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mgl A 1 F¥E58:, BTOHE - HE e kL RS oSS TE % 2 2 b, ke
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Table 1. Baseline subject profiles used in study for population pharmacokinetic analysis
Phase I study Renal impairment Respiratory tract Total
otal
subjects study subjects infection patients
Number 27 22 151 200
Body weight =~ mean*SD 61.7 £8.29 63.7+9.88 55.7*11.1 574 *11.0
(kg) median 60.7 62.0 54.0 56.0
min, max 50.6, 79.9 44.5, 80.0 35.0, 102.0 35.0, 102.0
Age (yr) mean * SD 39.4+22.4 66.7 +10.1 552*17.7 54.3+19.0
median 26 69.5 57 57.5
min, max 20, 73 49, 87 20, 89 20, 89
Gender male 27 (100.0%) 20 (90.9%) 78 (51.7%) 125 (62.5%)
female 0( 0.0%) 2 ( 9.1%) 73 (48.3%) 75 (37.5%)
Cer*! mean * SD 112.9+34.6 55.1+36.3 91.4+31.1 90.3£35.1
(mL/min) median 110.8 45.3 87.5 87.4
min, max 51.2, 194.0 6.68, 128.1 31.3,175.1 6.68, 194.0

*1; Cer was estimated using the Cockcroft-Gault formula.
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OB - HEOBGEO-OI12, BEERICBIT 53
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ARWFFETIX HARNERR A, ERET RSB X OIS
Y B FH I LVFX 500 mg % 1 H 1 M O#H5 L2123
5 M7z A SEM L RE % I CREEFISE BN REFRAT 2 17\,
JRPEBRE B S LVFX O RHEF S B RE T 7L 2 Wi 5
L7zo E7z, MREHEAYE BB 5 LVEX @ S. pneumo-
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5, WU (5% 155 3B, HEM k5% 4
Mo W), NI TD3IMREHLKEL, —A%D 2
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A5 (tw) ZHEEL7Z

EYBRE ST A — 5 ORI EB IR, T o
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Plasma concentrations of LVFX after oral administration.

(A) Plasma concentrations in patients with respiratory tract infection. (401 plasma sam-

ples from 151 patients).

(B) Plasma concentration — time profiles for subjects in the clinical pharmacology

studies.

Phase I study, --------- Renal impairment study

Lines at the concentration of 0.01 ug/mL represent the lower limit of quantification.
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bOERFT2RETFTNE Lize HHERDEYEED S
A—=FIZH 2 5 BOAREZ, BARETIVELEREM
R 72TV EDOHBEBMEDZ (AOB]) ASHHE
1D P 5AGHED) EIRFEL, 664 LT LASEEHE
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Table 2. Covariate selection as factors affecting LVFX pharmacokinetics

Model
Model Type OBJ AOBJ
No.
Basic model #1 no covariate 752.165 —
Forward addition #o #1+ Cer on CL/F linear 548334  — 203.831
#3 #2+ weight on V1/F linear 446.884 — 101.450
#4 #3+age on V1/F category 425.831 — 21.053
#5 #4+food on ka category 411.885 — 13.946
Backward elimination #e #5—Cer on CL/F linear 670.878 258.993
#7 #5—age on V1/F category 434.379 22.494
#8 #5—weight on V1/F linear 509.738 97.853
#9 #5—food on ka category 425.831 13.946

In covariate selection, outliers whose absolute weighted residuals (WRES) values exceeded 3 and

whose plasma concentration profiles deviated from pharmacokinetics were excluded from covariate

selection.

