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Abstract 
The pharmacokinetics of levofloxacin, a new tluoroquinolone, were investigated in 12 

healthy Thai male volunteers with an average age (SD) of 22.92 (2.50) years. A single oral dose 
of 300 mg or 500 mg levotloxacin was given to subjects following an 8- hour overnight fast. 
The drug was given in a controlled, randomized, 2 x 2 crossover design with a I week washout 
period. Venous blood samples were drawn prior to and from 0.25 up to 48 hours after dosing. 
Plasma levotloxacin concentrations were determined by HPLC assay. 

The pharmacokinetics of levotloxacin were well described by a linear, 2-compart­
ment open model with first-order absorption with lag time and first-order elimination. Mean ± 

SEM of Cmax after 300 mg and 500 mg dose was 4.83 ± 0.33 and 7.75 ± 0.71 Jlg/mL, respec­
tively. Tmax ranged from 0.7 to 0.8 hours for both doses. Mean ± SEM of AUCO-= was 35.77 ± 
2.06 J.lg x h/mL for 300 mg dose and 61.57 ± 2.84 Jlg x h/mL for 500 mg dose. High distribu­
tion with V ss/F value of approximately 1.5 L/kg was demonstrated after both doses. Mean ± SEM 
of CL/F value was 8.64 ± 0.41 L/h and 8.31 ± 0.37 L/h for a 300-mg and a 500-mg dose. res­
pectively. Long t11213 of 7 to 8 hours with the mean residence time of 10.43 ± 0.43 hours and 
10.49 ± 0.38 hours after 300 mg and 500 mg dose, respectively, was observed. The results sug­
gested that an oral 300 mg dose once daily provides sufficient Cmax to cover most Gram­
negative and atypical bacteria (median MIC90 0.032-0.5 Jlg/mL) common in mild to moderate 
respiratory tract infections or complicated urinary tract infections and Gram-positive bacteria 
(median MIC90 0.5 JlglmL) common in skin and soft tissue infections. For severe cases or 
Streptococcus pneumoniae (MIC90 2 JlglmL) infection, a 500-mg dose should be recommended. 
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Levotloxacin or L-otloxacin is a new tluo­
roquinolone which is an optically active isomer [(S)­
(- )-isomer] of otloxacin. This drug has been shown to 
be active in vitro against aerobic Gram-positive and 
Gram-negative bacteria and certain types of patho­
gens, such as Mycoplasma, Chlamydia, Legionella 
and Mycobacteria sppCl-3). It has been approved by 
the US Food and Drug Administration for the treat­
ment of mild to moderate acute maxillary sinusitis, 
acute exacerbation of chronic bronchitis (AECB), 
community-acquired pneumonia (CAP), uncompli­
cated skin and soft tissue infections (SSTis) in the 
dose of 500 mg once daily for 7-14 days. It is also 
recommended for the treatment of complicated uri­
nary tract infections (UTis), including acute pyelo­
nephritis in the dose of 250 mg once daily for I 0 
consecutive days. In Europe, levotloxacin is recom­
mended for similar indications but the dose recom­
mended varies in some conditions, e.g. for AECB 
it can be 250-500 mg once daily, for CAP 500 mg 
once or twice daily, and for SSTis 250 mg once or 
500 mg once or twice daily(4). 

In Thailand, this drug has already been 
launched with the recommended dose of 300 mg 
administered orally every 24 hours for 7-14 days for 
the above indications. This dose is different from 
that recommended in the US or in Europe but simi­
lar to the total daily dose recommended in Japan 
(I 00 mg three times daily). The present study was 
thus designed to investigate the pharmacokinetics 
of levofloxacin orally administered in a single dose 
of 300 and 500 mg in healthy Thai male volunteers. 
The results obtained may provide a guideline for 
the appropriate dose in Thai patients for certain in­
fections. 

