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Lascufloxacin (LSFX) SESHEI (AT, AEFE) OMERISFREEREICNT HHE - BEDEE M
EEMET A6, BEEEYERE (PPK) E7)VAEEL, EWBRe/E NS (PK/PD) Mz RiEL T,

PPKEMTClE, S AEw V%% 75 mg @ PPK MBI CHEER L IR O G L 8RR 5 ORISR E T
VIS, ESICATESEIE I BEBROBEREMZ, PPKETIVEBEBRE Lz, ZORKR, METEEH
Bld 1 IROERR A D 1-0/\— b A~ b ET)IVIT mechanism-based inactivation (CK37 1) 7 <
> ADESERENEL ZE R LICIFERET IV TRk, FEGHESEDHERRE L0257 U7
FVRAITRT BERETH e, ETIWDEAEES LU/NTA—RICKEESEZ ZHEZSOBHEIES X
Ev V%75 mg DPPKEFIVER—THY, INTA—2ELEBELIL TV,

PK/PD fEHF Clk, RREHNDBEESNEBED AUC/MIC EHEE MEMFINRDERN S, KF
HEDOBEEZ —7 v MEIE AUC2/MIC>15 (7 1) —fK AUG/MIC>3.9) EHEES N, BV T H
oY Zalb—y3>vEBVWTEH LTz AUCLs/MIC>15 DEMERIZIRSHIH T 97.3%, 57 HE
T96.9% Tholc Ffe, REFBDERARGFR CRHFBELEBEIMEHEINLHREICSWVNT, M
IFIDFHUEIEIZE TPH B Coa/MIC>8 ZRTRAEDE|EE 87.8% THY, EVTAHINOYZaL— 3
NEE D Coad/ MIC>8 DIERLFERIFIREHAEA L H LT 87.7% LU ETH o fe, PK/PD RAFDIERIL, I
AR RRRERE T HAEHH 150 mg (R5¥IHIZ300 mg) 1 B 1 EREDREZE - AEDZ 4
EXHTHELEDTHoT.

Key words: lascufloxacin, population pharmacokinetics, PK/PD
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Lascufloxacin (LSFX) (137 AR PR A A4 A5
WeR - H SRR FE I G O TR SE & L CAI L
HHOLAET M) —F /0y Thb, RIFTIE
20194E 9 HIZT A ¥ v 7% 75 mg (LT, #RI#])
A1IH1IE75mg DD - AR TAR SN, £
D—JT, & FEIERE O E IR AR EGE B 5
THEMHE L L CEFHIORMZE D S, #111

D WG, ARG 73 X OIS EE 105 5
LSFX A (LIF, REHHA) OFMEL L U%
SR S N

RO GG T % 9 2T, A OHHE
R FRRIZE D, EROZEH 20§ 2 2 &
BEELT -~ Thb. PHIEOMNE - HiE 5
TAHFHEE LTIE, EWERE/#E% (PK/PD) B
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A vz, RIS R - HERE
DEEUFBER SN TV ALY F 7z, TFEFICHE
Lo TV B HANMER (AMR) BEEEIZOWT
(3 [EEFTR M T R A (B 8 O R PR AT L 2 BE 5 % it
HE ST, FECIEDSIR & LB ER R A ER A R 8
HBH LMY HAHEiFEE LTPK/PD 7V
LAY ARRESEY T A Ve Y I 2L —
¥a YOFREFBRRSNTWw Y,

F o0y RPEECTIEAREICHET S BB
PK/PD /%5 X — 4% & L T 24 B[] AUC fii & MIC
DIt (AUC/MIC) AL LM TwaY, Tz,
EWRBROME 25, F /0 VLR O BB -
121% Cow & MIC DMt (Coue/MIC) % Streptococcus
pneumoniae TIX 5L, 79 ABEMES%STIZS L
FICHES LD ENEEOWET D 57,
LSFX B IOHITH R oIRiE % 5 F 2 TP dni g
SERENO G187 — % % i\ 72 PK/PD 4T % 17
v, - HEOZLHAFHIL CWvW 2%, —F, K&
TERFNEFE U < MR ERIEAE 2 R R & L 723K T d
B, L) EEOEETHEIIRERED A
HEOMEIZI0OmglIlHEINTVEZE, &5
VA G- 5L A & IfUATE SR BE & 8 R IRRE £ CHE
S L7720 G H KR E (150 mg/H) @
& (300 mg/H) =#H45-3 2 afk52HH LT
WD 72 AP SRR S VW Z 2 e &, PR
TRHE - HEICBE L CRORF & X8R % 5 1%,
Z 2 TANE, ARG AR G o B 4 [ ) B g
(PPK) €7V EHEE L, PK/PD ZiFfli¥ % 2 &
& L7,

D PK/PD -2 & 72 > TR OH] O AT
I & AR BR R BRI & B L 720 — RIS
EOBIKABRI I 2 WEEHO Y - HETEm SN,
SO ICHRAR OIS AN Ehs, Thi
i 9 72 DI IEERIR ORI #E R % 2 52 BRR PK/PD
=y MERHEET A LS WY, L LS
5 LSFX (3t b TORMAT A IR B ER TH W
eEWAEL D A E L, W7 — 5 IS REEA D B
EDHLRE LS TWEY PIREEEIZY — 7 v M
TR EDZ ORRE BRIFICKEET 5 L E 2 55
T MG, ARPEGHE D R CH & AR R BRI
EaEA L CPK/PD Z il L 72
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. NREFE
1. RFFREPIESEFDRRAICS T DEAERE

