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Table 1. Examination schedule

(A) Single-dose

Day
Parameter

Study drug administration

Physical examination o

Weight [ ]

Vital signs (body temperature, blood pres-

sure, pulse rate)

Electrocardiogram

Clinical laboratory tests

Hematology, chemistry, urinalysis

Glucose and insulin

Serum creatinine

Cer @

Collection of pharmacokinetic samples

Blood

Urine [ J

Saliva

Assessment of adverse events

4 000

Hospitalization <

) Creatinine clearance from 24-hours urine collection.

(B) Multiple-dose

Day

Parameter -2 -1 1 2,3 4 5,6 7 8 9 10 14
Study drug administration ([ o [ J o o
Physical examination ([ J [ ([ [ o o ([ (] (] o
Weight (] ( ([
Vital signs (body temperature,
blood pg;ess(ure, };)ulseprate) * ¢ ¢ * ® o ® ® ®
Electrocardiogram ([ J o [ o o ([ (] (]
Clinical laboratory tests

Hematology, chemistry, urinalysis o o o (]

Glucose and insulin ([ J [ o o o o
Cer ([ J
Collection of pharmacokinetic sam-
ples

Blood [ ] [ ] o o ® [ ] [ ] [ ]

Urine ([ J [ o
Assessment of adverse events 4 }
Hospitalization { >

) Creatinine clearance from 24-hours urine collection.
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Table 2. Demographic profiles

Dose (mg) Age Weight BMI Cer
(Infusion (min) ) (yrs) (kg) (kg/m?) (mL/min)
(A) Single-dose
Japanese 250 243*5.7 62.8*+4.0 214*13 117.6 +14.3
(60) (20, 38) (60.7, 72.4) (19.7, 23.6) (96, 139)
Placebo 23.5*24 59.4*4.3 20.7*1.0 108.5+13.5
(60) (21, 26) (54.4, 64.7) (20.1, 22.2) (89, 118)
500 24.3%+6.2 67.4%+4.0 225*1.5 118.8+9.1
(60) (20, 39) (63.1, 74.1) (20.5, 24.8) (103, 126)
Placebo 23.0+3.6 57.1+4.8 19.3£0.8 125.8*5.0
(60) (20, 28) (53.3, 63.4) (18.7, 20.4) (119, 131)
750 244*064 60.5+4.3 214*1.6 108.1*+13.4
(60) (20, 37) (51.6, 64.2) (19.4, 23.2) (88, 122)
Placebo 23.0%2.8 64.6 4.5 215*1.3 103.8 =224
(60) (21, 27) (59.8, 70.4) (20.0, 22.9) (84, 126)
750 23.8+3.7 65.8*6.6 22.4=*2.1 1129+129
(90) (20, 32) (58.5, 78.2) (19.8, 24.9) (95, 126)
Placebo 25.0+3.4 62.8+4.3 21.7+0.5 105.8 £ 14.2
(90) (21, 29) (58.1, 68.4) (21.2, 22.3) (88, 121)
1,000 25.0%5.6 65.3+5.8 220*1.6 1094+ 154
(120) (20, 38) (57.1, 74.5) (20.3, 24.9) (81, 130)
Placebo 27.8+8.3 58.8* 1.6 20.6 1.2 109.3 £22.0
(120) (22, 40) (57.3, 60.5) (19.0, 22.0) (86, 135)
Caucasian 500 30.6+5.1 80.0+10.8 255%29 108.4+10.9
(60) (24, 40) (64.0, 94.2) (21.1, 29.7) (95, 128)
Placebo 30.8£6.2 785*4.7 25713 100.3 +10.2
(60) (24, 36) (744, 83.9) (24.5, 27.3) (92, 115)
(B) Multiple-dose
Japanese 500 23.6*2.5 61.2%+5.5 213*13 123.3*+16.4
(60) (21, 27) (50.8, 69.3) (19.4, 23.1) (93, 142)
Placebo 23.0%2.0 60.5+5.3 209+14 129.3+3.2
(60) (21, 25) (56.4, 66.5) (19.8, 22.5) (127, 133)
750 24.1+3.1 65.1 +5.9 222*1.8 120.1+17.9
(90) (20, 29) (54.0, 75.0) (19.6, 24.9) (85, 143)
Placebo 24.7+6.4 65.1+3.6 21.8+14 1120£1.7
(90) (21, 32) (61.3, 68.4) (20.3, 23.1) (111, 114)

mean £ SD (min, max)
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Fig. 1. Plasma concentration-time profiles of LVFX after a single intravenous infusion.

