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Single-dose and multiple-dose pharmacokinetics of levofloxacin in Chinese healthy

subjects

Yu Jicheng, Zhang Jing, Cao Guoying, Guo Beining, Wu Xiaojie, Shi Yaoguo, Zhang Yingyuan (Institute of Antibiotics,
Key Laboratory of Clinical Pharmacology of Antibiotics of Ministry of Health, Huashan Hospital, Fudan University, Shanghai, 200040,
China)

[ Abstract | Objective  To investigate the pharmacokinetics of levofloxacin in Chinese healthy subjects
after single and multiple oral doses of levofloxacin for guiding rational clinical regimen in patients with infectious
diseases. Methods  The drug concentrations in the plasma and urine were assayed by high performance liquid
chromatography (HPLC) and the pharmacokinetic parameters were calculated after a single oral dose of 200,
500 or 700 mg levofloxacin to 9 healthy subjects for each dose group, and after multiple doses of 500 mg daily
for 7 consecutive days in 9 subjects. Results  After single dose administration of 200, 500 and 700 mg
levofloxacin, the peak concentration (C, . ) of levofloxacin in the plasma were 2.43 +0.63, 7.03 +£2.47 and
8.96 +1.95 mg/L respectively, the area under the concentration-time curve (AUC,_, ) were 17.07 +1.52,
54.76 £8.74 and 85.54 £9. 12 mg - h/L respectively, the values of T, were all longer than 7 h, and the
doses being excreted in the urine within 72 h for each dose group accounted for over 80% . After multiple doses
of levofloxacin administration to the subjects, the values of C, ., C,,, AUC,_,, ratio of day 7 over day 1 was
1.041 5, 1.031 4 and 1. 126 3 respectively. The parameters related to drug absorption and distribution did not
show obvious increase after 7 days’ multiple dose administration to all the subjects. No accumulation was
observed after multiple doses administration. About 85.65% of the doses were excreted in the urine within 24 h

in day 7. The regimen of 500 mg levofloxacin once daily reached the pharmacokinetic/pharmacodynamic
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(PK/PD) target for Streptococcus pneumoniae. Conclusion

Levofloxacin is absorbed rapidly in healthy

subjects after oral administration and mainly eliminated from the kidney. No accumulation is observed after

multiple dose administration. All the adverse events are mild and well tolerated. The results of PK/PD study

indicate the regimen of 500 mg once a day might acquire ideal clinical and microbiological effect in patients with

lower respiratory tract infection caused by Streptococcus pneumoniae.
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TR Y R A BN 2GR B AR P i
B R AR FERCR AR 25 2577 58 A5 45 24570 5 L[]
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AIEIR B w A2 25 7 280 200 mg 5§ 300 mg &K
13K, 8 500 mg &K 1 K, WIZ G230 J1 22/ 24
2% ( pharmacokinetic/pharmacodynamics, PK/PD) [
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BN S HERR AR, LR AR A AR £ 0 Fi ] S SR 2 A £
WEHs . BRI G AURT T R B T BEHLIT L 3 A TR
5,200,500 ,700 mg 3 il HpARgl A4 9 BilfdRRZ i, 4%
AW SY 3 R (24 £3) (25 £2) (23 =4) ¥, (KRIEH
(BMI) P-H{H 53 54 21.80 21. 17 20. 77 kg/m® . ZFH| 425 AT
FEBCH IR, 2452578 500 mg, HRK 1K, 3%E2E7 4,9 i
SZARE AR A (26 £2) %, BMI M4 21.70 kg/m® . BS54 24
M AR ZGLHARIY e BMI 20124 57 G402 78 L (P >0.05) .
1.2 %7k

FEAESRUD L Fr (AT AR FL % levofloxacin ) , KL% Bl D100 mg,
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FRUE 4l 99. 5% ,#it5- CZB698/Y020-037 , 24 py 85—l 24 (
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RS 30 min 1Rk Z2 SR TP B 77 500 mg, R 25 15 4R K
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1.0 mL/min, Ifil 3¢ FPRFEFERE & 4350 10 20 pL, ZEE VDA
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LA HID B F B PK/PD Z2H0H C,,,./MIC (AR 1
J£) F1 AUC/MIC, LB K /N 5% 25307 IS 197 550 40 B 1) T
W RS 1™ A A0 B 24 0 24 DU DG . s T T D TR T il R
HERR T SR IR Y, C, /MIC=5 il AUC, _,, ,/MIC 25 ~63
BRI AR BRI T AL 7 o 22 A T 5 kP S e, W
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TR2EI TR0, I AT 0 A B X RS 2 T 245 R 7 A o ARIF SR
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2.1 $R%HIEHR I F oM

2,11 ZGHkE A AIRYD A A 200,500,700 mg 242
IR LA 1o e 2 BT 2 I 1 % 24 I WA Uk, %21
WTHZG)E 1 ~2 h KM 2GR EE, WA B8 M RE. 4325)5 24 h
T AT 25 e, Horh 500 mg 21 C,y A €, B 1/14