wnl 2 Qi G- & L7z, AEFHI o WEgHes - |
ERGREOEYERE (PK) 23T 5720, @
BN % GUAZIEEMRIES RO T AR B % Fht L 72,
[ BB R O 428 20 % DB 40 e LT TS TR
(BMI) #8185 kg/m*Vh Lt 250 kg/m? Aiii o H A A
EERATBEERRE Lize A7) —= v FIB &
O ABEREICE G 2348, B8 L O (R
A, 12 FELEMRALS) OfR, GBREEER
FIZXDEETHL LRSS, HHERIZLD L
FHCHBRSINCFE L - 2 g & Lz &R
BRI, wkERE oo LIGEREES S 3 HT2 & ik
RATOT £ TBE AT L7z, F72, BEBEEHRS
5 HEI L HEBEMEDOKTET, FL—T 71—
(RE 8K, - Va—rvX-TU—1F (kA
Gt NFY YY), ThVa—- VERKE, v
FUHEAR (BT A v E) EUHROBENE
R L7z 3EHIE LT LSFX 150 mg % & T g%
(AR RE A ) 2 L7z, B G HERT
134% 51 150 F 7213 300 mg % ZEME R O #EERE 6 B
(2 150 mg/EH O CTHFIRNEA L 7o BE
5B T3 SA H 300 mg, 2 H HEE 150 mg
OFGET1IH1RET7 AM, ZEEOBERE 6 FIC
150 mg/ Wi D FE T RAEEIRNTEA L 720 3H] 0
G EHTB & OG- R ISR IS X OFR L
7oo BAEFS-CTIE, #5138 L0 7 HB IR
FRIML, 2~6 HHIE N T 7 QR ECHEIM L 72, LSFX
DOIMAFEFEE (= TR 500 ng/mL) B L ORMA
EE GEETR05 ug/mL) @@k s o~ b
7778 EAVTHE L7z, PK/ ST A—=51k/ »
TrN= b AV MEERRCTENL, @y 7 M
Phoenix® WinNonlin™ 7.0 (Certara LP) % f\27z,
2. PPK fZ#fr
(1) PPKfEMTDxI5R & LTcElER

PPK fftr oxt R & L 72 ERIREAER O — % % Table 1
V2R L7z TESTHNCI A, & EH O RRRHER O M %E
IRRE, AR T — 7 B X ORI % #
&L, PPKEENTOT—% 4ty h& L7z, EHHIT
IZfEFE RN Z RS & L 72 KRPAMI1977Y-1101 &84,
KRPAMI1977Y-1102 kB & U8 KRPAM1977Y-1103
AR, MR RASE RS 2 x5 & L 72 KRPAM1977
Y-1201 #tB% (75 mg #, 150 mg ), KRPAMI977
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Table 1. Source of the plasma LSFX concentration data collected in the clinical study
Number
Study Dosage regimen Subject (number) of plasma
samples
Single intravenous infusion of LSFX 150 or 300 mg
1103 Repeated intravenous infusions of LSFX 150 mg (double the dose on Healthy volunteers (18) 284
day 1), once daily for 7 days
1301 Repeated intravenous infusions of LSFX, 150 mg (double the dose on  Patients with community-acquired 410
day 1), once daily for 7 days (allowed to be extended up to 14 days) pneumonia (141)
1302 Repeated intravenous infusions of LSFX, 150 mg (double the dose on Patients with respiratory tract 993
day 1), once daily for 7 days (allowed to be extended up to 14 days) infection (76)
Total number of previous studies in which PPK analysis was per-
Other® (734) 3,444
formed (ref. 8)
Total (969) 4,361

*including 1101, 1102, 1201, T103, T105, T106, T112, T201, T301, T302, T303, and T304 study.

Y-1301 3Bk B & 08 KRPAM1977Y-1302 it % 7 —
Zy MIIMA 7z #EIAITIE, BEBRALZTSE
L 72 KRPAM1977X-T103 it 5% & £ 0" KRPAM1977
X-T112 #BR, BHREINTH 2% & L7 KRPAM
1977X-T105 sk, JFHEmEREEEZ 2 H & L7
KRPAMI1977X-T106 st 5%, W0 # 4 iE fE# %
% & L 72 KRPAMI1977X-T201 & B%, KRPAMI1977
X-T301 ik, KRPAMI1977X-T302 ik, H Sz
Bl IR G B & xR & L 72 KRPAM1977X-T
303 st B&, KRPAMI977X-T304 it % 77— % & v
M2z, AFF969 5 4,361 1o I 4E g B % il H
L7z MPlER G B 2 i 5 & L 72 1201, 1301, 1
302, T201, T301, T302 KBTI — 2,
I AR IEARE L7z 350, H SRR RS G E
BEZMRE L2 T3038 L0 T304 REBETIEE—
IBIVNT 7 EBERE L 2HDAN—=AY T
) v 7 TSR R L 720 & O F RIS AR i
)7 PK GBRO TP 1 HERE & 72 1) RERE 12
AR BRELL 72,

PK/PD f##r Tld, MREERGGEREEZ R E L
7o ARTESH O FERRER I BT, 5B H I K
W ASREIE S 7oA R R R AT R £ (Bacte-
riologic Per Protocol Set, BPPS) ™9 %, A4t
A G S NE N B O MIC A%IE S - B % g
Mkt e Lizo S 0BE» S SN2 HEKE
159 RO, 7T L BEVER 68 Bk, 77T A&tk
54 Bk, BESUMETE 330k, FEERIEAKRTHY, E