Table 3. Final parameter estimates and the 95% confidence

intervals for LVFX

Parameter Estimate™! 95% Confidence interval*?
CLJF (L/h)  7.23 (0.159) (6.91, 7.50)
VI/F (L) 77.1 (2.15) (72.3, 80.7)
Q/F (L/h) 0.343 (0.0529) (0.233, 0.508)
V2/F (L) 7.24 (0.578) (631, 8.87)
ka (h™1) 1.32 (0.250) (0.93, 2.13)
teg (h) 0.240 (0.00554) (0.226, 0.245)
Kcer on crur 116 (0.0669) (1.03, 1.29)
Kveigwonvie 121 (0.0926) (101, 1.39)
Kage on v1/F 0.862 (0.0261) (0.813, 0.918)
Kiood on ka 2.72 (1.19) (139, 5.78)
wa 0.0514 (0.00969) (0.0343, 0.0737)
Wi 0.0145 (0.00535) (0.0054, 0.0238)
wawr e 0.0243 (0.00631) (0.0136, 0.0377)
Wi? 1,57 (0.478) (055, 2.51)
a? 0.114 (0.0138) (0.088, 0.141)

*1; Mean (SE) of final population pharmacokinetic parameter es-
timates by NONMEM.
*2 The 95% confidence intervals estimated from 1,000 boot-

strap analyses.

Pi = 91+92 X (COV; - COVmed)

Y
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Linear #! :

Category ! : P,=0, x0,vi-v

ZZT, PIdBERE i 0RY BRSNS X —F, COV,
(BB 1 1S BT BB R, COVane (T RAE O
fEZ 3o Cer, KEDETFTNVADHMAAMIL Linear
B F 7213 Power BU & L, 4EiG, BRAEOHE T 721 3RAFE
DEF O A D A A 2L Category Bl & L 72, Cate-
gory BlIZBWTIL, 65 KRIG%E 1, 65 %Ll a2, &G
Hoxl, BlihlLr2 SHz1, ZEKT 2L L7
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7o (B D) . —WERZETFTNVICHARAT 2o 72
WEE OB] 28664 DL EER LA ICEREE L (BE
KHE0.01) o LLE XY, SEWEE ST XA =5 ITEEDH) &
HESNZZTRTCOIERLZETIVICHARAAZ DR
REETIVE L, TORERMERHE T X -5 2HiE
L7z FHEFSEYEIE NS X -y ORL4MX, V7
VY ZREE1000ME DT —RFAMTy FHEIZLD 95%
BEXEEZHE L, L7,

BONTBEETIVOREREYBE T A -5 2 H
WV, BIERMESLEAL L 24O LVFX500mg 1 H 1
] A% - 00 52 F AR IC B0F B M vh SR Wil Fis E A% 2
w5 EIED, FLERED LVFX OFWBEIC K
B TRBORE LM L7,

3. PR R YRE B2 B 1) 5 PK-PD f#dT

I 2 RS eE H 512 B 1) 5 LVFX @ PK-PD f#HTIC &
BLERRFIAR TG, EvFAveyIal—va o
FHEICE DT o720 MPIRERRGGEBRZ 2R L L—f%
BRI ABR T O NI S AW B 151 Bl OB ERE T
& T, 10,000 B0 B3R 2 AR IS5 R S 7z,
Z @ 10,000 B DI S ERGAE L F 2OV T, IfEET IV
B B RHEFEDBEE S5 X — % % F\Wv T LVFX 500
mgl H11, 100mgl H 3, 200mg1 H 2 [HdH 5 \\iE
200mg 1 H 3 MG HEOEDEHE/XT 2 — % (Coas
AUCpom) ZEH L7z EWNIZBIT B BANRZ MY — XA
T ¥ AT 2004 AU S N RRIR 5B S. pneumoniae 12
xt 3 % LVFX & MIC 3 Ai"% Fl W C, &HBHE D S.
preumoniae \2 %F 5 % PK-PD /¥ 7 * — ¥ (Cya/MIC,
AUCe/MIC) 5L, FHE - HREIZB VT Cow/
MIC %35 BLE, F 72132 AUCooun/MIC 2% 30 LA EICH]#E S
L EORE R L7,

I & ES

1. BRAERISEY BhREfFAT

THAE SR Y By REFRAT M L 72 BBk #75 5t % Table 1
W2, ARy EED 70 v % Fig. 1 IRT.7XTO
BB DIKEIL 574 +11.0 kg, FHild 543+19.0 %, Cer
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Fig. 2. Simulation of LVFX plasma concentration in steady
state after repeated oral administration of 500 mg LVFX
once daily.