SUBJECTS AND METHOD 
Subjects 

Twelve Thai male volunteers aged between 
20 and 30 years were enrolled into the study. All 
volunteers were determined to be healthy on the 
basis of medical history, physical examination, 
hematological and biochemical investigations in­
cluding liver function test, blood urea nitrogen and 
serum creatinine determination and urinalysis. 
None had a history of quinolone or fluoroquinolone 
allergy. No other medications including vitamins 
were allowed within 2 weeks prior to and during 
the study. No subject drank alcohol or smoked. Stre­
nuous physical activity was prohibited during the 
entire study period. The protocol was approved by 
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the Human Research Ethics Committee of the 
Faculty of Medicine, Ramathibodi HospitaL Mahi­
dol University. All subjects gave written informed 
consent after the aims and procedures for the study 
were explained. 

Study Design and Procedures 
A single oral dose of either 300 or 500 mg 

of levofloxacin was administered in a controlled. 
randomized, 2 x 2-crossover design on two different 
occasions. The washout period was I week. All sub­
jects were asked to fast overnight or not less than 
8 hours before drug administration. On the study 
day, levot1oxacin 300 or 500 mg was administered 
orally with 250 mL of water. Meals were served 4 
hours post dose. Blood samples (5 mL) were with­
drawn from a heparinized catheter fixed on the 
subject's arm, prior to and at 0.25. 0.5, 0. 75. I, 1.25. 
1.5, 2.0, 2.5, 3. 4, 8, 10, 24 and 48 hours after 
dosing. All blood samples were kept in heparini.rcd 
tubes and then centrifuged at 5,000 rpm for 5 
minutes. The plasma was separated and kept at 
-80°C until analysis. 

Quantitative Drug Analysis 
Plasma levofloxacin concentrations were 

determined by high performance liquid chromato­
graphy (HPLC), modified from the method of Basci 
et al(5), using the HPLC model LC-10 AD (Shi­
madzu Co., Japan). A reversed-phase column, 
Shim-Pack CLC-ODs®c 18. 5j.lm (4.6 mm x 25 em) 
was used as an analytical column. A mixture of 
acetonitrile, methanol and 0.4 M citric acid in the ratio 
of 1:6:20 was used as the mobile phase. Pipemedic 
acid 60 j.lg/mL was applied as an internal standard. 
Peak detection was performed by a fluorescence 
detector at an excitation wavelength of 290 nm and 
an emission wavelength of 500 nm. Calibration plots 
were constructed by least-square linear regression 
of peak area ratio on levofloxacin concentration, 
weighted by the reciprocal of the variance(6J. These 
were linear (r = 0.9998) for levofloxacin concentra­
tions between 0.02 and 5 j.lg/mL. Between-day and 
within-day imprecision were less than 12 per cent 
(CV) while inaccuracy was less than 14 per cent and 
recovery was up to I 00 per cent. Plasma samples 
which contained concentrations above the detection 
range were reassayed by dilution. 

Preparation of Samples 
One hundred and fifty microlitres of 

plasma were mixed with 50 11L of pipemidic acid 
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solution, an internal standard, and 600 J.1L of metha­
nol by vortex mixer for 30 seconds, then centrifuged 
at 5,000 rpm for 5 minutes. Twenty microlitres of 
the clear supernatant were injected into the HPLC 
system to quantitate levofloxacin concentration. 

Pharmacokinetic Analysis 
PCNONLIN (version 4, SCI Software, 

Lexington, KY, USA) was used to estimate the phar­
macokinetic parameters based on a linear, 2-com­
partment model with first-order absorption with lag 
time and first-order elimination. Nonlinear regres­
sion analyses were performed using a weighting 
scheme of the dependent variable (plasma levo­
f1oxacin concentration, c) of 1/c to obtain the best 
fit. The equation used to describe the relationship 
between plasma levofloxacin concentration (c) and 
time (t) was 
c(t) = Ae-cx(t-t1 ) + Be-B(t-t1 ) + Ce-k (t-t1 ) ag ag a ag 
where ka = first-order absorption rate constant 

a = distribution rate constant 
B first-order, elimination rate constant 

from the entire body 
tla = lag time 
A,§,c = constant values. 

The estimated parameters were tlag• ka, absorption 
half-life (t l/2ka), a, B, apparent volume of distri-
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bution of the central compartment (VIF). distribution 
half-life (tlf2a), elimination half-life (t112B) and 
constant values for A and B. 