7% JEAH X S pneumoniae 35 % (22.0%), Haemo-

philus influenzae 32 ¥k (20.1%) T&H -7z,

N7 7,

(2) PPKETILDIEE

PPK f#HT T PK OFARET IV, #1%]D PPK
fERT & RO FETHE L72Y T42bb, #IRA
EA L& OEG Z FIREFNT T 5 1-3 78— b X »
FETFNFELIZ2-T 08— M AV PETVEER
L, HELEZPKRXT A=Y 1IEH7)T7 70X
(CL), avyN=1 A 2 UT T VR, FHE
BV, 2-=a 28— b A Y PEFLTIEHLT 80—
M A Y POGAER), KHa 2 8—= X2 bDGy
TEAE, WIGEE S (k.), WIXD Y 4 5T 27 (T
BIonNtrrxf4sey 74 (F) &L, 78
FOEMIZLHEEEZHE Lo 22T, LSFX I
WA B 2 CYP3A4 12K L T 59 > mechanism-
based inactivation (MBI) #/R3 2 &S E
o TH Y CLIZK L TIELFIIR T IEHRIE PK £
TV ERGE LT,

CL=Fp X CLint X (MR X Eratio+ (1 = MR) )

Eratio = Eact/Eo

dEact/dt = — ((Kinact/Ki) X Fp X Cp) X Eact+kdeg

X (Eo— Eact)

ZZT, CLuld@EA 270 77 A, CltimiEp
HWIREE, E YIRS RORHERE, Eold
RIS R, B 3R R OE &,
Fo i3 B p IRk 5 8 03, Koae/ KAIANTEEAL A 7
YUV, ke (3CHEESE (CYP3A4) DY — > F —
IN—HMEEER, MR IE MBI % =) 52 RO I
TTHb, F, 8 &V kno/K I IEERR PK SRER O HE
LD 0268 & 00000041 L/h/ug W2 % L, Eo
B X Pkl LHEL X D5 nmol/g liver'ds & O
0.0077 h™ “IZ[E%E L7ze PPK /8T X — & OfEKH]
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BB IR BERE A, 5 IR ORI FR A E)
I pIREE & 7z,

Pari=Par X exp (7 )

Cpi=Cpyx (1+ ¢)

2T Pan Bk UPE N EIPK 85 A — &
ORI T HE B & ORHEREEME, n 130,
TEE o O IR AR HE ) FERA R, Cpydbs £ UG,
B T QR j T oM RE O FEHE S X O
HIE, e 1 XFH0, 55 o’ O IEBLGAIZHE ) HE=R
T TH Do LD PPK EFNVIZDOWT, Akaike's
information criteria (AIC) fEDILEL, FEHlE & F
MEDOMHE 70y b, BEAMFEEEOTTY I, E
TN OTERENE (POROF ), A RZ SO shrink-
age & FEUEIZ PPK FEARE T IV R L 72,

WIZ, PKST A= 51 ZHE 52 2RO H
LRTF O IERTIRER L7 MeT L0 w5
XA ITH O PPK AT L MR TH D, NG
WIHE & L C4EHn, MR, IR EOFE, Bk

IV, TWVHYKRAT Y=, TSI T3
FSUAT2FT—H, TARTELVBTI /) FTF v
A7 x7 =X MWREFER, -7 VyIVEI

VARTFF—Y FEEHKEER, B ),

7VT7F=r )75 A (Cer), CYP3A4 [HZ
HEOFME L7z, &2 TR E OB T106
BT o I BE I % B3 o Child-Pugh 43738 O B
BLUOHEELFREREESH D G136, BEiHkaE
T D2 T105 R ER T O 24 B Cer THHE L
ToHREE, REERE, B OWERE » BT H 0 G
16%1) & L 725 Cer (& Cockeroft-Gault 12 & %
FlMEABL L7z 72720, BAESLERE TOM
KEFio ) A7 2 ZE L, FIR%ERPNREAEM L
L T 130 mL/min |Z[E%E L 720

L, UFIERT L) IGERE-B L O 7
) A IVER (2 IEZEE) (2DOWT, FNE Power
B LU Binary il & L THARA TS,

_ Covi v
Power Pari=Par X {median (Cov)}
Binary Pari=Par xexp(# x Covi)
Covi=0or 1
Z 2T Covild Z = O EfABIE, median (Cov)
FIEFEOTRAE, 0 IFIEENPK /ST X —F 12
G2 5585 2 RIBRBMTH 5. LR OERUIL,
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FSHARMBNT 21T\, TERBEIC L) EERR
DHEBEMZHE L7z ABRMEIRO SN TEIC
DWW, stepwise FEHIZE N TIVET IV EEE L 72,
HEARE (o) 13005 (HEEMN B XU forward
selection) B X U001 (backward
L7ze BIRL7-HEREIZONWT, 0 OEFEKE(CD
NOEEE LV L 2L, REETIVEREEL
7zo WAEET VAL, 7= FA Ty TE()
2T A 200 8] 12 XD BRATRLIER, o8
T A= FHEEMOEEB LK /8T A — 5 D 95%
Cl OUS—t ¥ bm@h) 2HMBL, 7 VOIEMHNE
B L OGEENEE R L 72, E 2, predictive
check (VPC) (2 & Z&Ffli b Fhti L 720 PPK fi##T v
7 I % Phoenix® NLME™ 80 (Certara LP) % f#i
L, @77 )V 1) X A1 first-order conditional es-
timation extended least squares & L 72,