(A) Body weight =60 kg; Age<65 year; Fed. Cer=20
mL/min, -------- Cer =50 mL/min, —— Ccr =80 mL/min
(B) Cer=280 mL/min; Age<65 year; Fed. Body weight
=40 kg, -------- Body weight =60 kg, ——Body weight =80 kg
(C) Cer=80 mL/min; Body weight =60 kg. Age<65
year; Fed, -------- Age<65 year; Fasted, —— Age> 65 year;
Fed, -—-— Age > 65 year; Fasted

12 90.3+35.1 mL/min ("IN b FH=£SD) THH, 200
Birf 125 BIASHE, 75 BIDSKMETH - 720

LVFX OSEW BRI R IZTTHEROBE LRI L2
W% Table 2 1R T o EBRICIIRE LT XToOHLE
AL U CHERERY 20 ST % 1T 5 7275, Table 2 121
BATFYTDI)bikd OB DR THIKE o 4R
DIERDO R TR L 720 WERDEEZMART BVIER
EFIIZHE LT, CL/F IZ Cer % Linear BUZH AR A
P OB] Y T L 720 ¥Ki2, CL/F 12 Cer 24
FRATEE TN LTI I B DB 2 Wit L 7o
#, V1/F 24K % Linear BLICHL A A A 2 HA 12 OB]
PR OIET Lizo R B OB Z MG LR
R, VI/F IZKT 2 E# 0 E, kST 5 ZFHOEE)s
WINL AR TH o720 BRI X D ERS izt
BROYPBEWET L7720, BEIEETH- LR
FIRTHARAPRERETVICH LT, HEREEZ—D
TOHIBRT A2 LICX ), FAEROEBLMER L7225,
WTNOBBLERTH DL Z PRSI

Dl X ) icHgEsIN, REEFVICBI) 5 R4EM
EYHEE T LVAE LTRSS

CL,/F (L/h)=(723+116x (Cer (mL/min) —

87.395) x60/1,000) xexp (Meuur)

V1/F (L) = (769+1.21 x (Weight (kg) —56.0)) X
0.8624#¢Y X exp (TIV1/F)

Q/F (L/h) =0.343

V2/F (L) =724

k., (h™") =132x272" Y xexp (M)

te (h) =0.240

ZZT, MEH (AgeG) 165 % A E 1, 65 LEE
2L, A% (Food) F&EMBE 1, ZHEM%E 2& L7,

RAEET ML D g SN REREYBE T X —
& L ZDTM95% EHEIX I % Table 312/~ CL/F
1% Cer 25874 mL/min D EE T BWTT723L/h TH
D, Cer DIETF I TIRTF T % LR SN 72, VI/F
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Table 4. LVFX pharmacokinetic and PK-PD parameters for S. pneumoniae calculated by Monte Carlo simulation

Parameters Statistics 500 mg X 1/day 100 mg X 3/day 200 mg X 2/day 200 mg X 3/day
Pharmacokinetic
Cmax median 6.09 2.11 3.25 4.22
(ug/mL) (5%, 95%) (3.34,10.2) (1.23, 3.89) (1.89, 5.79) (2.46, 7.77)
AUCo-24n median 68.41 41.04 54.72 82.09
(ugh/mL) (5%, 95%) (38.6, 132.3) (23.2, 79.4) (30.9, 105.9) (46.3, 158.8)
PK-PD
Conan/MIC median 11.31 3.93 6.05 7.86

e (5%, 95%) (4.58, 29.4) (1.60, 10.9) (2.48, 16.5) (3.19, 21.9)

AUCoat/MIC median 127.1 76.2 101.6 152.5

o (5%, 95%) (50.2, 370.7) (30.10, 222.4) (40.1, 296.6) (60.20, 444.9)
Percentage of subjects whose PK-PD parameters reached the target
Cmax/MIC > 5 (%) 93.5 314 65.8 82.9
AUCo-2m/MIC > 30 (%) 98.5 95.1 97.7 98.9