Area under the plasma level versus time 
curve (AUC) from 0 to 48 hours (AUC0-48), AUC 
from 0 hour to infinity (AUC0_00), apparent total 
body clearance (CL/F), apparent volume of distribu­
tion at steady state (V ss/F) and mean residence time 
(MRT) were calculated by the MK model program 
(version 4.84 Biosoft, Cambridge, UK), based on 
noncompartmental moment analysis method. The 
AUC values were calculated based on the summa­
tion of linear and log trapezoidal method0l. The 
CL/F values were determined from dose/AUCO-oo· 
The V 55/F values were calculated from CLIF 
multiplied by MRT which was determined from 
AUMCo_00/AUCo-oo where AUMCo-oo is the area 
under the first moment of the plasma concentra­
tion versus time curve from 0 hour to infinity(8). 
Maximum plasma concentration (Cmax) and time 
to reach the maximum plasma concentration (T maxl 
were obtained from the raw data of the plasma 
concentration-time profile. 

RESULTS 
Twelve healthy male volunteers partici­

pated in the study. Their age, weight and height 
(mean ± SD) were 22.92 ± 2.50 years (range 20-28 

500- mg dose 
300- mg dose 

25 

Time (h) 

30 35 40 45 50 

Fig. 1. Mean ± SEM plasma concentration-time profile with the line of best fit of levofloxacin after a 
single oral dose administered to 12 healthy Thai mate volunteers. The line of best fit was 
generated from model fitting by PCNONLIN (version 4, SCI software, Lexington, KY, 
USA). 
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years), 57.92 ± 10.00 kg (range 49-85 kg) and 169.33 
± 4.87 em (range 160-175 em), respectively. No 
adverse effects were reported by any subject and 
all completed the study. 

Almost all the plasma concentration-time 
profiles of levofloxacin from all subjects in the pre­
sent study were well described by a linear, 2-com­
partment open model with first-order absorption with 
lag time and first-order elimination, except for one 
subject. His concentration-time profile after receiv­
ing a 500-mg dose was more appropriately des­
cribed by a !-compartment open model with first­
order absorption with lag time and first-order eli­
mination. The mean plasma concentration-time pro­
files of levofloxacin with the best fit from each 
dose are illustrated in Fig. 1. The pharmacokinetic 
parameters are summarized in Table 1. The absorp­
tion of levofloxacin was delayed with a short lag 
time of about 15 minutes. Once the absorption 
started, it was very rapid with a high rate constant, 
resulting in T max of less than 0.8 hour for both 
doses (Table 1). Cmax and AUC increased with 
dose. AUC0-48 was close to AUCo-oo for both 
doses. Distribution rate constants were about 2 h-1 
for both doses. This resulted in high apparent V ss/F 
of approximately 1.5 Llkg. The elimination phase 
for both doses revealed an elimination rate constant 
of about 0.1 h-1 resulting in long tl/2B of 7-8 h. 
Apparent total body clearance (CL/F) was 8.64 ± 
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0.41 L/h and 8.31 ± 0.37 L/h for a 300-mg and a 
500-mg dose, respectively, while the MRT of both 
doses was about 10.5 hours. 

DISCUSSION 
The pharmacokinetic profiles of levoflo­

xacin in Thai subjects described by the 2 -compart­
ment open model corresponded with the model 
proposed in previous pharmacokinetic studies of 
levofloxacin(9-11). This is consistent with the dis­
tribution property of the drug, which revealed a high 
V ss/F of approximately I .5 Llkg for both doses. 
This was larger than those reported by other inves­
tigators which were between 1.1-1.3 Llkg (Table 2). 
The results support the finding that levofloxacin is 
well distributed in various body tissues and fluids 
with only 24-38 per cent of plasma protein binding 
( 12) and suggest that the drug is distributed in a 
relatively larger area in our subjects than in Western 
people. 

