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PHARMACOKINETICS AND SAFETY OF 
SINGLE ORAL DOSES OF LOMEFLOXACIN 

IRWIN S .  MORSE 

South Florida Bioavailability Clinic, Miami, Florida, USA 

ABSTRACT 

The pharmacokinetics of 100 mg, 200 mg, 400 mg, 600 mg, and 800 mg of lomefloxacin, 
a quinolone antimicrobial, were examined in a single sequential rising dose, placebo- 
controlled, crossover study. Each of 30 healthy male subjects (6 per group) received 
placebo and one dose of lomefloxacin, separated by 5 days. 

Test results (physical examinations, laboratory and hematology panels, vital signs, 
neurological and ophthalmological examinations, EEG or urinalysis) revealed no clini- 
cally significant differences compared to baseline. 

Mean C,,, values (0.92 pgml-I to 6.99 pgml-I) increased linearly with dose. Mean 
t,,, averaged 1.13 f 0.5 h and mean t , ,  7.8 f 1.0 h over all doses. There was a small 
influence of dose on the AUC,,. 

Mean urinary concentrations during the first 4 h  postdosing ranged from 79 to 
454 pgml-I. Urine concentrations remained 3 15 pgm1-I over 24 h at the lowest dose. 
Maximum urinary excretion rate, R,,,, ranged from 5.84mgh-' to 34.90mg h-'. Dose 
normalized R,,, and XU,, (per cent of dose) were unaffected by dose. Mean renal 
clearance decreased at higher doses. 

In conclusion, lornefloxacin was well tolerated in doses up to 800 mg. Lomefloxacin 
is rapidly absorbed with an elimination half-life of approximately 8 h. The data suggest 
that the drug can be effectively administered once daily. 

KEY WORD Lomefloxacin 

INTRODUCTION 

Lomefloxacin (NY-198 or SC-47111) [1-ethyl-6, 8-difluoro-1, 4-dihydro-7-(3- 
methyl- 1 -piperazinyl)-4-oxoquinoline-3-carboxylic acid monohydrochloride], a 
new difluorinated quinolone antimicrobial agent, has been demonstrated to 
have a broad antibacterial spectrum in vitro and in vivo with activity similar 
to that of ofloxacin, fleroxacin, enoxacin, and norfl~xacin.'-~ In one study, 
lomefloxacin inhibited 90 per cent of ampicillin and/or cephalexin resistant 
E. coli, Klebsiella, Salmonella, Shigella, Yersinia, Proteus, and Citrobacter 
species at < 1 pg ml- ' .* 

Initial clinical trials conducted in Japan demonstrated that lomefloxacin has 
a promising efficacy and safety profile, as well as advantageous pharmacokinetic 
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properties which have proven successful in the control of upper respiratory 
tract infections and urinary infections."s The favorable pharmacokinetic and 
safety profiles of lomefloxacin have been confirmed in a double-blind, placebo- 
controlled, rising dose, parallel group study.9 

Other quinolones, including enoxacin, ciprofloxacin, and pefloxacin, have 
an adverse effect on theophylline levels. By decreasing the metabolic clearance 
of theophylline, these quinolones elevate plasma theophylline levels, thereby 
inducing theophylline toxicity in some patients. lo In contrast, lomefloxacin had 
little effect on the serum theophylline levels when measured after concomitant 
administration during a 5-day period. 1,12  

The purpose of the following study was to determine the pharmacokinetics, 
safety, and tolerance of single oral doses of lomefloxacin administered to healthy 
male subjects. In view of the anticipated use of this new antimicrobial for 
the indications described above, the pharmacokinetics of five dose levels of 
lomefloxacin were examined in a single dose, double-blind, balanced, placebo- 
controlled, sequential rising dose crossover study. 

MATERIALS AND METHODS 

Subjects 

Thirty healthy male subjects between 21 and 44 years of age, weighing between 
132 and 1921b: 60 and 87kg (within 10 per cent of normal for height and 
frame size), and who had given written informed consent, were enrolled in 
the study. All subjects underwent physical examination, including electrocardio- 
graphy (ECG), electroencephalography (EEG), visual acuity, and color vision 
testing, complete blood count, platelet count, a panel of serum chemistry tests, 
urinalysis with microscopy, and blood and urine drug-screening to confirm 
their healthy status. These tests were repeated and the vital signs measured 
at various times after dosing. 

Drug administration 

Five groups of subjects each received a different lomefloxacin dose, 100, 
200, 400, 600 or 800mg. Following an overnight fast, single doses of placebo 
and lomefloxacin were administered in a randomized crossover manner, with 
a 5-day interval between treatment periods. For each dose level, there was 
no significant difference in means of subject age, height or weight among subject 
groups. 

Lomefloxacin and placebo were supplied as identical appearing capsules by 
G. D. Searle & Company, Skokie, Illinois. Each active capsule contained 100 mg 
lomefloxacin. Placebo capsules contained excipient only. The sequence in which 
subjects received the two treatments was designated by a computer-generated, 
random assignment schedule prepared prior to the start of the study. 
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Subjects were confined to the South Florida Bioavailability Clinic, Inc. under 
continuous supervision from 12 h before drug administration until at least 96 h 
after final dose. Subjects fasted for 10 h prior to drug administration. Light 
activity, but not sleep, was observed for the first 4 h after dosing. Standard 
low fat meals and water, to promote urine formation, were served at specified 
times. The identical menu schedule was followed in both treatment periods 
for each dosing group. Most subjects underwent a total of approximately 3 h 
scheduled mid-day sunlight exposure during the first 48 h postdosing of each 
study period. 