(Mean £ SD)
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Table 3. LVFX pharmacokinetic parameters estimated from single-dose study
(A) Japanese
Dose (mg) Crmax tmax AUCo-72n AUCoinf ti2 CLt V. CL:
n
(Infusion (min) ) (ug/m) | () | (ug-h/ml) | (ugh/mL) (h) (L/h) w® (L/h)
250 8 5.09 1.00 23.36 23.45 8.24 10.80 127.14 10.40
(60) +0.80 +0.00 +291 +294 +2.56 *+1.30 +37.45 +1.80
500 8 9.79 1.00 51.96 52.09 8.05 9.69 111.10 9.10
(60) *1.05 +0.00 +4.96 +£4.99 *+1.54 *1.09 *15.51 +£0.93
750 8 16.45 1.00 92.95 93.12 8.83 8.07 103.63 7.20
(60) +1.88 +0.00 +4.31 +4.28 +2.54 +0.37 +34.09 +0.65
750 7 12.03 1.43 90.93 91.12 7.70 8.41 93.14 7.04
(90) +2.06 +0.19 +13.75 +13.84 +0.66 *+1.36 *+16.01 +1.23
1,000 8 14.85 2.00 127.63 127.85 7.87 7.88 90.09 748
(120) +1.73 +0.00 +12.00 +11.97 +1.04 *0.76 +18.85 +1.13
(B) Caucasian
500 8 6.84 1.00 51.69 51.98 9.99 9.80 142.85 8.03
(60) +1.08 +0.00 +7.30 +7.32 +1.90 *1.43 +41.84 +1.00
mean * SD
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Fig. 2. Cumulative urinary excretion of LVFX after a single intravenous infusion.

(Mean = SD)
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Fig. 3. Dose vs pharmacokinetic parameters of LVFX follow-
ing a single 60-minute intravenous infusion.
(A) Dose vs Cmax, (B) Dose vs AUCo-72n
Filled circles represent individual values of pharmacoki-
netic parameters (250 mg: n=8, 500 mg: n =38, 750 mg: n=
8). X means dose, and Y means parameter.
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Table 4. LVFX pharmacokinetic parameters estimated from multiple-dose study
Dose (mg) Day N Cinax tmax AUCo-24n tie CLt V. CL:
(Infusion (min) ) (4g/mL) (h) (ug/mL) (4g * h/mL) (h) (L/h) (L) (L/h)
. g 10.00 1.0 48.14 . . . .
500 *1.51 0.0 +0.10 +£553
(60) ; 8 9.97 1.0 54.11 9.03 9.35 122.50 741
+1.88 0.0 +0.14 *6.41 +1.12 +1.09 +24.77 *0.95
. 0 11.72 15 77.69 - o o o
750 +1.27 0.0 +0.18 +8.78
(90) ; 0 12.53 15 93.25 8.49 8.15 100.40 6.92
+1.35 0.0 +0.28 +10.88 +1.39 +0.99 +24.82 £1.01
mean £ SD
—: Not calculated
15

Plasma concentration ( 4 g/mL)
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Fig. 4. Plasma concentration-time profiles of LVFX after multiple intravenous infusions at 500

mg once daily.
(Mean = SD)
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12 FHE0 X D &R E R 5T QTeB O #ix) i 2% 450
msec ZB R BB E XTI R 1 HIRD S, 480
msec %82 72 HEBE IO bRk D o 72 QTcF Tl
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NR=2F54 V95 D#EN 0 msec L ETH - 72 EE
1Z QTcB TiZ 500 mg BT 16, 750 mg TS5 B, 75
CRETIHTHY, QTcF TiZ 500 mg #T 161, 750
mg#HTIHF, TS5 EXRBET2HTHo72c R—A5 4 ¥
25 DEDY 60 msec LLETH o 728E 11X, QTcB Tl
50mg#HETLIH, 79 RHETIHTHY, QTcF Tl
BN Dol BB, WTFNOKRSEHTHLERD
WIAZERIRN 2 BREFTRIERED b h o7z,

