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Pharmacokinetics of multiple intravenous instillation of levofloxacin

in Chinese healthy subjects
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ABSTRACT

AIM: To study the pharmacokinetics of multiple doses
intravepous infusion of levofloxacin instillation in Chinese
healthy volunteers. METHODS; Intravenous infusion
of levofloxacin instillation 200 mg within 60 min was
given to 10 male healthy volunieers for 7 d, ond 1 and d
7, once-daily, from 2 - 6 d twice-daily dosing. The
concentrations of levofloxacin in serum and urine were
assayed by HPLC. RESULTS: The main phama-
cokinetic parameters after the first dosing were as
follows: Couge was (2.4 £ 0.4) mg/L; AUG. . was
(16.1 2 1.4) mg-h*L™'; Tlpwas {(6.3£0.3) h.
The concentration in serum reached steady state within 72
h. The main parameters after the last dosing were as
follows: Cagmy, Was (2.9 = 0.4) mg/L; Cynn Was
(0.71+0.19) mg/L; C, was (1.40 +0.29} mg/L;
AUC,g 12 was (17 £3) mg-h-L""; Tlywas (6.2
0.8) h. The 24-h cumulative urinary excretion rate was
(88+5) % . From the calculation, the cumulative rate
was 1.20; the fluctuation index was 1.30. The
difference of Tip and AUC between the first dosing and
the last dosing was not significant, and the elimination
rate of levofloxacin was not changed after multiple
dosing. No clear adverse events were noted during this
study. CONCLUSION: There was no accumulation of
drug after the repeated intravenous infusion with 200 mg
levofloxacin instillation for 7 d.

INTRODUCTION

Levofloxacin, a new antibiotic agent of quinclone,
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inhibits the nommal function of bacterial DNA topoiso-
merase [l . The single oral dose results showed that
levofloxacin is well absorbed, the bioavailability is above
95 %, Ty is about 6 h, and 70 % — 80 % excreles inlo
the urine!' %), Some study results for guinolones
showed that AUIC { AUC : MIC, minimum inhibitory
concentrations} was near 100 and Cy,, P MIC was 10
which can reach the best clinical and bacteria
response*>).  From the results of administration of
levofloxacin 200 mg, the AUIC and Cppy ¢ MIC could
reach these levels; in addition, the interval of giving
medicine should be 1. 44 times of half life time, do it like
this, medicine can noi produce accurnulation in bodies as
usual, then it is reasonable for levofloxacin 200 mg twice
daily dosing. The purpose of this study is to evaluate the
safety and pharmacckinetics of infusion of multi-dose of
levofloxacin instillation (200 mg) twice daily in Chinese
healthy volunteers and to guide clinical use.

MATERIALS AND METHODS

Drugs and reagents Levofloxacin instillaton (2
g/L}, working standard compound, purity 100.1 %,
supplied by Daiichi Pharmaceutical Co Lid.

HPLC-grade acetonitrile was purchased from Tianjin
Siyou Chemical Reagent Company, analytical grade
(AR). All other chemical reagens were of AR.
Distilled water was used.

Chromatography Waters HPLC system consisted
of a 2487 absorbency detector, a 717 autosampler, and a
515 pump. The column was Alltech Alltima C18 (4.6
mm x 150 mm). The mobile phase was composed of
H,PO, 0.04 mol/L-acetonitrile-triethylamine (8.4:1.6:
0.04, viv:v) at a flow rate of 1.0 mL/min{"*®) . The
UV wavelength was 205 nm.

Sample processing Serum 0.35 mL and 0.7 mL
HCIO, solution 0.33 mol/L. was mixed thoroughly,
centrifuged for 5 min at 2910 x g, and 30 uL of the
supernatant was taken for analysis. The urine samples
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were diluted 40 times and injected directly .

Subjects The study protocol was approved by
Independent Ethics Committee of Peking University
Medical Unit. A total of 10 healthy adult male volun-
teers {20.0 ax 0.8 a and 63 kg =6 kg) were included in
this study. They had nommal physical examination and
laboratory profiles. The volunteers abstained from other
drugs including alcohol and tobacco for 2 weeks before
the study and signed a written informed consent.

Study design After a 12-h fasting, ten volunteers
received 12 total doses of 200 mg levofloxacin instillation
in7d. They took only one dosing on d 1 and d 7,
twice daily on d 2 - 6 with a dosing interval of 12 h.
The drug was infused within 60 min. During this study a
uniform diet was supplied.

Sample collection Blood samples were collected
before and a1 0.5, 1 {end of infusion), 2, 4, 6, 8, 12,
and 24 h after the moming dose on d 1 and d 7. On
d2 -6, blood samples were taken before and 1 h after
dosing, Serum was separated by centrifuging. Urine
samples were collected before and during 0 -2, 2 -6,
6-12, and 12 — 24 h after the moming dose on d 1 and
d 7. All samples were stored at —20 T.

Pharmacokinetic analysis  The results were
expressed as X = 5. All data were analyzed with paired
¢ test. The main phammacokinetic parameters were
calculated by the program of 3p97. i, were obtained
from the observed values of determination. R
(Cumulative urine excretion rate) = (2C,V;)/ D

C;: urine concentration

Vi: urine volume

D dosage of administration

RESULTS

Evaluation of HPLC method The peaks in
serum or urine were well-separated and the impurity did
not affect determination resulis. The retention time of
levofloxacin in seram was about 4.1 min, and in urine
was 4.2 min (Fig 1). The calibration curve in serum
was 0.078, 0.15625, 00,3125, 0.625, 1.25, 2.5, and 5
mg/L {r= 0.9990), in urine was 0.15625, 0.3125,
0.625, 1.25, 2.5, 5, and 10 mg/L {r=0.999).
The limit of quantification in serum was 0.078 mg/L and
in urine was 0.1 mg/L. The inter-day and intra-day
coefficient of variation in serum and urine were lower
than 10 % {Tab 1). The average absolute recovery of
levofloxacin was 83.5 % in serum and 99.2 % in urine

{Tab 2).
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Fig 1. Levofloxacin HPLC chromatograms in serum
and urine. {a) blank serum; (b) serum sample; (¢}

biank urine; (d) urine sample.

