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B, NHBLOCHIEED AUCkz i3 ZNZN 817 ug - h/mL, 1510 ug - h/mL B X 08 250.7 ug - h/mL
Tholo 72, teldZFN2EN 920, 1590, 337h TH Y, HL5HMHEHE 48 B T T BRR P k%
ZZNEN800%, 564%, 283% TH o720 BRIEDKTIIHY, t.2ERT S L & B2, AUCITH
KLU, BHERBPEIESRIEHA L7,

500 mg 1 H 1181 7 H B RES G RO R LVEX % > 3 2 L—3 a v LR, T#TIE, #5
1 HHLIBED LVFX B ICEBIZIFE A LA SN o720 TTEEE TAETIE, %5 1HEA»S5 7HH
FCRHIIC LVFX REEIZHE L7z, 22C, G EBLIURGHBOLEEZS I 2L -3 vk
et U7z, AT H I 500 mg 1 [P 5., 2 H H DARFIE 250 mg 1 [Fl#% 5., TI1 #F <1340 H i3 500
mg 1 \#%5, SHH»SHEHIZ 250 mg 1 H%5-25Z: 4 THh 5 LHEE Sz,

Vb XD, LVFX OBFERER EF OG- L TIE, TR EDORE IS U T 1 RS- R o
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Levofloxacin (LVFX) &, WWEEISEZIE Lo LT 5%
RHEIREIHE O EFR IV SN TV 578, EHEHEIE 100 mg
1H2~3H (HEREFZIMEATHLEEDRIEEICIE]
200 mg, 1 H 3 M F CHWEWHE) L3hTwi,

P SE D IR AW SEANTH R ASILBLL, PR3O
BIVEDIE D OO B 5 % H T, LVFX 13 ERE (k=Y
Y =7 u g4 FifEEEG), 4 ¥ 7V Y YR LT
W e O EE RN ISR 2 R L TB 0, I
W EAE DWEFR IS BT 2 AR AL LT ES T 65
TWb,—77, Eilm#E TMAEREOF /7 1 Vit E 238 m L <
W EOHEDH DY, MR EEMSE L2V E W) BERS
PHEEOME: - Hmx AT L 0REOREL STy
%o PLH HE D pharmacokinetics-pharmacodynamics (PK-PD)
BT A0S, MigIREox o itttz Bl 3 5 7-
DIZIE, Cow & MIC D (Coo/MIC) 2 5 BLEE 52 A

VETHLEWME SN TS, 72, TMRHEOREA MIC
7* 5 mutant prevention concentration (MPC) D#iBHIZH %
FRF LT PE T % 3R L %237\ & 97 % mutant selection window
(MSW) ©% 2 %5 PK-PD OB &ED—2 L LTRIBEIhOOdH
277 bbb, ¥ 0 RPRETIE 1 H AR E BRI
DI THEETLLDS 1 HTREG TN EEZ LN
TBHBY, LVFX IZOWTHEEHEL 100mgl H 3 W25
500mg 1 H 1 M GANDOEENLETH D EE 2 T2,

LVFX i, BRI o%ERTH Y, 100mg 1 H 3 %55
WCBWTHHELBRERELAETL2EATIE 2 LS
EBHEL, AUC KT 5720, Bikgeh s Eg 13 ek
BHRBOEEDHEIE I T WD, 2005 4E X 0 F2h S iz fi
BB X UM i 12 LVFX 500 mg 1 H 1181 7 H F&
B¥x5 L7258 THEBRRR T, WIFoBREIcBw Ty
PG 72 W F Tl 5-m 08 80% BIREALKRE L TR~