Levofloxacin was absorbed very rapidly 
after a short lag time of about 15 minutes. This lag 
time probably reflects the disintegration and disso­
lution of the tablet before systemic absorption. No 
other reports have mentioned such a characteristic 
of this drug, but other investigators did not start 
sampling until 30 minutes after dosing and assumed 
the absorption rate of the drug to be zero order and 
completed at Tmax(9,13-15)_ Our sampling time 

Table 1. Pharmacokinetic parameters (mean ± SEM) of levofloxacin after a 
single oral administration to 12 healthy Thai male volunteers. 

Pharmacokinetic Dose of levofloxacin (mg) 
parameter 300 500 

tlag (h) 0.25 ± 0.03 0.26 ± 0.03 
cmax (J.lg/mL) 4.83 ± 0.33 7.75 ± 0.71 
Tmax (h) 0.73 ± 0.08 0.77 ± 0.08 
Auc0_48 (J.lg x h/mLJ 35.26 ± 1.95 60.83 ± 2.74 
AUCo-oo (J.lg x h/mL) 35.77 ± 2.06 61.57 ± 2.84 
ka (h-1) 13.13 ± 3.50 12.22 ± 3.60 
1112ka (h) 0.16 ± 0.07 0.17 ± 0.03 
V/F(L) 48.07 ±4.82 52.84 ± 6.21 
V 55/F (L/kg) 1.53 ± 0.06 1.49 ± 0.05 
a(h-1) 1.83 ± 0.34 2.26 ± 0.28 
tl/2?} (h) 1.18 ± 0.53 0.53 ± 0.23 
B (h- ) 0.09 ±0.01 0.10±0.00 
tl/28 (h) 7.99 ± 0.57 7.14±0.31 
MRT(h) 10.43 ± 0.43 10.49 ± 0.38 
CL/F(L/h) 8.64 ± 0.41 8.31 ± 0.37 
A 115.21 ±81.61 99.19 ± 80.67 
B 2.80 ± 0.35 5.90 ± 0.23 
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Table 2. Pharmacokinetic parameters (mean ± SEM) of levofloxacin after a single oral administration of 
300 and 500 mg in our study compared with those reported after a single oral dose of 350 
mg in HIV patients(9,13) or a single oral dose of 500 mg in healthy Western volunteers(14-16). 

Pharmacoki- Dose of levofloxacin (mg) 
netic 

parameter 300 350 a 500 500 b 

Cmax (J.lg/mL) 4.83 ± 0.33 c 4.79 ± 0.45 (9) c 7.75 ±0.71 c 5.52 ± 0.29 ( 14) c 
3.82 ± 0.32 (13) c 5.19 ±0.38 (15) c 

5.9±0.27(16)c 

Tmax (h) 0.73 ± 0.08 c 1.00 ± 0.27 (9) c 0.77 ± 0.08 c 1.5 ±0.17 (14) c 
1.1 ± 0.20 (13) c 1.3 ± 0.16 (15) c 

I.o06)c 

AUCO-oo (J.lg x hlmL) 35.77 ± 2.06 29.94 ± 3.00 (9) 61.57 ± 2.84 47.5 ± 2.83 (14) 
30.1 ± 0.73 (13) 47 7 ± 2.40 (15) 

50.5 ± 1.65 (16) 

V ss/F (Likg) 1.53 ± 0.06 1.31 ± 0.09 (9) d 1.49 ± 0.05 1.13 ±0.05 (14) d 
1.28 ±0.12 (13)d 1.28 ±0.05 (15) d 

t 1/26 (h) 7.99 ± 0.57 5.66 ± 0.31 (9) e 7.14±0.31 6.0 ± 0.26 (14) 
6.2 ± 0.37 (13) 7.4 ± 0.28 (15) 

6.2 ± 0.33 (16) 
MRT(h) 10.43 ± 0.43 8.17 ± 0.46 (9) f 10.49 ± 0.38 NA 
CL/F (L/h) 8.64 ± 0.41 12.3 ± 1.24 (9) 8.31 ± 0.37 10.92±0.61 (14) 

11.4 ± 0.29 (13) 10.5 ±0.55 (15) 

a 
b 

Studies of Goodwin eta! (9) and Chien eta! (13). 
Studies of Chien eta! (14), Chien eta! (15) and Lee eta! (16). 