m. % =

LVFX 250~750 mg (60 43) Hilal mi@ g o H it
BIPEZ MRS L7285, Con t3 3R 5-2ACIEBI L CTHEI L,
AUCyzn Li?ﬁ—?%ﬂ:%%ﬂi“(i@bﬂ L7 (Fig. 3)0 ¥ f:, $
[0 P 53R R Tl G4 T 72 B F Tl S5m0 RE
KR ELR L UTRPICHEE S L7245, CL. X 250~
750 mg B TR G /RO KT L, 750~1,000
mg HTIE—EIh 2 AN ED S (Table3)o, %
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o

B, LVFX 250~1,000 mg Hi e 18 5012 b F AR o 8
BASRE XN TWBY, LVFX OFHEINIE, SRERKE S
BLORME S WOBENIZZS5NTWEY, Lz
T, HARMNERERABEM T AUCrm AP5-m o8 mbl
W ER LERIZ, LVFX OEdE R T o B R 5
WORFN X B REVEDE 2 Sz —TJ7, RAERS R
BRcix, #8452 H HDB oS ERoM4Edh LVEX JRE
X, WTFhoOKRGHTHIHZ-EICHERLTBY, &5
2 HH T4 LVFX I3 EHIRBIEL TV 5 &
Z2 ol (Figd)o 7o, KEHKS 7HHE 1 OHDHE
WEEE/ ST A — & % IR L7453, AR 52 X 2380
PEOZIIED SNT, ERMErdboLEILN
72 (Table 4),

LVFX 500 mg Hi|n] fiE fHERF O Y EE KT 2 — &
ZHARNEBAATHRETSE, HRAD Con THWEN
»HY, AUC XFEETH -7z (Table 3)s LVFX JE4}
H O BEE BB B RN OFE R, i3 X=X 2 b
DHMAEREB L ORI 28— b X 7 N OGAERRIIT
T HREORENAD LN, KREOETI W Con itk
DAY IR EE DS LA U227 B 5B Tl A AT
FEPENMARTH Y, HRALEAAD Cow DI E
DR T WD 2 b7z,

H$ 538 To LVFX 500 mg M./ #ERF D ex vivo
MR GHRITE <132 <, LVFX & IEEH & O
HIRK T 2 W AR 2SHEE L 7 2 eI &
EZbND, Tz, KEKS 7THRO VITEH5H TR
100L T 0, 1EBRINAE R %2 ZMT 5 &, LVFX B3 45AHk
W2 LT 5 2 L ARIE S 7z (Table 4) o HilP 5.3
BT S 7z LVEX O ILAE s BE Ak 3 2 Ml i P i i
DIZ, FRHOFSHF /7 a v R Th 5 ciproflox-
acin THIE SN TV A REILEFETH - 72Y

HA A B AN S5 9 44 % 412 LVFX 500 mg Hi [nl
B G L72BR D Coan 13 7.35 pg/mL, AUCon % 58.02
pg-h/mL SN TwAEY, SRl L7 EgH o B
W R EHERF O BRE & KT 5 &, Cow [ ETEHHI TRV
A TH Y, AUCH I ZFBETH -7, 2B, HHHB
L OROFOFHERSEW BN T X — 5 2 IV THRE L
TG R, MR EYE B TORHFDNA T T7RAL 5
Y7413 98% LHfiE sz,

4 G-k B & O R G- B TR S Mz RIVEH
&, WINLIFEEETHY, PEEOWGEBIZ ) FEIE
AF) ZBREVTNIBRETH 720 T2, SHHEL
72 2 BRI, FHRARLE Y 2 BIVE I S Bl o B e R,
QTcB, QTcF @A 7 EREIANILED SN d o 7z,

