE 1.65 K% 3.5 mg, 1.65 LA E 3.0 Al 2 mg, 3LLEIZ0.5mg & L7,
B BBV T, PT-INR 78 2.6 A% 2.5 mg, 2.6 LI E 3.0 Kl 1 mg, 3 LI E
1205 mg & L7z, %5 14 HH £ TO PTINR #8425+ 5720, 56 H
AT E 5 AFALFLKRGEZEREL, KEEOTRE 0.5 mg & L7,
Kawana HIZ K> THE SN /£ T L8 ha v BB (thrombo test,
TT) ICEDEREGEEZEETH /) ETT7LTHDLHIZD, HHLBIZL > THES
iz TT(%) & PT-INR o Rf# (X 5-1) 69

TT(%) = e448 « (PT-INR)2.09 (X 5-1)

ZHAWT TT % PTINR [ L7, Kawana 5D/ E7 7 ML 55 EE
FyIal—varCiE, #E51HHIZ mg&5 Lz, &#52HES 4 H
HExCT3mg 5L, &5 5 HHIX, PT-INR 2 2.335 Kiiiiix 3 mg. 2.335 & ##
2O EHRE Likhotz, %45 5 HH® PT-INR A 2.335 RiiOfA EE % A
B, 2.335 A2 HIEEEL BEEE L, 5 6 HAIX, #5 5 HHOD PT-
INR 7% 2.335 Ajifilx 3 mg, #%5-5 HH® PTINR 2 2.335 2 555 2.5
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mg &5 L=, &5 7 HBIX, ABIZEBWT, PT-INR 28 1.676 LL T i 3.5 mg,
1.676 Z# x 2.335 LLFi% 3 mg, 2.335 ## 2 D583 & 5 Liho7-, BEE
2BV T, PT-INR 75 2.335 LL T O5E1E 2.5 mg, 2.335 # M X D356 1385 L
ol BE5 8 HEIX, BETHHICKRE LR T-5E 2mg. &5 L7125
AEEETHA R UERGEERSG Lz, 85 9 HEIX, PT-INR 28 1.676 A
DEEIEHE G- 8 HAD 0.5 mg Hi&E L, PT-INR 7 1.676 LA - 2.834 Al L%
HS8HHEEERZHKE L, 2834 I E1XZ05mg & L=, %5 14 HH £ ToO PT-
INR #B A2 AT 2720, &5 10 HHLRIIREG 9 HRE R LG EZ&RE
L. REEDOTHEEZ 0.5 mg & L7z, PININR #BIX, %521 HEETS- UL
771 PPK/PD £E5 V2 AW I ab—va Lz, PFINRH#BOU I =
L —3 3 21X NONMEM ver.7.2 (Icon Development Solutions, Elicot City,
MD, USA) & M7z, PTINR (T L % # 5 &4 B IZIIHFHEITEREE R3.1.0 & H
Wie,

3. K-PD ETNEBLONRA AEICLDFEGERET I 2L — a3

#5221 HHOBEPTINR # 2 & L, #5&% 0.5 mg HL CHMET 52 &
Zf87E L, PT-INR OFF&F#iH 4 £0.2 (H1E PT'INR % 1.8—2.2) & E L7z,
1000 O EARNEE~WE 2 5 mgikO& 5L, S-U/v~7 7 U PPK/PD
TTFNAIEANEE 2 HHETPTIINR #4221 —va L, oz
PTINR % PT-INRgs & L7z, #5 1 HERB XL 2 HH® PT-INRows DfE %
VW, K-PD ET /L 899DEAN/NT A —F XA ZHEE LTz, XA AHEEICHW =
K-PD €5 /L' % Fig. 5-1 |2, REMN K-PD /XF * — % % Table 5-3 (27~ ¢, Wright
5O 590 Table 1 121, ka DENGEHRH I TWVWDE D, AXHDET LA T
1% WE OWIGEFE DS IIA E TR 6D ARBFFE TIERIGETE A 22 )T T L