10.1 ±0.33(16) 

c 
d 

From visual inspection of the plasma drug concentration versus time data. 
Determined from (dose/AUCo-ool x MRT. 

e 
f 
NA: 

Determined as effective t112 = 0.693 x MRT. 
Determined as (AUMCo_ocfAUCo-oo)-(T max/2). 
Not available. 

was started earlier at 15 minutes after dosing which 
revealed the time lag. Truax of about 0.8 hour for 
both doses in our study was relatively faster than 
those reported by others, which were between 1 
and 1.5 hours(9,13-16) (Table 2). This also con­
firmed the rapid absorption of the drug. The in­
crease in Cmax and AUC with dose agreed with the 
linear pharmacokinetics of this drug described for 
doses of 50-1000 mg administered as a single oral 
dose in healthy Western volunteers( 17). AUC0_48 
was almost equal to AUCo.oo for both doses, indi­
cating that our sampling time of up to 48 hours 
covered almost all the drug absorbed in the body. 

In comparison to other studies (Table 2), 
our mean Cmax (4.83 ~g/mL) after a single oral dose 
of 300 mg was comparable to or higher than those 
obtained from a single, 350 mg dose orally admi­
nistered to HIV patients(9,13). On the other hand, 
a reported Cmax of only 2.8 ~g/mL after a 250-mg 
dose administered to healthy Western volunteers(4) 
was much lower than our Cmax after a 300-mg 

dose compared in a dose-proportional manner. 
Moreover, after a single 500 mg dose orally admi­
nistered in healthy Western volunteers, the mean 
Cmax was between 5.2 and 5.9 ~g/mL (Table 2), 
whereas, in our study it was much higher (7.75 ~g/ 
mL). Similar characteristics were also seen from 
the extent of absorption (AUC). However, when 
dose per kg bodyweight of the subjects in all those 
studies were considered, it was found that our Thai 
male subjects received a higher dose than Western 
subjects (approximately 5.2 mg/kg and 8.64 mg/kg 
after a 300-mg and a 500-mg dose in our subjects; 
4.6 mg/kg after a 350-mg and 7 mg/kg after a 
500-mg dose in Western subjects). Therefore, the 
higher Cmax and AUCo-oo in our subjects may be 
the result of the higher dose per kg bodyweight 
used. 

The elimination characteristics of levoflo­
xacin showed that the mean CLIF obtained in this 
study was less than previously reported values 
(Table 2). This indicates that levofloxacin was 



1132 S. CHULAVATNATOL et al. 

eliminated from our subjects more slowly than from 
Western people. Our clearance tends to be close to 
that of Japanese subjects who had CL/F of 9.6 L/h 
after a 100-mg dose02). The effect of race thus 
may be suspected for such differences and may indi­
cate a different dosage regimen. This lower clea­
rance was also reflected in the longer t112B of 7-8 
hours in our study compared to that previously 
reported of 6-7.4 hours. It could be postulated that 
in addition to the higher dose per kg bodyweight, 
the rapid absorption and the lower clearance of the 
drug should contribute to the higher Cmax in our 
subjects. Some may argue that our larger V ssfF 
should not allow for such a high Cmax• however, if 
the magnitude of difference of clearance of the drug 
between our subjects and Western people is consi­
dered, it seems that this factor is relatively larger 
than that of V ss/F. Thus, the clearance should con­
tribute more significantly to the level of the drug 
while the larger V s/F should contribute to the 
longer time the drug spends in the body. This was 
confirmed by the longer MRT, the average time 
for all the drug molecules to reside in the body, 
demonstrated in our study. This noncompartmental 
pharmacokinetic parameter has been reported as 
postabsorption MRT, calculated as (AUMCo_o,/ 
AUC0_

00
)-(Tmax/2)(9,13-15) and the mean value 

reported by Goodwin et al(9) was 8.17 hours. This 
was shorter than our reported MRT, which covered 
both absorption and disposition phases as it was 
calculated as AUMCo-oo/AUCo-oo· When the post­
absorption MRT was determined using our data, it 
was I 0.1 hours. This was still longer than the pre­
viously reported postabsorption MRT; this thus sup­
ports our conclusion. The postabsorption MRT was 
also used to determine V ss/F in other studies 
(9,13-15) and may therefore have contributed to the 
lower V ss/F of the others. Again, when this MRT 
was recalculated, the reported V ss/F was still rela­
tively lower than in our study. So the previous 
explanation is still likely. The MRT value indicates 
how long the drug molecules stay in the peripheral 
compartment and clinically this may suggest the 
dosing interval of the drug(18). For levof!oxacin, 
both the relatively long tu2B and MRT contribute 
to the once daily dosage regimen. 