*HCGCHRUE X VU A 3-25-8
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Table 1. Summary of patient profiles
1) ) 1
G
roup (n = 11) (n=7) (n=4)
Age (yr) mean * SD 60.1 8.8 747%75 71.0+3.9
(at informed consent) median 58 74 71.5
min, max 49, 72 64, 87 66, 75
Gender male 10 (90.9) 7 (100) 3 (75.0)
female 1(9.1) 0 (0) 4 (25.0)
Height (cm) mean * SD 164564 162.0 =10.2 160.5 6.1
(at screening) median 166.5 161.9 160.3
min, max 150.0, 171.3 148.0, 179.0 154.0, 179.0
Body weight (kg) mean +SD 65.1%10.4 627120 61.4%42
(day-1) median 67.0 60.3 61.8
min, max 44.5, 78.5 49.4, 80.0 56.0, 66.0
BMI mean + SD 23.9+2.7 23.9+2.0 239+24
(at screening) median 24.0 23.8 22.8
min, max 19.6, 27.8 21.1, 279 22.5,27.4
Cer (mL/min)® mean + SD 82.9+26.5 35.1+6.5 114+4.1
(at screening) median 71.8 36.3 11.1
min, max 50.1, 128.1 26.4, 43.8 6.7, 16.6

4 Group I: Cor > 50 mL/min
) Group II: 20 < Cer < 50 mL/min

9 Group III: Cer < 20, except for dialysis patients

9 Cer was estimated using the Cockeroft-Gault formula.

PRl S N7 2 E MR I N TV S (BEF W i, personal com-

munication) o L2* L7225, HEEAHPH] S 12 Bk SR
BT, EOLHITHE - HEZHHTHEI I VoA HTS
%o ARBRTIE, C.2EREEEOREORELL, C. &
LVFX 500 mg O3EWEE & OGRS L OReEZHE L, #
WBIHE /ST A — & 5 OB ELY A3 2 BRYE B H I C# L
7o HREME L-0T, ZORBERET S,

L WRBLUVFE

AAENL, BEREE BT LR RBREEREAD
KB HE L LI, IHFE3H 2T HX Y ifT8 N7z
[EEEFOWRRABEOEROILE T L2E845 | (E4EE
48528 5) malF L CEM L.

1. #EE

EHEAT20 DL OB IE R E B L ENGHEE =
FTWiWEREREERET, A7) —= V7RO
Body Mass Index (BMI) A5 185 VL k., 280 A & i 723
DOEWEF L LT,

AKRBOEIZLV S, WBOBN, Kk TEIh
BEIEB L OTERE R EIXoWTEIE R VT4
AL, HHERC X 2BBSNI~ONE L E TR
WERE AW RICAZ ) — oV TR 2 ER L7, MG
L7 F =55 Cockeroft Ka W THM L7z Co iz
D&, BEBE A EE - WERER (I#: C.=50mL/
min), WEEERER (18 : 20 mL/min<C.<50 mL/
min), ERER I #  C.<20 mL/min) ® 3 #1245
Bl B, MEZVTF= I3EERETHE L7,

KRB B ER SN B E X 23 BICTH Y, THOWER

FHH 1260, I BEOBERHZ A 7 B, T BEOPEEEHY 4 T
Holze TDOH L, THED 1 HHIHBIE G HRICPIAZE
L7720, EYBEOFEN 2 SBRI L7z L72dt- T,
HY B BT RERE, GF 22 61TH - 7z, HYE)E
RN REFNC B 5 BHOWEHRE DT HERT (Ta-
blel),

Co (mean=SD) (X I # T 829+265 mL/min, II#T
351+65mL/min, III#T114+41 mL/min T®H - 7=,
RN THICHERTIHE L IMHETRRE R 120, £
DABDOBERFE T K FICRE L ENTRO LN L H o
726

2. WHEAB L OFRE )

18I LVFX 2#500mg BT A5 74V AI—T 4
VTRV,

FHAZE L, LVFX 500 mg $¢ 1 % 2 2 )i iF 12 7K 200
mL & & B ICHRERY L,

3. FEW RN SR O FREL - T

LVFX BEMNED 72D MR B & TR 2 PRI L 720 MK
X, #wEER, K5%1, 2 3, 4, 5 6, 8 12, 24, 48
BILO T2, BREORIBERE TEIRE D, ~%Y
> Na IMERINAE 2 BV CTERRILL, 0o BERR I e %
—20C DL CHESBHURE IR L7 ze R, 500 (779 ~
7IR), 5% 0~2, 2~4, 4~8, 8~12, 12~24 BX
24~AB I HEIR L, & IXMIIROJR = % Glek L 7214,
—20C LLUF CHESGHREIRAE L 72,