3. MRERRRREREZ R E Lz PK/PD

PPK &€ 7V & v T SR ik gu e B (75
mgH & 150 mgH 5 #) OPK/¥ T X — ¥
(AUCoz, Cuw) ZHEEL, S HIZEEHE O MIC A3
HE S N7ZBHIZOWT, AUC/MIC #HH L7,
BHOERRE B SN2 B51E, FEREI LI
AUCu/MIC % H H L 725 Range T & 12403 L 72
AUCo/MIC & ERIRER T OME %) R (RN
KER) OBRN S, WRIREIAHEIZ BT 5 BGRIED
PK/PD % =7 v MEZHE L7z T/, WHEALY
A7 % FHilS % 72 0 A EGH] 150 mg #x5-5F % 6 5
12, Coua/MIC % H#E%E L Coo/MIC 288 % A % &
FoHEGEEL L7z,

PR RICES X, L)~ BEBEEFTORER
RN E MRS ) A7 2Tl 5720, £V T
AvayIalb—varEfucig - HREOZY
P2 G L 720 WA ER AR E 2 0t B & L 72K
ABORTRIEFHFTZFLEATTFS D v
(LVFX, % I AHES BE) vEghH 2 % 5- S 7z
BEOBEE REZ VT, R 10,000 %o &
TR ZFESE, PPKREET VA LHEE S
72 PPK /87 2 — % % FH v TG AI 150 mg (3%
HHHIE300mg) 1 H 1M 7 H M58 IMmiEHR
BEHBLBBETLEDOPK /8T A — % [AUCo, Coa,
MAER 7 7HE (Conw) ] ZHM L7z FFRIZAK
ESTH £ 7213 LVEX B A3 G- & 7 -0 2 8%
Jefie B K00 40 S A7 B ES B S T o LSFX

elimination) &

visual
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Fig. 1.
repeated intravenous infusions of LSFX 150 mg (double

Plasma concentration-time profiles of LSFX after

the dose on day 1) administered once daily for 7 days.
Each point and error bar represent the mean *+ SD.

MIC #* & 10,000 i 57> > MIC 55 fi % 5§ £ & &,
AUCu/MIC 28 PK/PD ¥ — 7 v MM 15 % L0l 5%
SR, % O TR ZEBL) 2 7 OFHiiE LT, i
HHFERIFOIETH 5 Con/MIC 38 % 12
HEEB LS. pneumoniae 12 L Tl Cuoa A° mu-
tant prevention concentration (MPC) T& 4 0.12
pg/mLY% B SR> e enE L7, EX T
AINVB Y I a2l =3 KD MR EHER O
€1 Trial Simulator™ 211 (Certara LP) %, %
DO FFENT 1L SAS® 94 (SAS Institute Japan) %
R L 720
I &R
1. FOFHREPSSEFDRRLAICES T DEAENRE
AEFHA) 150 mg & 1 Ref, £ 72 (AT 45 300
mg % 2 R 2017 CHIAE RGEEIRNTEA L 72 & &,
A LSFX 13 Z N2 Cowe 210, 299 pg/mL 12
FEL, te 154 FEME, 159 BRI L 720 AUCK
13233, 51.7 ug-h/mLT&dh > 72 1H1H7HHMH
AR B HR P A2 0 LSFX o I % v il i e %
Fig. 112, PK/Y9 A — 4% % Table 2 |2 N TR
o AREHH] 150 mg (F5-# H 13 300 mg) % X
Bt 5%, LSFX OIMEEHRED b Z 7134 H 2
L7THHETIERIZ-ETHo72. HGWHIZHT 5
W5 7THHD Cr D13 0943, AUCo D i 1.04
TH Y, MAFFREIIERGOH & )IZITEFIREZ

FE LTz, REFEIRNEAD 1 FICHRSAIHICEE
REDOHERERDRO LN, WiE$ 52 &% {FH
HUZTH L7228, IGEREAREMOFIWT I X 1 iGERs
kS N7z, EAERLIIEEREE, TRERSE & O RIRBIMRIZ
ETE W LI SNz, MMoRERE B X O HR
FHIRNIEATIZAEERRIFZO 5N h o 72,
2. PPK f##r

FEAT R R TO NOMETFI T — ¥ OFEH %
Table 3 1278 L 720 #8kE#E 969 %17 5514 1% 593 14,
VRN 376 BT do o 720 AIEGIH) & BEAE B H 124K
L7z &?, 75 mg B & 10150 mg &5 H o 14
HiRZHERS 2 Fig 2 12R L7z BAE TV TOM
FOMR, 1-3 8= F XA Y FETVIZTLSFX
O PK OfEAERMAE) 2 @) 5lk§ 5 2 L AT & 720
Tu DFEE, BHEOHEDETVANOMAIARILE
TIWVOUEEICRK E B 5.2 e iro 72 EREZE
BRI CLBLIOVICHEEL, CL & VORI
T A= OB %58 L7z, RIS, BT %
Fhti L72o FEARET VI LIEREREE 153>
Nz B E Lok R, BIRESn4&% 1L, CL
WK AKE, Cer, MY IVE v, MPREEE
B
MR T O, 72, VIS A48, MW, Fi
T o7z LERBAMAIARD#EFEZ Table 4 12K L
720 WERBOBIIZBWT, WHRE LT ToHh
2 A L CHERERY 20 AT 2 SEHE L 722%, Ta-
ble 4 1213 HBI%fiE®D —2 log likelihood (—2LL)
BRKELSEALL 728D A % IR L 72 Backward
elimination O FRFEIN S N/ AR IZDOWT, PPK
I8 X = F xS B A B RN R OFRHERA A 2 HEE L
TR, CLICRd 2B E ) VY v B X OB R
VI35 200 95% CLA50 & A7
TEDPLINSEZRAL, BREETIVE LTz, Wik
ETNIZL DHEE SN/ PPK 73T X — % % Table
512, REETNVREZ L FIIRT . &HEETIVICH
AANS N2 HERIZCLICH T A4KE (WGT),
Cer (CCR) B LU FHmEEEDF M (LD_1), V
2R 2R E S L UMEE (AGE) Th o7z,