As we know that fluoroquinolone anti­
biotics have a concentration-dependent effect09. 
20), a high Cmax should be beneficial for clinical 
and microbiological outcomes in levofloxacin 
therapy. Accordingly, the higher Cmax obtained in 
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our study should have significant implications in 
terms of dose recommended, which may be different 
for Asian and Western people. It has been proposed 
that the killing activity of levofloxacin correlates 
best with the ratio of Cmax to the MIC and that 
this ratio should be more than 12.201). This how­
ever, depends on the MIC9o of the drug for patho­
genic microorganisms in a particular region. Levo­
floxacin and other newer fluoroquinolones are now 
recommended as first-line therapy for CAP and 
other respiratory tract infections caused by Strepto­
coccus pneumoniae, Haemophilus influenzae, 
Chlamydia pneumoniae, Mycoplasma pneumoniae 
or Legionella pneumophila( 4). The median MIC90 
of levofloxacin reported in the literature( 4) for 
these pathogens were: 0.032 !JglmL (range ::;0.008-
>2 11g/mL) for H. influenzae, 0.05 !Jg/mL (range 
0.125-0.5 11g/mL) for C. pneumoniae, 0.5 flg/mL 
(range 0.025-0.5 11g/mL) for M. pneumoniae and 
0.03-0.125 !Jg/mL (range 0.003-1 !Jg/mL) for L. 
pneumophila. Thus, our Cmax of 4.83 flg/mL after a 
300 mg single dose should cover those common 
pathogens in respiratory tract infections, according 
to the Cmax:MIC ratio mentioned previously. For 
penicillin-resistant S. pneumoniae, the MIC9o of 
levofloxacin recently reported in Thailand was 2 
!Jg/mL(21). This indicates that a higher Cmax is 
required for a successful therapy, i.e. that obtained 
from our single 500 mg dose (Cmax : 7.75 !Jg/mL). 
For other indications, e.g. complicated UTis, 
Escherichia coli, the common pathogen is also 
susceptible to levofloxacin with a median MIC90 
of 0.12 11g/mL (range ::;0.008-256 !JglmL)(4), while 
in SSTis, Staphylococcus aureus (methicillin-sen­
sitive) is susceptible to levofloxacin with a median 
MIC90 of 0.5 !Jg/mL (range 0.03-12.5 !JglmLJ(4J. 
This achievement of a suitable maximum concen­
tration after a single dose as well as a relatively long 
t112B and MRT support the once daily dosage of 
levofloxacin. Moreover, it has been demonstrated 
that levofloxacin administered as a single daily 
dose, rather than in divided doses, provides more 
rapid bactericidal acti vity07). 

The mean plasma concentration at 24 
hours after a 300-mg dose of levofloxacin (0.321 ± 
0.035 !Jg/mL) was greater than the MIC9o for 
most Gram-negative bacteria but did not cover the 
MIC90 for Gram-positive bacteria and anaerobic 
bacteria (median MIC90 1-l61JglmL)(4). The mean 
plasma concentration at 24 hours after a 500-mg 
dose (0.574±0.055 !JglmL) covered the MIC9o for 
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most Gram-negative bacteria and some Gram-posi­
tive bacteria but could not cover anaerobic bac­
teria. Nonetheless, levofloxacin has been reported 
to have a postantibiotic effect, at least on methi­
cillin-sensitive S. aureus, methicillin-resistant S. 
aureus, S. epidermedis, S. pneumoniae and E. coli 
(4,12). This phenomenon may have clinical impor­
tance, particularly after drug concentration falls 
below the MIC. Furthermore, properties affecting 
tissue penetration, particularly in areas of infection, 
e.g. lung, maxillary sinus, epithelial lining or skin 
(14), and the uptake of the drug into phagocytic 
cells may contribute to its effect, even after the 
blood concentration has already decreased. This 
intracellular accumulation may enhance not only 
drug activity against intracellular pathogens, but 
also its activity against extracellular pathogens, as 
it can act as a reservoir to maintain high, sustained 
concentrations of the drug within tissues and fluids 
at the site of infection07). 