LVFX BFEIE =2 b A 71 v ABASHICT, &
#ifkr o< b 797 14— (HPLO)EEIZ X D E L 72"
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Table 2. Levofloxacin pharmacokinetic parameters after single oral 500 mg
administration to patients with impaired renal function
Cinax tmax AUCo-72n ti2 CL/F Vd./F CL:

Group n
(ug/ml) ()  (ugh/ml) () (L) (1) (L/b)
I 7.12 1.4 81.7 9.2 6.5 84.3 5.4
135  £07 +20.8 +13 £20 *194 =*16
™ 9.17 1.3 151.0 15.9 32 72.3 2.1
+1.68 +0.5 +18.0 +38 05 *145 =*0.6
e 8.03 1.8 250.7 33.7 1.7 724 0.7
059 *1.0 +58.3 +146 *06 *11.8 *03

Mean + SD

4 Group I: Cer > 50 mL/min
) Group II: 20 < Cer < 50 mL/min

<) Group III: Cer < 20, except for dialysis patients

4. BRARRA

B 5-faH, %52 H BB L OHRRAERIC LT O

I HE % Ehi L7z

1) I

WRIMERE, ~NEZuV 8, A< M7y MiE, /b
Mg, HIMERE, HMERG W (PSR, Rk, 4Fh
Bk, U UosER, HER)

2) AL

WEH, V73V, a3l A5Fu—), CK(CPK),
e PEARIG, IR, AST (GOT), ALT (GPT), y-GTP,
LDH, ALP, LAP, 32¥ Y LV ¥, ¥ Y L ¥ ~, BUN,
mEz V7=, MEEMENa, K, CD), 1> AY

v

3)  RMA

RBE, RERE, wav) =7y, i, kg
4) NAL FZIVHA v
REE, IME, BRI
5 LAERX

PR /&, QRS [k,
5. &&EME

AR L O RBRE R DT, ARG %0 5 Htk
Bt (54T 1:ER%) FTIORZ 59500 F
LB, H20IEER—L2VERE (ERRAEM ~A
FVHA v, LEROREZED), ERELIWAER
FERPLELTREL, FEFHLO) HEBE L ORR
BRI BETE L WA ERFEREEH L L.

6. AEEtENT

HEFRE /N T X —F & LT Coaxs tmay, AUCorn, tiz, H
NIOEHE 2 )T I A (CL/F), &0FOKEKRE
AR (VA/F) BXUg 2V 752 (CL) ##EL,
=D AtR AV N Y MU ] = P -3 ) )12
INTG A—F B RDTz, MEEHIRE, JRAPREE, SEYH)nRg
NI RA=FIZOVWTRHEZ LICERNFEI Rz RN T AL &
BT, EBHEZRET EIERL, EYHET XA -5
(AUCom2n, Cuae t1238 LU CL/F) & C.. DA X % 1ERK

QT MW, RR MW, QTc MK

100 1

]

Plasma concentration (ug/mL)

0.001 T T T T T T T T 1

Time (h)

Fig. 1.
500 mg administration to patients with impaired renal
function.

Levofloxacin plasma concentration after single oral

Values are mean * SD.