SCAEE 53T 18 Bk 8 B FR® & M7= TR AL LS
M9 2 EIERNE, &8 nREHER % b SR T
—WEDORIETH Y, WWEIZTHSLPICEE L7z, 2
N o OHELOFEIH LI BURIKEE O S BURDUI R 12
DS EETHY, HHEHERL T LIERIHEL &

LD TIE ol Lo T, KB THD SN2
TESFERAT SIS ASENREEL 7 LV F — SUSEE O R ERFEIR T
HUEEMEIZ E DO T, FIRMICHEEL X AHIPFANT
HrHEEZ LN,

2004 43 X TF 2007 4 D fifi S BRI ER IR 73 BERR X3 %
LVFX ® MICy % 1 ug/mL T )", H[al$ 5 35k
TEONTHEWERE /XS A — % (Table3) » 5 AUC/
MICo #H 3% &, LVFX 250 mg, 500 mg, 750 mg,
1,000 mg ¥ 5-FF 12 ZF L Zh 2345, 5209, 91.12, 127.85
THYH, 500 mmg ML EOF5H T AUC/MIC>30 TH -
720 T72, Coa/MICwZZFNZN 509, 9.79, 1203, 14.85
THY, TXTOTCo/MICZ5TH Y, HFEIE
T AR OB % # 2z 723546, AUC/MICy, Cunax/MICyy
LBy =7y MEZERKT 51213 500 mg DL Lo s
WULETHDEEZ BN, —T, B“EBEOMTIE, 4
FOMETEIF /0 REDIFALT 27 N THDHE
i RIEE, B X OVGER QT MR RS 3B 3
BELRLRoT2bOD, DX ) 1 X3 TR
MICEBT L EHEINTE Y, LEUERCHEZS
CT2DIFHFELL EVnEEZONSL, LI22oT, A
B LRt BlE S HE - &% LVFX 500
mgl H 1\ (RiERER 60 ) &%z 72

UEXY, BARMEFERANBEICEIT S LVFX 250~
1,000 mg H 0] SRR B X 08500~750 mg 1 H 1 18] 7
HE G EROREEL L OCAAEMENHEI L
72o F72, PK-PD ORGSR L D, LVFX500mg1 H 1
EHG I RRICE AP RGCE 5 HE - HRETH 5
LEZOLND,
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Phase I study of intravenous levofloxacin in healthy adult male volunteers
Kohya Shiba" and Hiroyuki Fukase”

Y Jikei University School of Medicine, 3-25-8 Nishi-Shinbashi, Minato-ku, Tokyo, Japan
? CPC Clinic, Medipolis Medical Research Institute

We evaluated the pharmacokinetics and safety of intravenous levofloxacin(LVFX), a quinolone antimicro-
bial agent, administered intravenously as single or multiple doses once daily for 7 days in healthy Japanese
adult male volunteers. Single dose LVFX infusion time was 250 mg (60 minutes), 500 mg (60 minutes), 750 mg
(60 or 90 minutes), or 1,000 mg (120 minutes) and multiple dose 500 mg (60 minutes) or 750 mg (90 minutes).

Following a single intravenous dose of LVFX 500 mg, Cuax was 9.79 1 g/mL, AUCoine 52.09 1 g-h/mL, and t.»
8.05 hours. C,.. increased dose-proportionally and AUC extra-dose-proportionally, with single LVFX doses
over a range of 250-750 mg in 60-minute infusion. Cumulative LVFX urinary excretion at 72 hours was simi-
lar regardless of dose, in a range of 83.5-96.7%. LVFX was excreted largely unchanged in urine. On day 7 af-
ter once-daily multiple intravenous doses of LVFX 500 mg, Cue was 9.97 pg/mL, AUCo-2 5411 pg-h/mL,
and ti/2 9.03 hours. With repeated dosing, the plasma LVFX concentration immediately before dosing re-
mained essentially unchanged on days 2-7, with no drug accumulation seen.

No clinically significant adverse events were reported. Intravenous LVFX was well tolerated at doses up
to 1,000 mg when administered as a single dose and up to 750 mg when administered as once-daily multiple
doses for 7 days.