Thus, levofloxacin as a single daily dose 
of 300 mg shows pharmacokinetic properties that 
seem to be appropriate for those respiratory tract 
infections caused by most Gram-negative and atypi­
cal bacteria or for complicated UTis caused by 
Gram-negative bacteria or for SSTis caused by 
Gram-positive bacteria. In complicated UTis or 
pyelonephritis or some conditions of AECB, a lower 

dose of 250 mg daily has already been recom­
mended in the US and Europe(4). In cases of UTis 
this may be possible since a high urine level of 
levofloxacin has usually been obtained(4). In severe 
cases or S. pneumoniae infection, however, a higher 
dose of 500 mg as a single daily dose should be 
recommended. Unfortunately, levofloxacin has no 
or only limited activities against some Gram-nega­
tive bacteria, e.g. Pseudomonas aeruginosa, Serratia 
spp. and most anaerobic bacteria. Therefore, it has 
no role in infections such as nosocomial infection. 

In conclusion, the present study demon­
strated that pharmacokinetics of levofloxacin in 
Thai people are different from those of Western 
people. Higher Cmax and relatively lower clearance 
were obtained in our subjects. The results revealed 
from our first pharmacokinetic study of a single 
dose of levofloxacin in healthy Thai subjects are a 
promising guide for the treatment of Thai patients. 
However, the effectiveness of a regimen composed 
of 300 mg once daily for 7-14 days, as recom­
mended in Thailand, in those infections caused by 
our common pathogens as well as long term safety 
profiles of the drug should be further confirmed. 
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.Ynm"l?1m~lLflff'lf<li'<\JI'Il~li1f'lJEN£Jl levofloxacin ~~d]-u fluoroquinolone .111 vt~1-umm~arfl"l1 YWL ~l'l'lflrl 

"f'l!m~~ ~1-u1-u 12 fl-u mtJLQ~£~ (SO) 22.92 (2.50) u T~nr~~~LLu~n~~m~l~arfl"lLtl-u 2 n~~ hi'fm.h::m-um'l!-ul~n 

300 ill'<~nf~ vt1fl 500 i1l'<~n1~ flf~L~rJl 'li'l~~~un-uT~nr~ih:::r~:::l-il~'llfl-im"lfmh:::m-um 1 ffu~nl-.1 mm~arfl"l 
lii'EJ~EJ~nmvtl"l~lriEJ-ufuu"l:::m-u rJlL u-uni'<lfl ~1~-JEJ £J 8 -i'1T~~ .Ynmwn:::L~EJ~nriEJ-ufutJ"l:::m-u m LLl"l:::~~LLI'inl"ll 
0.25 ii~ 48 -i'lT~~YI~~fut.b:::m-urJl lLfl"ll::"f1flll~L'li'~'ll-u'llfl~Vl levofloxac1n 1-u~l"ll~~l\illrJlB HPLC 

lflff'lf<ll"l\JI'Il~lnf'llfl~rll levofloxacin EJ8tJlt~1~n1i\ill£J linear, 2-compartment open model Ylilm"l~n~n'ii~LL<:1:: 
nl<l'lnfllLLtJtJ first-order LLl"l:::il lag time rifl"Unl"l't]ln'ii~ AlLQ~rJ ± SEM '!lfl~"l:::.i'um~~"fln1"U~l"ll~~l fllrJYI~~ 
fuu"l:::m-um'!l-ul~n 300 ill"l~nf~ LLl"l:: 500 ill"l~nf~ ilfi1 4.83 ± 0.33 LLi'<::: 7.75 ± 0.71 1~Lfl"ln1~1ill"l~~li11 