IR E D560 kg DREREICBWT769L TH Y, AH
oML EHITRELS kB LRI N, T/, 657D
oS T, 65K LKL T VL/F 2% 14%
INEL, kJATEBRICHAREERT2T2/REhE LT
WE iz QF, V2/F, tuldZFNZF10343L/h, 7.24
L 0240h TH o720 Keomar BELULK weight on V1/F @ Tl
95% BHEXMIZ0AEE T, Ko B E T K wamu D
Wi 95% BHEXEIZ1 2w o d, FER
DHENEETH DS Z PR INT,
REETNVOREREYEIRRET VAL, FLERE
EAZAL L 72356 0% HIRREIZ BT 5 M5 38 Wit B 4
BEHEE L7 ZOFEE, Cer Y80 mL/min 75 50 mL/
min & % Wi 20 mL/min (& T L7234, LVFX O Jfil
BehSEY IR EE XS 12 AT 5 & PR S N7z (Fig 2A),
—%, HREN60kg 25 40 kg I T L725E121E Con
oM EYRED AP TFHEINZ 0D, £D
FEREIL Cor DIKTIRFICA DN/ L iR L TR T
b o7z (Fig.2B)o 72, 4B L EFHS LVFX Ol
BHREIC T TN S o 72 (Fig. 20)s
2. VPR ZHRRGE BB T 5 PK-PD f##T
KIHIZBNT, EvFAarvayIalb—3ya vt
W 72 IR 53 B S .pneumoniae 1,010 ¥R 12X 97 % LVFX @
MIC B# 550 4i % Fig.3 (27”9, MIC i 0.06 ug/mL 7
516 ug/mLIZ 45 4i L, #% % MIC f# X 05 ug/mL,
MICwi 1 pg/mL T - 72,
EVFANMOBYI2L—Ya X DHERLE
LVFEX ®500mg1 H 118, 100mg1 H 31\, 200 mg1
H2M® 2 iF200mg 1 H 3 M5 KROFEYEE ST
A—=% PKPD 8T A =%, BEV Coa/MIC 255 DL EF
7213 AUCo2u/MIC 2830 L L & 72 2 BE O E|A % Table
4R T e TDIH, Co/MICAS5 DL E 2 BHEOE
1%, 100 mg1 H 3 % 5T 314%, 200mg1 H 3 [Al$%

5C829%, 200mgl H 2 M#%5-T 658% TH - 7277,
500mgl H1M % 5 TI3935% T dH - 720 — 4,
AUCoen/MIC 2830 LLE & 2 B BEOEAER, WTho
i - HBICBWTH 95% U ETH 72,
10 =

LVFX O REMIEY BB OfE R, CL/F I LT
Cer %%, VI/F 125t L TRES X O4FE#2S, kA3 L TRk
M ORFOHFEDE), ThENED SNz, Bl
EFNOREMBEYHE NG A -5 ZHNT, b0
WEEILE L ROMBERREZ I —va vl
7222 A, BHRIZBWT LVFX OEWEIREIC i b B 8H
REVOIZERGE (Cor) LEZ BN/, LVFX ORKRE
BIZFICREMROBIERETH V), BG83k
O 80% AIRACHEM S N2 BT BHICB Y
LEEWBREOMFIZHBWT, Cor 2MET L7 #HERH T3,
FRIHES) LVFX OB 27T 5 Y ADKTIZL - Tl
HhEYREO EANEO LN TWwAS, 72, LVFX
% 100 mg ¥ 7213 200 mg #%5- L 72 O Mk o £ Wy i B
T =5 & W RHEREEY B RN IS B VT, B
(Cer) IZ LVFX OMBIRE B2 RO BELE
FELTHMESIRTWSEY, 4, LVFX ® 500 mg % 1
H 1 BI¥5: L7356 O RHERISEW B REMFIT I BV T,
LVFX O#EWEEIC K D B2 5 2 2 EKNIE Cer TH
LIENHLNERD, FARAIIHEEOHREE—HT S
LDTHolze INLDOI DD, BREDKT LA
HIZBWTIX LVFX OIS  Fifii 3 5 2 & a8
TR, YR - HREORESLELEZZ 55,
LVFX QXMW BB IEESBO N2 ooz
w(RE, i, IRAROERHOLHE) X, LVFX @ 100
mg ¥ 7213 200 mg 2 RFEHEG- L2077 =% 2wz
RS HISE B REMRAT 12 B\ T D B EA DB DD
LNTWBEY, L2 L6, LVEX OIS iREY I o
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L=y a3 ilBne, INSORTFOREORERIK
MM TH o722 &h s, LVFX OfE: - R Z i3
HUBEIWEEZ BN D,