(Fig. 5-1) ZMAW /=, K-PD €7 /L 59% %5 21 H H® PT-INRiprea % Flll
L7, HGBAFEHEL, #4521 HH O PT-INRiped 28 1.8 Kiili 054 0.5 mg
W, 2.2 2 3.0 AlDOLA 0.5 mg &, 3.0 LI L 3.2 KiliDA 1 mg
&, 3.2 L 3.5 RlDOHE 1.5 mg i, 3.5 L EDOGA 2.5 mg &S L,
BB WM, 5 1 HEORGENOMEE/I3HE LFERS 21
HH ® PT-INRiprea # THI L7z, LA EOEREGEEET LV—7% 1 H 5E% E[RIZ
MBI LATW 52 A BORGEZRE LT HE5ED FRIZ0.5mg & L7,
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ERLI-EGEEZHAN, SSULT77 U PPK/PD €7 V9% Wik 5 3 HEE
TPTINR#REEZ I 2L —var L, &5 2 HE LFRERICHKE 3 HHOKRE
BAEEAE L, a5 7T HEETHRYEL, 7T HEORGELZHERREE L
T 14 HAETRE Lz, A ZHEE L PTINRHERB DOV I 2 L—3 3 DI,
NONMEM ver. 7.2 (Icon Development Solutions, Elicot City, MD, USA) % A
W, G EOERITITRHFITEREE R3.1.0 Z Wz,

MTT2

PT-INR = PT-INR,, + PT-INR,,, X (1-(C1 + C2)/2)

Fig. 5-1 Kinetic-pharmacodynamic model for oral warfarin administration reported by
Wright et al>®).

A, amount of drug; C1 and C2, amount of transit compartment; DR, dose driving rate; ke;
elimination rate constant; MTT1 and MTT2, mean transit time; PT-INRpase, baseline of PT-

INR; PT-INRmax, theoretical maximum PT-INR.
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Table 5-3 Population kinetic-pharmacodynamic parameter for warfarin reported by

Wright et al.>®

Population Between-subject
Parameter
estimate variability (%)

CLs (L/hr) 0.348 29.8

Vs (L) 14.3 23.2

ka (hr?) 2 (fixed) NA

Emax 1 fixed NA

" 1.15 NA
ECso (mg/L) 4.10 33.2
MTT1 (hr) 28.6 NA
MTT; (hr) 118.3 NA
Proportional residual error (ging) CV% 20

CLs clearance of s-warfarin, CV coefficient of variation, ECsp concentration of s-

warfarin at 50 % of maximum drug effect, Emax maximum drug effect, k, absorption

rate constant, MTT mean transit time, NA not applicable, Vs volume of s-warfarin, y

Sigmoidicity factor.

4. BG5BT ITiEORH

1000 FIOFARHARNBEIZBIT D4 ) T T L 5658 L g ZHEFEIZ L D
HBEEFEI 2L —ya 05 14 HHETO PTINR #2412, 5. 25,
50, 75, 95% S EHH L, a2 7 ny b5 L THEBREEBELEF VI 21—

a ARSI LT,
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EI3H R
K-PD 7V 89& XA AHEIHEWVERGEEZERT LIV Ialb—Yard,

KT T AN EREEEZERE LV I 2 —v g i2BiF5 PTLINR Of%
BEHERS % Fig. 5-2 12~k 7, #5570, Kawana & ¥ Lo THEINTZ /€T T
DNV EGEEZEFT LV I ab—ya i, A HRLD /T T L 08 K
K-PD 7/ 9E_A AHFEIZLDFEEET S I 2 b—3g ST &
5.7 H B % T PTINR 23 @ E 2 AR RS 22 A 2378 H v/, K-PD &
TN NERL AHEEICLDEEREEF I 2 L— 3 id, PTINR HEOE
ANENNEL, #5514 HBIZBWTH PTIINR 28 3 2 H 2 2 AHEE 1L 5% L
TThoT,

. 25 - 75 parcentiles

= 50 parcentiles .
5 - 95 parcentiles

A B C D
-
3-

Y ol il ol

1-

Simulated PT-INR

1 ' ] '
1 3 5 7 9 11 13 1 3 5 7 9 11 13 1 3 5 7 9 11 13 1 3 5 7 9 11 13

Time (day)

Fig. 5-2 Comparison of nomograms and Bayesian dose-individualization.
Simulated PT-INR profiles obtained from nomogram reported by Igarashi et al.>® (A),

Noi®” (B), Kawana et al.>® (C) and obtained from Bayesian dose-individualization (D).
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%4 EX