12 —0—200 mg
——-500 mg
10 —2=700 mg

W (mg/L)

A\“; _ N "
24 36 48 60 72
] (e/h)
1 EEZFRERAFZEORESEEDER 200,500,
700 mg [5F TRtk

2.1.2 #RS% 3R PK ZHEER (R 1) B8R,
AT BRLE R (T, ) 8K, I8 7 h KA E, 418006z,
3RS VAN ERIEAR(VI/F) R3] 1 Lkg
VAL #2402 24 b 253k BE - R 2 T AR (AUC, ) B
SRS o 22 R AR R B 1 R T A BR HhHE

I LSS . 200,500,700 mg 2145255 0 ~ 72 h LU
T BRI HE R T8 2 h0 1Y 87.38% .83.04% .85.58% , H:
Hga2h)E 12 h NEHEHR A2 05 L 5051k 66.73%
55.53% 57.28%

213 PSRN  LLPK SHCRIR AR v, S 2
AR x, S BT A2 SR B R BRI 45 245 200,500 mg A1 700 mg
JE A PK IR 14 PK ZH0R 4 25 B2 b SO 0 , LA
N T B AL Cy  AUC, .y, B AUC, 1 B A
P FRE DU A 0 B 95% T {5 X [A], 45 5 4351 R 1. 06 (0. 86,
1.26) .1.28 (1.19,1.38) #11.28 (1.19,1.38) . $&£/57F 200 ~
700 mg (ML, C,o Al AUC, ,, (AUC, ) ¥ B
R_E T o C SRR 2 I R MR , Bk C, T
SRR T AUC, ., Al AUC, . 5 H 5 7]
RHRIRO LB, {0 T, A4 FEERE SE A % (CLUF) \Vd/F
A MRT 75 200 ~ 700 mg B )i B P KB A5

2.2 SABHEHERD NS

2.1 MZHKEE A RURID R A A IR B 25 -
2 TLEE 2, e SUIRIb L 500 mg 5B IZA ZGAAIR, 215
U RAGR T, 25 7R AR 5 2505 24 b 4 o] J0 75 1 250 g
(Carn) o AT UIRR OB BT BR3H (8. 87 £0.99) L/h, 4
AR R IEARL(1.73 £0.16) L/kg, W2,

e (mg/L)

> 3 b 3
23 % 14 192
HsHTE] (¢/h)
2 ERZREHERSFIORESAEDER 500 mg
SEH TR LR

2.2.2 JRIHEE KRB RRBERMANAZL)EO0 ~
24 h B JERIE 259 B OBR B4 B HE 4R 25 /Y 76, 03% il
86.56% . LEE MU B AT KRG KA LG Cou. Coy Fl
AUC, Ly (CRIR/ R 439020 1.04 (1,03 F11. 12, #%4E
7 d MEH )G PK SHOOCH B K. RIS H KK R
HeH F LA 1. 14, $8R A28 B i 2R 4 25 5 500 4
AT FIHEIAT DG PK SO, R SRk N A B BUE,

F1 BRIXEFLEFZEOREZERDE 200 500,700 mg FFEHHERIDHESH(n=9,x £5)

- Conax(52310) T (520) AUCy o4 AUCy .72 AUCq _ ., T/ MRT CLVF CL/F Vd&/F
(mg/L) (h) (mg + h/L) (mg - h/L) (mg - h/L) (h) (h) (L/h) (L/h) (L/kg)
200 mg 2.43 +0.63 1.11 £0.49 15.56 +1.23 17.00+1.51 17.07 £1.52 7.53 +£1.66 9.10+0.92 10.35+0.99 11.80+1.07 1.98 +0.42
500 mg 7.02 £2.47 1.42+1.16 48.19+7.07 54.52+8.66 54.76 +8.74 9.36+2.00 10.64 +1.50 7.84+1.66 9.38+1.76 1.92+0.35
700 mg 8.96 +1.95 1.50 £0.79 76.23 +7.57 85.32+9.09 85.54+9.12 8.39+1.93 10.39+0.86 7.09 +£0.81 8.27+0.86 1.63 +0.54

Cop : BB E ST, BB AUC: B0 R F @ A% T ) 0 R 3 0 MRT: P39 35 8 0 19 ; CLUF: £ ) A A B B R R
FCLe/F: A A A EACE B R 5 VA/F AR S £ AR AL E S AR
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K2 BERIRESHFORESHEDVE 500 mg HEHARDNNFESE (n=9,x+5)
2521 i) Conax(gzii) (ML) Toaccgzmyy (h) AUCq _p4 y(mg - h/L) Ty ,5(h) CLv/F(L/h) CLi/F(L/h) Vd/F(L/kg) MRT(h)
B 5.41 £1.06 1.56 £0.78 43.88 +4.52 8.77+1.30 - - -
FFH 5.50 +1.03 1.44 £0.50 49.34 £5.85 7.34+0.78 8.870.99 10.26 +1.21 1.73 £0.16 10.14 =1.19
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AR R IE A VA F A& A AR BAE S AR MRT 34 i 4 6 1)
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Coa’MICyy  AUCy .94 (/MICyy €,/ MICyy  AUC_o4/MICyy €/ MICoy  AUCy o4 )’ MICg  C,p/MICoy  AUCy 541/ MICyy
Wi g SRR (45 Kk) 1 2 16 7 48 9 76 6 49
TR AT (51 4%) 0.5 5 31 14 % 18 152 1 9
i LA (108 Kk) 0.5 5 31 14 9% 18 152 1 %
F 20 VG b U 4 T T
0.25 10 62 28 193 36 305 2 197