— % — Group : C>50 mL/min (n=11)

—@— Group II: 20 mL/min< Cer<50 mL/min (n=7)
—A— Group II: Cx<20 mL/min (n=4)

—————————— Lower limit of quantification (0.010 x#g/mL)

L7z

¥ 7z, HHEE OB 5- 0 7 — % % H\v, Superpo-
sition M2 X D I - AR 2B LS8, SHEE O NIE
BEROMBEPRELZ Y I2L—Yar i, 85612,
YIialb—Ya illoTRLONESMGT7 HE DI
BB D S FWERHE D Chay, Con B & U8 AUCoam
ZROEMEOER AR EZ R L7z,

I % ES

1. By

1) IAEiREER X OB T X — 5

FREOMBE P LVFX REHER B L Y B E T
A —% %3 (Table 2, Fig.1)o £ 72, LVFX ® AUCqz,
Coa, 112 B EXUCL/F & Co & DA ZRT (Fig.2)o
Cor & Conax \ZHARE 2 HHBEIZFED B N7 D25 7278, BHERED
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Fig. 2. Relationship between levofloxacin pharmacokinetic pa-
rameters and Cer.
(A) AUCo-72n (ug*h/mL), (B) Cmax (ug/mL), (C) ti2 (h), and
(D) CLy/F (L/h).

BTV 6P ER L, AUCmid k&L AR, CL/F
NS L R BN D - 720
2) R HE:
BHORBRPPENER L OXBRP LVFX BE %
/"9 (Table 3, Fig.3)o BHEREDACTICME, JRAREE
AL, RAPEIEASRIE S 2 IR A58 b7z,

3) MEHGROMERREDY Ia - a v

LVFX 500 mg 1 H 1 [ 7 H [ B 5-F5 o i 4 i
EOYI2lb—2a v ilBWT, &#Ho 7 HEBOEYH)
/85 A —% %R L (Tabled), 58P L OG5 ME%E
EHLEOMPETERENY I 2L—Ya 2BV TT
HHOEWEE S A —% %/_$ (Table5)o 72, KB
2B B A & U 7R o AP - o A v
DY Ialb—va #ERERT (Figd). B, FMICE
% BEIB & U 72 D Co X T#E : 71.8 mL/min, II
# : 264 mL/min, HI# : 10.7 mL/min T& %,

[ HOWERE TIZT7 HHISH T 21 hiEig o 7
RSNz, IS T HOWERS Tl Edh
WD ERAEEO 57z (Table 4, Fig 4A),

I BB, HH 500 mg 1 %5, 2 HHUREX
250mgl H1Mm6 HE#HES LKoYy Ialb—3a
T, MmHEFRES AR5, 1THHE7THH
T, ZZFEEEOMSFERIRE L %2 -7 (Tableb5, Fig. 4
B

I B oBEEEH 12, #1H 500 mg 1 [+ 5-, 2 H B LI
250mgl H1MmE6 HE#HZS LKoYy Ialb—3a
T, %B7HHZ»TTERT BMEAAED SN,
I H 500 mg 1 RI¥E, SHEHA»SMKEHEIZ 250 mg % 3 H
54532 —va Tl MAEREED ERAFE
HHNT, 1HHAE 7 HHT, I JITFEREOIMAE PR L
7t -72 (Table5, Fig.4C),

2. wak

HERGITIH L2604 161 (83%)12 11, MI#T
460 2 41 (50.0%) (2 3MFFEBLL, NHETERDLNE
Mol TOWHIL IBETRBPEAEMS3% (1/12
), TMI#ETIMAHA > A 8 250% (/4 61), IE
KT 250% (1/461) B X IR R bR 25.0% (1/
46 Thotze HEHZIZVWTNOHRETH Y, REpE
EORBMBRIEE SN,

B, LERIIBWTOERNICHELE 2 2 2818
DHNLD o7z,

nm. = =

EHEREIE T A B X OB BB B 2 RIC, LVFX
500 mg §E 1 §E & 22 E e LR 1P L 72, B R RE O 4%
TlztE i A 5 0 LVFX OB X R~ HE
MBS Sze LVFX 1Z, BHEE 03K TH
LI END, BEEOCKETICL )RR EBEL, £
PV 2 S O ESBIEL /2L EZ ONb, L
7255 TC, 500mg 1 H 1 \#%5-1%, BHREREEDREIC
I U CTHG- RS O ML R0 4% G- 1t O iR 72 & O i A3 L%
ThbEEZBNT,