CL (L/hr) =Fpx8ctinX (Eratiox@vr+ (1—6ur) )

X (WGT/58.0)0W6Tix (CCR/91.700) fCCR
xexp (ALo_1XLD 1) Xexp (ncL)
Eratio = Eact/Eo
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Table 2. Pharmacokinetic parameters of LSFX after repeated intrave-
nous infusions of LSFX 150 mg (double the dose on day 1),

once daily for 7 days
Pharmacokinetic
Day Mean + SD
parameters
Crnax ug/mL 3.00 + 0.496
1 tmax h 2.00 + 0.00
(n=6) AUCo-24 ug-h/mL 32,5 + 5.35
CL:* L/h 0.903 + 0.162
Cinax ug/mL 2.92 + 0.383
tmax h 1.00 + 0.00
ti h 22.0 + 2.63
7 Kel 1/h 0.0320 + 0.00413
(n=5) AUCo-24 ug-h/mL 35.4 + 8.28
AUCint ug-h/mL 69.1 ES 20.1
CL: L/h 0.794 + 0.180
Cunax ratio — 0.943 + 0.0786
AUC ratio — 1.04 + 0.0948

Abbreviations: AUCo-24, area under the plasma concentration time curve

from 0 to 24 h; AUCint, area under the plasma concentration time curve
from 0 to infinity; AUC ratio, ratio of the AUCo-24 (day 7/day 1); CLx, re-
nal clearance; Cmax, peak concentration; Cmax ratio; ratio of the Cmax (day
7/day 1); Kel, elimination rate constant; ti/2, half-life; tmax, time to reach

the peak concentration

*n=5

Table 3. Summary statistics of demographic data for the population pharmacokinetic
analysis set
Age Cer*
Body weight (ki Gend
(year) ody weight (kg) ender (mL/min)
Stud
udy Mean (SD) Mean (SD) Sex Mean (SD)
Min - Max Min - Max (Number) Min - Max
1103 28.8 (7.9) 63.56 (6.74) M (18) 106.832 (13.239)
20-40 53.5-79.1 85.90-130.00
1301 57.5(17.9) 56.78 (13.55) M (88) 87.640 (25.200)
16-79 34.1-146.6 F(53) 45.23-130.00
1502 77.2(9) 52.60 (10.12) M (59) 58.819 (21.196)
45-91 31.4-85.5 F(17) 12.84-130.00
Otherd 49.7 (18.3) 59.52 (12.17) M (428) 94.052 (27.557)
er
16-88 29.5-149.8 F (306) 17.29-130.00
Total 52.6 (19.4) 58.65 (12.32) M (593) 90.593 (28.272)
otal
16-91 29.5-149.8 F (376) 12.84-130.00

Abbreviations: F, Female; M, Male

2 Calculated using the Cockcroft-Gault formula.
b Summary statistics for 1101, 1102, 1201, T103, T105, T106, T112, T201, T301, T302, T303, and
T304 were reported from previous PPK analyses (ref. 8).

dEact/dt = - (kinact/Ki X Fp X Cp X Eact) + kdeg

V(L) = 0 vx (WGT/580) V612 x (AGE/56.0) 7 ACE

X (EO_Eact>
xexp(nv)
ka ( ) lgka
F=0r
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CLAIAEEDOBAN AL, Cer DIRTIfE -
TITF, 72, MEEEERETIICLPETT 2
CEDHEE S NI, VIFEEOEANI AL,
I PR B EHEE S 7z PPK /YT 4 —
FIIKT B AR OBEL, HEEERTRED
B CIV0EEZET, FRELROEBIFETH-
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Fig. 2. Time-concentration profile after repeated intrave-

nous infusions of LSFX in patients with respiratory

tract infections.

Each point represents the observed concentrations col-
lected from the 1201, 1301 and I302 studies of LSFX 75 or
150 mg (double the dose on day 1 in each group), 873

plasma samples from 298 patients.

FED 95% CILIZFEHMEDOHFH & BB Tria—
PPK ®#ET IV Tl L7z, REHF 20 H
300 mg, 2 HHVIE 150 mg 1 H 1 mIEHRS L7z

& ’aﬁ O LSFX O V-3 M4 vh i B HERS |

3. FEGHZRE LTI IRag R

PD 247
(1) MEIRESRERIERE COPK/PD /NS A—RLH

DR
PPK w#&E 7V & W CHE I L 72102

BETHOPK /ST
RS o ATEHH 2 G H I
WA DZHGEHETO Cow B £ U AUC D5
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Table 4. Summary of the covariates tested for statistical significance*

T TFILD

R
% Fig 4 12 L7z KEORAIZHE N
ﬁEP‘{EB%CiJ:ﬂL AEHE, Cer, JFHERERE
Pugh 7 HOBE L L OHEEE) & ) AN MEE R E
DEALIZ T TRBII/N S 2o 720