KBTI, BHHETNVICELL2ETHMOAMEEZRET 5720, £ T L
2oy o b—ya A K VAERR LI RAE B AR N 2 k5 WE & 5% D PT-
INR O TRNZES S &G EREE L . BERO /£ 7T L 565892 ] 5 G- ERE
LEZ R Lz, K-PD £5 /1 539 & X ZHEEIC L 5 EEBOREL, BEHRD /
TS T DL DG EEEHIEZEA PTINR #:8 OfF N2/ & < 722 D MEm)
MFRD BTz, BELE T WM L2 F TN S < & EFHE O Z 1T, AH & HE
HIn5b,

BIIZ Lo THESNTZ /7T L%, 5 Hill#E H PT-INR OWEEZ1T 5 H+
BOD 7T L%k, BEOAHBROLD 2 B 1 BHOREICEELZLD
Tho 50, KFETITROTHEEET T I 2 L—r 3 U Cld, Fig. 52 1ZR
LizX o, BHICk»THRiE SN /7T L 50TlE, %5 3 H BIZ PT'INR
N8 XVEmL< Y MmO U X7 KT HEHmNFEO bitle, Kawana &
IZRkoTHESNI /E7 T L3838 E 5 A BIZRMO PT-INR #IEZ1TV,
9HHFE CTHREGBOPFEEEZITOLD,. 2D/ T TALDHYIalb— gl
BWTHEE 4 B HURKIC PTINR 28 3 2 2 2B BENRD bz, WEIZ
X DPREBRE DRZMENEWAFIL, b0 7T A2k D WEE AT,
B EETRNCHMBER O Y 27 B RKT5EE2x 615, KPD £7 /L 9L
NS ARHEEIT K DTG BEREETIL, B PTIINR #4521 H H® PT-INR 23
2+0.2 LEELZEA, #5514 HAIZBWTH, 90% DRSS H AR
TH b 1.5-3 DFPHNTH o7= (Fig. 5-2D), A AHEEIT V2 i 72 B L R
SORBFHNIAHOBETH 52, K-PD £F /L& ZHEEIZ L5 WEEADAH
FPED I RIB S 7z,

BIE, EHEKETHOWOLNTWS /7T M X 58 5BREHEIZ, PTIINR I
EHREEBOILENE T SN TV D TOMETH L0, WEBSZIEN mV RS
HDHVHEWEBEFICK LTI TER2WAREMENREZ 2 615D, — 5., K-PD 5
RS ZHEEIC L DG EOZERIL, BEMEN O BEE PT-INR EORRE D]
RECTHO ., HEHR OGS e <YLV, BUERK TIThhv % PPK
BTN EANRA AHEEIT K HHEGFHE O T, i 343 EEHE R E O #0
IZHEV, XA AHEEIZ K » THEE L7z PK 8T A —Z R EREEAOED PK /X
T A—HEIZEDSE | M EDIREOTRIEN R BT 25 Z ERMBILTND 64,

t o
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K-PD 7 V& Ve A ZHEEIZE W T H FEERIC, PT-INR HIEFE O
eV PT-INR O FHIPEZM B35 L E 2615, K-PD E7 /1 &~_A ZHEED
WE B AR O GFHESLRA~DRRIKICH S5,
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ES5H ME