LVFX500mgl H1Mm7HE#EG2BELZY I 2
L—3 a3 vORBE, EE - BEREROPEHHZ TIL, 500
mgl A 1[G TCHERTGIOLE I ZWE Bbhl,—
T, WEERERER, EERENOWRE OYA, 500 mg
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Table 3. Levofloxacin urinary concentration after single oral 500 mg administration to pa-
tients with impaired renal function
Concentration (#g/mL)
Group n
0-2h 2=4h 4-8h 8—12h 12-24 h 24—-48 h
0 1 265.2 272.7 205.0 209.7 156.1 49.5
+2735 +263.1 +83.8 +116.8 +84.0 +33.9
™ 173.1 198.8 142.8 120.2 112.9 70.3
+134.8 +132.3 +91.8 *6l.1 *44.4 +32.7
e 35.8 53.5 50.3 45.0 40.3 29.9
+21.9 +14.9 +24 +59 +12.3 +43
Mean + SD
4 Group I: Cor > 50 mL/min
» Group II: 20 < Cer < 50 mL/min
9 Group III: Car < 20, except for dialysis patients
120 Table 4. Simulated pharmacokinetic parameters on Day
< 7 after levofloxacin 500 mg treatment once
é 100 - daily for 7 consecutive days
ks
I G Crnax Crin AUCo-24n
= . rou
g 80 P (ug/mL) (ug/mL) (ug-h/mL)
2
2 . I 8.20 L1 82.2
E 60- +143 05 *91.1
E 12.65 3.6 158.5
i< i 7
E 40+ +1.32 £0.9 +203
[
& 17.52 9.8 333.9
s jug 4
'E 20 +3.20 *39 +1194
3 Mean = SD
0 T T T T 1 a) Group I: Cer > 50 mL/min
0 16 24 32 40 48 » Group II: 20 < Cor < 50 mL/min
Time (h)

Fig. 3. Cumulative levofloxacin urinary excretion after single

oral 500 mg administration.

Values are mean = SD.
—3%— Group [: Cer > 50 mL/min (n=11)
—@— Group II: 20 mL/min< Cer<50 mL/min (n=7)
—A— Group III: Cer < 20 mL/min (n=4)

Table 5.

¢ Group III: Cer < 20, except for dialysis patients

Simulated pharmacokinetic parameters in patients with Cer less than 50 mL/min on day
7 after treatment with levofloxacin 500 mg on day 1 and 250 mg on subsequent days

" Crmax Cmin AUCo-24n
Initial dose 500 mg Group n 9
(1g/mL) (ug/mL) (ug*h/mL)*
™ 7 6.33 1.8 79.2
+0.66 +0.5 +10.1
250 mg once daily for 6 days
) 8.95 5.1 167.0
IS 4
*1.76 *21 +59.7
. ; 5.05 0.5 39.6
d dav for 6 d +0.72 +0.2 +5.1
250 mg every second day for 6 days
ne 4 5.98 2.0 835
+0.81 +1.1 +29.9

Mean = SD

@ Calculated by AUCo-4sn/2 for patients administered every second day
) Group II: 20 < Cer < 50 mL/min
¢ Group III: Cer < 20, except for dialysis patients
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Fig. 4. Simulated levofloxacin plasma concentration during 7-day treatment.
Plasma concentration-time profiles for typical patients with Cer of 71.8 mL/min (Group I), Cer of 26.4 mL/min (Group
II), and Cer of 10.7 mL/min (Group III).