FEIOHI O PPK £ F VY & Mg L,
HARE T NV
DFEFHIZFE—TH D,

INTG A= I G R ML E
INT A= FESFLLL Tz,
JIEBE T PK/

A — 5 OEFyEE % Table 6 (2
BfHG L7k R, %

Model

No. Model Type —2LL A —2LL p value

Basic model #1 no covariate 60,612.139 e —
#2 #1+WGT on CL power 60,521.153 90.98 p<0.05
#3 #2+WGT onV power 60,264.477 256.676 p<0.05
#4 #3+AGEonV power 60,188.104 76.373 p<0.05
#5 #4+CCRon CL power 60,076.781 111.323 p<0.05
Forward selection #6 #5+LD_1onCL category 60,043.744 33.037 p<0.05
#7 #6+SEXonV category 60,027.726 16.018 p<0.05
#8 #7+ TBIL on CL power 60,018.350 9.375 p<0.05
#9 #8+RD_1on CL category 60,011.520 6.830 p<0.05
#10 #9 + CDRG on CL category 60,004.892 6.628 p<0.05

#11 #10 — CDRG on CL category 60,011.520 —6.628 N.S.
#12 #11 — WGT on CL power 60,307.383 —295.863 p<0.01
#13 #11 — CCRon CL power 60,067.931 —56.41 p<0.01
#14 #11 — TBIL on CL power 60,021.857 —10.336 p<0.01
Backward elimination #15 #11 — LD_1 on CL category 60,043.047 —31.526 p<0.01
#16 #11 — RD_1 on CL category 60,018.350 —6.83 p<0.01
#17 #11 — WGTonV power 60,190.177 —178.656 p<0.01
#18 #11 — SEXonV category 60,027.013 —15.493 p<0.01
#19 #11 — AGEonV power 60,174.665 —163.145 p<0.01

Abbreviations: — 2LL, — 2 log likelihood; AGE, age; CCR, creatinine clearance; CDRG, concomitant use of CYP3A4 inhibitor (0:
absence; 1: presence); LD_1, hepatic impairment (0: normal; 1: hepatic impairment); N.S., not significant; RD_1, renal impair-
ment (0: normal; 1: hepatic impairment); SEX, sex (0: male; 1: female); TBIL, total bilirubin; WGT, body weight
*TBIL and RD_1 on CL, SEX on V were finally excluded from the final model, because the 95% CI of the parameter included 0.
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Table 5. Parameter estimates from the final model

Fixed effect Mean SE 95% CI
V(L) 78.9 1.14 76.7,81.2
CLint (L/h) 204 0419 19.6,21.2
F 0.797 0.0144 0.769, 0.826
MR 0.429 0.0274 0.376, 0.483
ka(1/h) 266 0.499 1.68,3.64
Body weight on CL 0.658 0.0448 0.570, 0.746
Ccer on CL 0.233 0.0234 0.187,0.279
Hepatic impairment on CL —0.281 0.0894 —0.456, —0.106
Body weight on V 0.921 0.0644 0.795, 1.05
AgeonV —0.315 0.0265 —0.367, —0.263
Inter-individual variability Mean (CV%) SE 95% CI
wcr? 0.0496 (22.3%) 0.00334 0.0430, 0.0562
wv* 0.0585 (24.2%) 0.00572 0.0472, 0.0697
weL, v 0.0381 0.00356 0.0311, 0.0451
Residual variability Mean (CV%) SE 95% CI
g 0.241 (24.1%) 0.00677 0.227,0.254

Abbreviations: SE, standard error; CI, confidence interval; V, volume of distribu-
tion; CLint, intrinsic clearance; F, bioavailability; MR, metabolic ratio; ka, first-order
absorption rate constant; CV, coefficient of variation; wci?, variance for systemic
clearance; wv?, variance for volume of distribution; werv, covariance between sys-
temic clearance and volume of distribution; o, proportional residual error

PredictedQuantiles

DA% Table 7 12RF o BIHOFREIH] T OGS
R % 2E 12 AUCw/MIC % 15 TR Y) > THEHL
722 A, WHERIL AUCw/MIC A8 15 % 121 %
% range T 80% LLE, 15 LU F Tl 66.7% & & &
n, REFHNZBNTHHMMEPK/PD # —7 v b
fii% AUCo/MIC>15 & HEE L 726
(2) MEIREREARERE TDPK/PD/INT XA —2 %
] W EISER ) R DgE
ARYEGH) 150 mg (3% 5-#) H 13 300 mg) 45 &
HTOTEFERNRKE T LB LOHFEBOHESATO
Coa/MIC OF¥ B X U Coe/ MIC>8 7% i 72 9 ]
4 % Table 8 IZ7R T 6 Cua/MIC>8 i 723 EI A 1
S. pneumoniae, Moraxella catarrhalis, Staphylococ-
cus aureus HSHEH & 72 3T 100.0%, H. influen-

Concentration (ng/mL)

Time after dose (h)

Fig. 3. Visual predictive check for the time-concentration
profile after repeated intravenous infusions of LSFX 150
mg (double the dose on day 1) in patients with respira-
tory tract infections.

The Y-axis represents the plasma concentration of
LSFX (ng/mL). The X-axis represents the time after the

dose (h). Each point represents the observed concentra- zae, WIAEKWE (S. pneumoniae % K<) TIiE 90%
tions obtained from each study. The reference lines DIl BIESESEEARTIE 878% £ VN b B
show the 5th, 50th, and 95th percentiles of the predicted %5 YL ; ’

N Zo

concentrations by the final model.
B EVTAHNVAYZaL—YavITKE2EWHE

BLOMEERR) X7 DT
EYTANBY Iab—YarypbFllLe, I

RL7ZD, ZOREIIEM TH > 72 Range T &
W28 L 72 AUCo/MIC & IR SER T o H iy e 3%
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Fig. 4.