WE (T OMENZEZNKE WD, MREFREDSA A ~—H—& LT PT-
INR #JE L, #HEEEZE T 2EYTH D, ENTIX, WEIZ X DHiEEE
EEARHZIBWT, FEFEHEE A E s PT-INR HIEE A2 AV kb &2 R
2877 LABHONENTND, T, WEELE#ZICKIT5 PTINR ##B % T
W95 K-PD ©7 A0 @E S 4L, BEERO PTINR #B4 FHIT 2 Z LIk
DR EEZRETDHZENAREL e oTz, £ 2T, (KA HANEFE 1000 6% %f
RUTHRABR D X 2 L— 3 V2TV, JET T MMIESK KRG EREE L K-
PD E7 /W L 2 TN S G B ELE L R Lz, K-PD E£7 /1L
BHENFRNCFES S B HBIERED PTINR HBIX, /£ 7 MESIEE
BREEICHAEAE O T SE D/ hS < #5514 B B Tl 90% DA BFE
A TH D PT-INR 1.5 205 3 DHEIPAN TH o7, K-PD ETF /M X 53T
PNZHK S E G BEREEITLZRICHREZRET HZ ENAETHY, Z0OFH
RN RE T,
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TP 5% DFEMZIE, FAZEL LOEANEENDZE O b b, EhOEAE
BIOMEANLT 2 EEMICE TR T M ST RN 2 THTD 2 ik
0. BEPOARREGELZRET HEHRMEEMERZITO ZEBARETH 5,
BTV OMEL | AEBLOEANLE 2 G Iab—a ik
LENTH & D FET, EIEMATIZIB TR, BIRRERORER T 1 <5
FEHeAT D IEFEDOH|WHZFH Z 41 69, model-based drug development®® & 5 \ VX
model-informed drug discovery and development? & L C[&3E 553 D2h=1(l
25 LT\ 5, EFEKRIZE W TiL, model-informed precision dosing & L T,
NIRRT AT PR R R E I AN BN RE SRR N & B 7R 5 R0, A Ik
WA OB G EREIZHNOILDOH H 10, £ 2T, K L TlE, 4 352 %t
ST, O EE T ITMEANEB L AT 28T VAL L 282K
AERLICEGEHEZIT o7, S 5, BEET /VIC X 5L Tl & FEREIR CTT
D78, WE ZRRITIERITON TV L & G- BIREE E BOEET VIC K 28T
NS B GBIREE L R LT,

1 EB IO 2 TR EOMAELBAT 248 ET L L LTMLX O
PK/PD €7 V8 X O FLCZ @ PK €7 /L% H 7125 L 7=, MLX @ PK/PD &
TIVIEHT T, MLX O CL DIHAZEDER & LT CYP2CY EAL M Ve D
EAFEDER L LT LBM BRI L 2HLMNI LT, CYP209 Ein 15l
(2 & B i MLX = EHERS O A 21T, EROFRIE T % TXBe AARRIZ b 28
L. CYP2C9*3/*3 DHEE TIIRGEEWET LLENHHZ LW LN LI,
FLCZ ® PK &7 /ViR#r Tk, FLCZ © CL D AZEDZER & LT Cler 23, Vd
OEANZDOER & U THRENERT LI 26N L, #E LT FLCZ ©
PKETVEAHWEEL T B X a2 b—2 3 K23 TRICIE, Cler
2% 100 mL/min O FVEEEH TlL FLCZ O# 5 &% 800 mg/day &35 Z &
CEVBWARERNEOND Z L 2B BN LT,

H3 mBLOE 4 BT, EHOBMANE#R ZHP T 28BET L E LT,
MDZ ® PK €75 /L5 L O'RSV @ PK/PD &5 )V % #7- IZHEEE L=, MDZ ® PK
TTVEEHT TR, MDZ OFEZhOfE NANEEOZERK & LT, MDZ 12 X %A
FOHCHENERTHZ E2HLMNT LT, 5 L7- MDZ ® PK &5 /L%
Wz MDZ IR ORI 2> I 2 L— a3 > L, MDZIZ X 2 EESR
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DHCOHEEZZE L EENRGEEZRHWD Z L2 XD LE LIS RN 5
BB ZEEHGMNT L, RSV @ PK/PD &5 VAN Tld, ML MVA JEEA
FOREOBER Y X A% = AREIC I VR L2 PK/IPD ET VE2HEE LT, HBEL
72 RSV PK/PD &5 /L% W ZIfild MVA JEEREHHEBEOY I 2L —v g v
(ZE V. RSV T4 &5 TI3ERhns @ < ARNENRE A B) D HN ~ D5 B D 72 2
&L ARG TIEMREEENE ORI L D2 HE~DEER DI L 2B 60
L7z,

%5 BT BHET MZES T TN L 5 TG EREEORF L LT,
WE DR Y I 2 L —ya V&2 7o 7z, BT 7 L% Hv PTINR % 7|
L. Tl PT-INR fEICESEREEZRETHZ LICLD, fEREHI AT
5T TANESEREGEEZRET DB, BRICHFFEZRETE
HZEEBMNZ LT,

AWFFENT L VAR LT 7013, EFEMBAZEIZ W TR E ORI
By R 2 b—3 3 s, BRSBTS OME AZER IO ANLE) 2%
B L-REMEMNOBERFITIGHT 2 2 ENAEETH D, AR L VLS
ToIXEHM L 723820 TR O 72 O OFERE T VI, FHMZERNC I 1T 545 % DEIR M
WEME RIS EEZ D,
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