Tab 1. Precision of levofloxacin in serum and wurine.
n=5.
Concentration” Inter-day Intra-day
mg-L~! RSD/ % RSD/ %
Serum 5.0 3.4 2.95
1.25 3.5 4.20
0.156 5.4 6.12
Urine 10 4.61 4.19
2.5 3.4 4.74
0.625 3.23 5.28

Safety In the infusion multi-dose stdy, volun-
teers tolerated well. Vital signs, hematology, blood
chemistry, and urianalysis showed no abnommal changes
attributable to the trial medication. Only one subject
showed transitory phlebitis after the first dosing.

Pharmacokinetics The concentrations of levo-
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floxacin in seum were shown in Fig 2, which reached
steady state within 72 h.

Tab 2. Absolute recovery of levofloxacin in serum and
urine, n=35.
Concentration/  Recovery rate/ Mean valoe/
mg-L7! Go %
Serum 5.0 85.0
1.25 83.9 83.5
0. 15625 81.7
Urine 10 97
2.5 100.8 9.2
0.625 9.8
48
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Fig 2. Mean concentration-time curve after multiple
dosesin7d. n=10. X zs.

The Cy, and AUC,. . of the last dosing were
greater than that of the first dosing ( £ <0.05)}, but the
area under curve of steady state { AUC,y_ 13} had no
significant difference from the AUG,_. of the first
dosing. The T1p showed no significant difference (P >
0.05). The average concentration at steady state was
(1.40£0.29) mg/L (Tsb 3). From the calculation,

Tab 3. Main parameters of multi-dose levofloxacin 200
mg instillationon dland d7. n=10. =xzts.

Levofloxacin
Parameters d1 47

Tig'h 6.3£0.3 6.2:0.8
Cpe/mg-L7! 2.4x04 2.9+0.4
Crio/mg-L™! - 0.71£0.19
Cp/mg L7 - 1.40£0.29
Cl/L-h! 12.6+1.2 9.3£2.1
v./L 33+18 %19
AUC,_ ,/mg-h-L"! 16.1¢1.4 21+6

17+3

AUC,p- 15/mgh-L7! -

the cumulative factor was 1.20; the fluctwation index
{F1) was 1.30. For the last dosing, the 24-h
cumulative urinary excretion rate was (88 +5) % (Tab
4). The pharmacokinetic results suggested that there was
no clear accumulation after levofloxacin infusion for 7 d.

Tab 4. Urinary concentrations and cumulative excretion
rate of levofloxacin for the last dosing. n=10. *xs.

Concentration” Comulative excretion

Period mg+L"! rate/ %
0-2h 215+ 89 N6
2-6h 309+ 179 939
6-12h 154266 7148
12-24h gl =45 885

DISCUSSION

Levofloxacin has potent and broad antimicrobial
activity against gram-positive and gram-negative bacteria,
and it has been used (o treat variouns infectious illnesses in
clinic. [evofloxacin can completely enter into blood and
rapidly distribute to tissues and organs by intravetious
infusion.

Theoretically, if the drug can be completely
utilized, the interval of administration is equal to Ty,
then the steady state will be established after six T3 and
accumulation could pot be produced. During multiple-
dose infusion, the concentrations of levofloxacin in serum
reached a steady state within 3 d and the measured
concentrations in serum were close to the stimulated value
which reflected the persistence of the linear phama-
cokinetics of levofloxacin and the interval of dosing was
above 1,44 times of Ty, which showed that there was
no significant accumulation. It was similar to that of
some abroad studiestt? .

The fact that at the steady state the concentrations in
serum were well above the MIC at which 50 % of the
bacterial strains tested for most levofloxacin-susceptible
pathogens are inhibited, which supperted the twice daily
dosage regimen®-%).  The clinical trials of
Tevofloxacin have been done mainly with the twice daily
dosing. In addition, the high concentrations in urine
indicated that effect of levofloxacin against urinary tract
infections might be expected at a dose of 200 mg.

Pharmacokinetic study of levofloxacin in patients
with renal dysfunction shawed that as the degree of renal
impairment aggravated, the AUC was greater, 7y was
prolonged {about 18 — 30 b}, and C! decreased more.




ISSN 16714083 Acta Pharmacol Sin

© 384 - E-mail aps@ mail. shene. ac.en

FEEEER 2002 Apr; 23 (4)
Phn‘Fax 86-21-6474-2629

Then, the reduction of dose and prolongation of intervals
should be considered for levofloxacin in the treament of
the patients with chronic renal failure''"’

Throughout the entire test period, no abnormalities
were observed for the subjective and objective symptoms,
such as vital signs, routine laboratory tests, and other test
iterns, which indicated that levefloxacin instillation was
well tolerated in the healthy subjects.
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BEENEmMERARE. HR. B -KEH4HE
BEHYHNFEEH, Cpm (2.4 £ 0.4) mg/L;
AUGy_ . (16.1x1.4) mg-h-L™'; T1p(6.320.3) h.
MEHE T 3 RiE#RE, REERE - RAHW
FEHYINESH: Comn (2.9 0.4) mg/L;
Cnin (0.71£0.19) mg/L; Cy (1,40£0.29) mg/L;
AUC,_yp (17£3) mg-h'L7!, T%B(6.210.8) h. 24
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