\ill~in.lu T~nmll"llvb:::.i'ut~l~-u~~"f~n1-u~i'<l~~li1Al 0.7 ii~ 0.8 -i'lhl~tilvtfuvl~~ 2 '!1\Jl\il AlLQ~tJ ± SEM 'llfl~ 
~-uYl11ii'LGf-umlvJ1:::vt1l~"l:::.i'ur~l1-u~"lmnnunl"ll ilfi1 35.77 ± 2.06 1~1fl"ln1~ x <t,t~~/ill"l~~m tilvtfu'!l-ul~n 
300 ill"l~nf~ LLl"l::: 61.57 ± 2.84 1~Lfl"ln1~ x -i'lt~~/ill"l~~\il"l tilvtfu'll-ul~n 500 ill"l~nf~ mm:::'llt~.i'l1\il~T~nr~ilfil 
m"lm:::'lltJ.i'lfJ steady state th:::~lnJ 1.5 ~li1"l!nTl"ln1~~lm1n.i'l i3'mlm1rn<l~nmilfilLQ~v ± SEM vvhnu 

8.64 ± 0.41 ~lil"ll-i'lL~N tilvtftJ'li\Jlln 300 ill"l~~\il"l LLl"l::: 8.31 ± 0.37 ~\il"ll-i'lL~~ tilvtftJ'!I\Jlln 500 ill"l~nf~ 
Alfi~~'D'i~n'llfl~milfilvll 7 ii~ 8 -i'1t~~ LlilrJAlLQ~rJ ± SEM 'llfl~m"lv\m<l:::EJ~1-u1l~mr~:r:ifil 10.43 ± 0.43 -i'1t~~ 
LLl"l::: 10.49 ± 0.38 ilL~~ ~lvtftJ'lJ\Jlln 300 ill"l~nf~ LLl"l::: 500 ill"l~nf~ \ill~~l.i'tJ r.mm"lAn"loJlLL~In~llrll'li\Jlln 

300 ill'<~nf~ 1uu"l:::m-u1-ul'<::: 1 flf~ m~l"lnhh:::\ilum~~"f~n1-u~"l~~lfJfl"lfltJfi~~L~mLuflY1L1mLm~"u LLl"l::: 

atypical bacteria (median MIC
90 

0.032-0.5 1~Lfl"ln1Wi1l"l~~lil"l) fJ~uufl£~1-um"l~lnL~mf-utiEJ-uii~ul-unl"ll~1-u 
"l:::\.JUYll~L&i"Uvtlflh vt1flm"l&ilnL~flLLtJ\.J.au'lffl"UL\J"l:::tJ\.JYll~L&i"UU~~ll::: LLl"l:::LL\.JfiYlL1mLm~Uln (median MIC 0.5 

90 

1~Lfl"lnf~li1l"l~~li11) fJ~tJUflfJL\Jnl"l&i~nL<fvm~t:jlYIU~LLl"l::Lifm~!Jtl!J\J tilvtfum"l&ili1L<fv.ff-u1-uLm vt1EJ&i~nL<fv Strep-

tococcus pneumoniae (MIC 2 1~Lfl"ln1Will"l~~li11) fll"ll'li'fll'l!\Jlln 500 ill"l~nf~ 
90 

* lllfll'lflLll~'lfm"l~. flnl:::L1l~'lfl'll(1'1;r{ l·fl1llYII'Jl~m.Ji1~(1. n(~LYIW '1 1 0400 

•• lllfll'lfli.llQ11'11(1'~{ flnJ:::LLWYirJI'll(1'~{ h~W£JlUl(11ll.Jli3U~. l-1'1•1llYI£Jl~m.Ji1~(1. n(~LYIW '1 10400 

••• f!!'LJ~WioJlYIVl, h~W£JlUl(11ll-llOU~. l-IYillYifll~£Jl-li1~(1. n(~LYIW '1 10400 

•••• lllfll'lflLll~'lfm"ll-lfl~\ln, flnJ:::L1l~'lfl'll(1'1i1{ l-1'1·1llYI£Jl~£J'!Ji.l'LJLLrl'LJ, '!li.l'LJLLrl'LJ 40002 