(36 #)
F 4R G AT 24 4 T

32 0 0 0 2 0 2 0 2
(5 %)
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LR B B0 I 2 RN 2 L B R R A FE T S T A
R I, Wi KA B L ALK QTe MR A RS
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WA G, RN RRBE, 53 16k M R R A, Sl 2 Jo k.
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SERS AT A I AR A R AR R 12 55500 R T A ARG A 55 L TG
WAL, @R AR R R O IR AR R
200,500,700 mg ) K 2 ¥ F ik 500 mg J5 34 REM 32, B B 4F &
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2.4 PK/PD 4#7

PK/PD 43T 7 , 24 22 U U0 B % il R 5 3R T 1Y) MIC oy
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2575 ZE T AR R I DR AR A A 0 2297 40, DU L2 700 mg )
A, {H 200 mg FFIFEN PK/PD SECGEAR, BUHYFOAEE .
Xof il 98 B 76 A1 A A 2 B T 5 RS 9 T PR I %%, 500 mg
F1700 mg 45 24 7 i 7] B fig 35 3 138 PK/PD BB {H, JL I 2
700 mg F . WK 3.
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255 PK/PD S Mgl -5 Z AHAT
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ERARHE . SCRES JARIE, X T A LR BR R
=50 mL/min [ HE B LE TR R EE . ' IIHE
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AT R, T 2B 2 2550 8, OB SRIZ 2 1 & AR
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[EA) RAPELCTERE B o s PRSI = R0
[REEHES] RS3.241 [ XAIFEE] B

B G LT B4 ( systemic lupus erythematosus, SLE) f&—
Fh e Btk B BB 15t SLE %4 2l 4n ik 2>, T4
DI REZETL A G S 0 B L, T A A SR, R R A
TEVE SRR, = B A Mk A P BRERRAE 2 I ( aplastic
anemia, AA) J&— R PRAF M B B L D RERE R IE , F 2RI B
W 0 REAG T A 0 40 Mg 2> BT I L o i e i A AR
TENG RAERA MR HL5 5 2 RGER R MES S, 5y iRi2 e
2, BB PR R 1§ SLE 212 AA R85 IF .

1 laAREH

BE AL ,45 & R RE LR Z 07 KM 2 4R 8
5 M1 A7F2013 47 A 15 HAF S ER MR, B&
2 AERTR SR B 2 T GO OBUT RSO M A b R B i R B
VBT o A IS 1.1 x 10°/L, 2T 4114k 2. 20 x
102/L, 4186 1 61 g/L, /M4 37 x 10°/L; fF S A 2 5
15.7 o/ LB 8 06 R 42 7 - R 3 A 0 IR, 12 W 9 AR e i 1 21
" Er 8L —mEMmKRERM 1 A8, K5 B1rsd
KRBT, A E W, Bedh— e AR AR A M A TR
I7 ORI o S A MR —E AR 1E. 1 AHHT, T
WS 175 R R A B K i RS R B, R (KU 39 €, TR R %€
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O M, JORE R D R, B 2 R BRI A LR A
A% 3. 52 x 10°/L 2L 40 g 314k 1. 98 x 107/L 1M 21 %K H
50 g/L /M % 36 x 10°/L, 25T i kb B, R % #4 i
15 A5 B SERER SR B Jo a5 , A 24 0 R 8 MRR) . AR 18
RG2S, B LS , 20 e AR G 8 K B, T O Bl A 1 R
B R ARAT] B, B st P i BRI, D i 0 BE K i 5 SE 3G =R 2
FIANMT T4 1,27 x 10°/L, 2T 41315 2. 10 x 10 /L, 1. 21 8 1
61 o/L, M/IMRHAEC27 x 10°/L; JRHE MR +++ W0 +++,
LA ++ s I 12.1 /L, B8 1 38.4 ¢/L, 454 A%
WA A 25 T T 2 A R AR, K e — 2P
JNE ;MK A E 12.1 ¢/L,24 h [REEHE R S. 14 g, BHT
2013 427 H 18 HRKEHAIF . ABEEERME C, 0.11 (&%
fH0.9~2.1)  JREF + + + i buikik SS-A FHH: (Ro-52 [
P PRSP RIAZ Y B RN B AL B BT
AT 1:1 000, F DIBEIE# s JE T 75 - I8 A I BRI 5 1 0 s
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