0 T T T T T T
0 24 48 72 96 120 144 168
Time (h)

Influence of covariates on the time-concentration profile after repeated intravenous infusions of LSFX 150
mg (double the dose on day 1) administered once daily.

Each line represents the simulated average concentration by the final model with varying age (A), body weight

(B), Cer (C), and hepatic impairment (D).

FfiEl® % Table 912, PK/PD ¥ — 7 v MED#
1% e 5% % Table 101278 §7o £ PK/¥ F 4% — %
(AUCoz, Cuax, Cuousn) DOHURMEIZIRGHH B LV
7THHTHEOMEZRL, MAETRERER IR 51)

HLhEFERELRLZZ, PK/PDY =7 v Mi%
T HERL RGN A~14 HH CREBEOMHEZRL,
AUCo/MIC>15 @ 32 W fifE 28 13 96.8% L F, Cow/
MIC>8 oEFitE=1 87.7% Ll ., Conm?’ S. pneu-
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Table 6. Summary statistics of the estimated PK parameters in patients with respiratory tract infections

Day 1 of administration™® Last day of administration *

No. of ; ;
Primary diagnosis Group ? © AUCo Cinax (4g/mL) AUCo Cinax (4g/mL)
patients (ug*h/mL) (ug*h/mL)
Mean * SD Mean * SD
Mean * SD Mean * SD
Respiratory tract infection 75mg 38 31.03+7.32 2.058 £ 0.465 20.19+5.16 1.461 +0.335
150 mg 251 65.00 = 18.55 4.185*1.107 46.67 £ 15.21 3.192 £0.929
Community-acquired pneumonia 75 mg 38 31.03+7.32 2.058 £0.465 20.19+5.16 1.461 £0.335
150 mg 176 61.99+17.05 4.018 = 1.042 44.23 = 14.06 3.045 £ 0.868
S dary infections in patient:
econdary ffections i patients 150mg 48 67.13£ 1452  4375£0936  4833+1225  3.324£0.745
with chronic pulmonary diseases
Aspiration pneumonia 150 mg 16 90.72 =26.81 5494 £1.533 67.35+20.59 4.398 £ 1.265
Lung abscess 150 mg 11 66.37 = 14.09 4.119%0.755 48.39+13.26 3.230£0.753

* Double the dose on day 1 in each group

Table 7. Microbiological response stratified by the AUCo.24/MIC ratios in
patients with respiratory tract infections administered LSFX 75

or 150 mg (double the dose on day 1 in each group), once daily

AUCo-24/MIC No. of strains FEradication Cumulative
ratio range?® (n/N)® rate (%) eradication rate (%)
<15 6/9 66.7 66.7
>15— <100 10/12 83.3 76.2
>100— <200 13/13 100.0 85.3
>200— < 300 20/20 100.0 90.7
>300 103/105 98.1 95.6

2The AUCs were calculated from the last administration day.

bn and N represent the number of eradicated and total number of strains

in each range, respectively.

Table 8. Summary statistics of the Cmax/MIC by the causative strain in patients with respiratory tract infections administered LSFX

150 mg (double the dose on day 1), once daily

o X . . Streptococcus Applicable
Statistics item S. pneumoniae  H. influenzae M. catarrhalis S. aureus b b
spp.™ bacteria
No. of patients 32 28 8 10 18 98
No. of strains 32 28 8 10 22 148
. . Mean (SD) 71.12(32.04) 9293 (46.24)  53.99(22.14) 155.05(121.44) 89.45(69.18)  67.58 (61.00)
ay 1 o
L . Percentage of
administration 100.0 92.9 100.0 100.0 95.5 89.2
Cimax/MIC>8
Mean (SD) 53.18(25.96)  71.86(37.41)  40.73(18.00)  120.78(99.70)  69.30(53.26)  52.06 (48.28)
Last day of
- . Percentage of
administration 100.0 92.9 100.0 100.0 95.5 87.8

Cimax/MIC>8

*Excluding S. pneumoniae.

b Patients with multiple infections were counted as one without duplicate counting.

moniae ® MPC T 4 012 % L [nl % 5 1% 100%
EENETNECIERE R L7,
n. =%

Wnl % GG & L REFHI OB - Ha
TO PK 2iHilis 57280, HERANZ SR E LK
EFFIOR THFEBRZ L 72 512, IR
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BHERROEINER 2 &2k b PRI,
LSFX O 4 g 3% 15 B T4 ', 150 mg
10 1S LG CIIEFREICETLET
WCEH 2229 2 %%, BmHEGC L ) H&54H 2 5l
SRS TERIREBIET A2 LT, FRROLIH &
BEI LT H G MG ERT A S OREIRYGEE AT
FCTEDLLDEER D,

LA L 7213505 PPK €& 7 )V I3 #] £ 7
LRLERAEES IO ERZ L, £XT 2%
HLMETIVTIZIZ—FH L7z, ik, BOFET
WAEEE RO S (602 B 2,354 55) 12N A T4
R ORI G0 EE (132 61 1,090 55, IR &
Yegie B 81 B 240 1) A MATICINZ TB Y, K
5 & BRI G- O [RIEEATE 7V & LTI S it
TWizizbbEZLNLY,

ARV 5 PK/PD f##F T ld AUC/MIC %
M 72 PK/PD # — %7 v ME% AUC/MIC>15 &

Table 9. Summary statistics of the estimated PK
parameters calculated by the Monte Car-
lo simulation in patients with respiratory
tract infections

Parameters Day Median (5th, 95th) *
1 49.15 (30.10, 83.77)
AUCo-
o 7 42.88 (25.01, 74.20)
(ug+h/mL)
14 43.65 (25.76, 74.71)
1 3.756 (2.170, 6.616)
Crnax
7 2.911 (1.742, 5.056)
(ug/mL)
14 2.955 (1.799, 5.086)
1 1.012 (0.591, 1.768)
C
trough 7 0.971 (0.505, 1.830)
(ug/mL)
14 1.012 (0.537, 1.865)
*Percentile.