F o RPRHEORNEITBREMREWIEHNT %72
O, ERHEHAMA ST 1 H 1 EERGEIEZFT LwESh
5%, F7z, F 0 RPN T B EL I Con/
MIC EHBIT % &L OFREND 5V, Z D728, HH T
ENTWBELVFX®D500mgl H 1MoL 3IE, EN
DO - A& (100 mg1 H 2~3 1) &b L 72354,
VL & AL R O TIE L ) #HY)TH L W REMNEN D
%o AWFSETIX, LVFX ORHEFZEYBIREENT 8T X —
¥ L S.pneumoniae [ IR #k 1,010 ¥k 2 X} 5 5 LVFX
MICHfiz W72 EyTHhrvayIalb—3a vic
£ o T, 500mgl H1M, 100mgl H 31, 200 mg1
H2Mm& 5%\t 200mg 1 H 3 BIFH5-3E:122W T, PK-PD
DR L) ORI WG L7z T DR, S.preumo-
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Population pharmacokinetics and pharmacodynamics of 500 mg oral dose levofloxacin
in respiratory tract infection patients

Yusuke Tanigawara’, Takako Shimizu” and Kyoichi Totsuka”

Y Department of Pharmacy, School of Medicine, Keio University, 35 Shinanomachi, Shinjuku-ku, Tokyo, Japan
» R&D Division, Daiichi Sankyo Co., Ltd.

¥ Department of Infectious Diseases, Tokyo Women's Medical University

We analyzed levofloxacin(LVFX) population pharmacokinetics, and pharmacokinetics and pharmacody-
namics(PK-PD) in Japanese subjects to evaluate a new 500 mg once-daily oral dosage regimen in Japan. Sub-
jects were each orally administered once-daily LVFX 500 mg and plasma concentrations were measured;
1,362 concentrations of LVFX from 49 healthy or renally impaired subjects and 151 patients with respiratory
tract infections were used for analysis. Population pharmacokinetic parameters were estimated using a non-
linear mixed effects mode(NONMEM), applying a 2-compartment model with first-order absorption as a
pharmacokinetic model. Covariates were tested for potential influence on LVFX pharmacokinetics. Signifi-
cant influence was found from creatinine clearance on oral clearance (CL./F), body weight, and age on the
apparent volume of distribution of the central compartment (V1/F), and food intake on absorption constant
(k.). Based on the population pharmacokinetic models and the distribution of minimum inhibitory concentra-
tion(MIC) for clinical isolates of Streptococcus pneumoniae, LVFX PK-PD parameters in patients administered
500 mg once-daily, 100 mg three-times daily, 200 mg twice or three-times daily were calculated by Monte-
Carlo simulation. It showed that 93.5% of patients with 500 mg LVFX once daily reached Cua/MIC =5,
whereas 31.4% of those with 100 mg three times daily reached the target. The proportion of patients show-
ing AUCp2n/MIC=30 exceeded 95% under both dosing regimens. These results indicate that 500 mg LVFX
once daily is to be effective comparable to 100 mg three times daily, and is to be more appropriate dose for
respiratory tract infection patients to prevent the emergence of LVFX resistance.