LH1R7 HG2BEL2Y I ab—Y 3 T,

%57 HH®D AUCoon 13 Co DILTIZ L D FBHITHEKR L,
BRI T S BRI RITTHENREIVWEE LS
N7 22T, H5RBIURGHBOEHE Y I 2L —
Ta VKM LR, REERERE OB T
500mgl A #% 5 D% H 55 250mgl H 1H6 H %
5., BEREROBRE TIL 500 mg 1 BIE5- O £ 05

5 250 mg FEH 3512 X 0, 7 HEIZh T 7z e i
o LA NS, %5 1HHE 7HETIRIZFEEE
OIMFEHREZHFETE b0 LfEE SN,
LVFX500mg1 H 1 ¥z 5AEEHEZZEH TS 2
&3, PK-PD BEH12H2WT Co/MIC % 5 BLEIZHE D,
BHOMMALZIH 5 2 EARENTH S, L7255 T,
ER R EEE IO L THREMICRE L2 2T,



18 H A& AL % # &

K
"
ﬁ
k=108
5

JULY 2009

WM LVFX R 2 MR L, I L2358 L
WX ) Rl e - HEERBIRL T e EE
E#E 2 B MiRERRISKT 5 LVFX O MICy i3 1 ug/mL
THhD?, Fu Vit z il $ % 7290121& Crw/MIC
ZHLULETHIENMLETHLLEHESIN TSI L
M5, Coutd b ug/mL L EPVETH S, RRERIZBW
T, EE - BERERE, PEEERCER, SEREEOR
SR HEZH#EMTAZET, Y3I2L—Ya vy T
XH 200, 7HBIIHT ISR RE O 15 A0 8
s, OS5 1HAHE7HH® Con?’ b5 ug/mL 2L E
IZT&72, 2oz &iF, MEFFOF /o vt bz b
19 2 B2 5 B BHRERICIE U7 - R ARy
SNt Ez 5,

Vb, B EOREIS U - HE2 et
720 INHOME - AEIEH L F T YRS R
PO L2 DTHY, 5%, S5hd7T—50OER
PLETH B0 HIZ, Ca<<20 mL/min O F B Ak R E
FCILDEEICHE - ARZHEEL T 2 LHEF
N5,

X ik
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Levofloxacin 500 mg pharmacokinetics in patients with impaired renal function
Kazushige Hanaoka”, Kazuya Kawahara”, Satoru Nagashima® and Seiji Hori"

U Division of Kidney and Hypertension, Jikei University School of Medicine, 3-25-8 Nishi-Shimbashi, Minato-ku,
Tokyo, Japan
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To explore safer dosage for patients with infectious disease, we studied the impact of renal function on
levofloxacin(LVFX) pharmacokinetics in patients with varying degrees of impaired renal function. Patients
were orally administered LVFX 500 mg and plasma concentrations were measured. Appropriate dosage ad-
justment was determined by simulating LVFX plasma concentration based on pharmacokinetic parameters
in patients with various degrees of renal impairement.

Patients were classified into three groups based on Cu, i.e., C«=50 mL/min (Group I), 20 mL/min <C.<50
mL/min (Group II), and C-<20 mL/min (Group III).

After single oral administration of LVFX 500 mg, plasma AUCy-, for Group I patients was 81.7 ug * h/mL,
for Group II patients 151.0 ug * h/mL, for Group III patients 250.7 ug * h/mL. ti» was 9.2 h for Group I pa-
tients, 15.9 h for Group II patients, and 33.7 h for Group III patients. These results indicate that AUCy-7 in-
creased and ti» was prolonged as renal function became increasingly impaired.

LVFX urinary excretion within 48 hours after the dose decreased with renal impairment severity. Mean
urinary excretion (dose %) was 80.0% for Group I patients, 56.4% for Group II patients, and 28.3% for Group
III patients.

We simulated plasma concentration during 7-day LVFX 500 mg treatment once daily using pharmacoki-
netic parameters for patients in each group, finding that exposure to LVFX in Group I patients did not
change during treatment. LVFX exposure in Groups II and III patients, however, increased over the treat-
ment period (Days 1 to 7).

An examination of possible dosage adjustment in plasma concentration simulation after repeated LVFX
administrations, suggested the following: a suitable dosage for Group II patients is an initial dose of 500 mg
followed by 250 mg once daily, and that for Group III patients would be an initial dose of 500 mg followed by
250 mg every second day.

In conclusion, our results provide a rationale for appropriate LVFX dosage and dosing intervals for pa-
tients with renal impairment.