HE5E L7z (Table 7)o #&I0%#] 0 PK/PD f#AT Tk~
72 B0, LSFX ITREHBNOBITHED E 720
PK/PD & — 7 v MEIXERREGHE 2 EHL L CHE
HIENEELEZTCBY, REFHL 0Ntz
FH L7206 AUCw/MIC O % =74y kFHlMEIE, #&%
F131 O M 5 512 T AUCo/MIC>15Y & %€ L C
WLZENLIDEEXEID L L, SHIEFERT
LA 7 RA Y MRRISHAMEZESAR L T10
B LL_E D REBIIZ BT 80% Hii 4 DA WM AV 2

N7zb o P ik 2B Z C @b L CHEE L
720 ZORER, REFHITOLROF O S —7 > M
EMENBTIEE L EEZ BN BREGEZ VT
58 L72AR PK/PD 4 — 4 v MlIZEFHE b OfET
HHLEZDL—F, WROENTIEFTOREREET
HY, HERZNESEL-01I23E5I27—5 %

HAFEQ T S LEDPDH 5,

PPK E7 V& o Tl L7z, W0 & & G e 8
TOAUCTFHHEIAMEKST THLEGHMHT
65.00 ug-h/mL, S5t O35 H T 4667
ug-h/mL #7R L7z (Table 6)o Z D% % Fialo
RS — 7y M EEE AUCo/MIC>15 1224 C
Fon L, REHHNIEMIC 2B & % 3~4 ug/mL
FCOWIIH L CHMEZRT L E 2515, BER
AER T BE S N 2R H R IS 3% LSFX @ MICw
205 ug/mLY CTho72Z b E5AT AL E, AP
AR IEGE T DR DR B0 L CAEGH#NIE+
GRMEEFET L0 MES NS,

M ER ZEBL) A 712689 % PK/PD AT Cld, &
A ORRABE TSN TELRFERE TO
Cua/ MIC>8 D ERMEZE (Table 8), B & U HIF#
BEMEEkE N RELZEYFANVOY I 2L —

Table 10. The probability of target attainment of the parameters using
the Monte Carlo simulation and distribution of bacteria detect-
ed in patients with respiratory tract infections in the clinical

study
Probability (%)
Parameters
Day 1 Day 2 Day 3 Day 7 Day 14
AUCo-24/MIC>15 97.3 96.8 96.8 96.9 97.0
Crmax/MIC>8 90.2 88.1 87.7 88.1 88.3
Cirough >0.12 100.0 100.0 100.0 100.0 100.0

The plasma concentrations of 10,000 patients were simulated using the PPK
parameters obtained with a dose of 150 mg LSFX (double the dose on day 1)
administered once daily. Covariates and the MICs for the applicable bacte-
ria were generated based on the distribution of patients with respiratory
tract infections who were administered LSFX or LVFX in the clinical studies.

BARMEFEEFRMEE Vol 69 No. 4

315



316

(R - BRER] LSFXSEEIEIOD PK/PD fRAfT
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Population pharmacokinetics and pharmacodynamics of intravenous
lascufloxacin in patients with respiratory tract infections
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U Department of Internal Medicine, Kita-tama Hospital, 4-1-1 Chofugaoka, Chofu, Tokyo, Japan
? Watarase Research Center, Kyorin Pharmaceutical Co., LTD.

¥ Clinical Development Center, Kyorin Pharmaceutical Co., LTD.

A population pharmacokinetics (PPK) model was constructed and pharmacokinetics/pharmacodynamics
(PK/PD) analysis was performed to evaluate the adequacy of the dosage of intravenous lascufloxacin
(LSFX) in patients with respiratory tract infections.

For the PPK analysis, the PPK model was reconstructed by adding the results of the Phase III clinical
study of intravenous LSFX to the simultaneous analysis model of oral administration and intravenous infu-
sions constructed for PPK analysis of Lasvic® Tablets 75 mg. The time-concentration profile of LSFX is
described by a one-compartment model with first-order absorption considering nonlinear elimination by
mechanism-based inactivation. Body weight was identified as the covariate for systemic clearance and vol-
ume of distribution with the largest effect on the LSFX exposure. The basic model structure, parameter
values, and types of covariates that affected the parameters of the model were same as those in the PPK
model of Lasvic® Tablets 75 mg.

For the PK/PD analysis, the efficacy target value of intravenous LSFX was estimated at AUC./MIC
>15 (free AUCo/MIC >39), based on the calculated AUCy/MIC value and the microbiological effect in
the patients in whom the causative organism was isolated. The probability of target attainment calculated
by the Monte Carlo simulation was 97.3% on the first day of infusion and 96.9% on the seventh day of infu-
sion. In patients from whom the applicable bacteria were isolated, the percentage of causative organisms
for which C..../MIC >8 achieved was 87.8%, which is the index of suppression of resistance. The probabil-
ity of target attainment of C.../MIC >8 calculated by the Monte Carlo simulation was 87.8% or higher
throughout the treatment period.

The results of the PK/PD analysis supported the adequacy of the dosage of intravenous LSFX 150 mg
(300 mg on the first day) administered once daily in patients with respiratory tract infections.

BARMEFEEFRMEE Vol 69 No. 4

317