Sample collection 

Blood samples (10 ml) were collected in heparinized vacutainers before dosing 
and at 0.33, 0.67, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 12, 16, 24, 36, and 48 h after dosing. 
Plasma was separated by centrifugation and stored at -20" until analyzed. 
Urine was collected for 2h prior to dosing (-2 to 0) and over the following 
intervals subsequent to dosing: 0-4, 4-8, 8-12, 12-24, 24-48, 48-72, and 
72-96 h. An aliquot of urine from each collection period was stored at -20" 
until analyzed. In addition, an aliquot of fresh urine was collected to be exam- 
ined for the presence of crystalline lomefloxacin at 3 h postdosing; the volume 
of this sample was included in the 0-4 h collection interval. 

Lomefloxacin assay 

Plasma and urine lomefloxacin concentrations were determined by a high 
performance liquid chromatography pr0~edure.l~ Following extraction into 
chlorofordisoamyl alcohol (19: 1, v/v) at pH 7-0 and evaporation, the residue 
was dissolved in mobile phase [acetonitrile:0.5 M citric acid:l.O M ammonium 
acetate (22:77: l)] and analyzed on a reverse phase 4.6 mm X 25 cm Nucleosil 
C-18 column using fluorescence detection (excitation = 280 nm, emis- 
sion = 455nm). The limit of detection of lomefloxacin was 0.01 pgml-' in 
plasma and 0.1 pgml-' in urine. The coefficient of variation for the plasma 
assay ranged between 4.35 and 10.7 per cent; between day coefficients of varia- 
tion ranged from 4.35 to 10.2 per cent. The coefficient of variation for the 
urine assay ranged from 1.86 to 7.18 per cent; between day coefficients of 
variation ranged from 1.82 to 7.18 per cent. 

Pharmacokinetic analysis 

The model-independent plasma parameters which were calculated are: maxi- 
mum plasma concentration (Cmax); time to C,,, (Tmax); elimination rate constant 
(BETA); elimination half-life (Tlh), defined as 0*693/BETA; area under the 
plasma concentration-time curve over the 48 h sampling period, using the trape- 
zoidal rule (AUCM8); and apparent (assume F = 1) plasma clearance, CI,, 
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defined as dose/AUCwE. Data are presented as mean and standard deviation 
of the mean. BETA was estimated from the log-linear terminal portion of 
the plasma concentration-time curve from 6 to 48 h. 

Urine parameters which were calculated are: maximum excretion rate during 
the collection interval (Rmax); cumulative excreted at each time interval; cumula- 
tive excreted in 96 h (XU,,); and renal clearance, Cl,, defined as XU48/AUCO-.18. 
Times for the excretion rates were taken as the midpoint at the collection 
interval, while times for cumulative excretion were taken as the upper time 
of the collection interval. 

Analyses of summary pharmacokinetic parameters were by a one-way analy- 
sis of variance (ANOVA). Tests on AUC and C,,, were weighted by dose. 
Contrasts were also tested to compare high and low dose differences. 

RESULTS 

Pharmacokinetics 

The curves for mean plasma lomefloxacin concentrations versus time over 
the total sampling period are presented in Figure 1. As shown, mean C,,, 
values for lomefloxacin ranged from 0.92 pgml-' at the 100 mg dose to 
6.99 pg ml-I at the 800 mg dose level and increased linearly with dose (Figure 
1 and Table 1). Plasma lomefloxacin concentrations increased rapidly after 
drug administration; mean T,,, values were approximately 1 h for all doses 
(average = 1.13 f 0.5 h) and were unaffected by dose (Table 1). Similarly, 
neither mean BETA nor mean tlh values were affected by dose. Mean t ,  values 
ranged from 7.63 to 8.06 h and averaged 7.84 f 1-0 h (Table 1). 

Statistical analysis revealed a small but significant influence of dose on 
AUCM8 values weighted for dose (Table 1 and Figure 2). The nonlinearity 
in AUCU8 arose between the 200 and 400mg doses. The mean C1, values 
for lomefloxacin ranged from a high value of 286 ml min-' at the 200 mg dose 
to alow of 209 ml min-' at the 600mg dose (Table 3). As with AUC,,, statistical 
analysis revealed a significant influence of dose on Cl,. 

During the first 4 h after dosing, mean urinary concentrations were highest 
and ranged from 79.0 (f34.0)pgml-I for the 100mg dose to 454.5 
(f292-2) pgml-l for the 800mg dose. The urinary concentration during the 
12-24 h postdosing interval remained 2 15 pgml-I for most subjects receiving 
the lowest dose (100 mg), and averaged 83.3 (f66.0) pg ml-' following the 
400 mg dose. 

Urinary excretion was essentially complete within 48 h. Total cumulative 
urinary excretion over 96 h, expressed as percent of dose, was remarkably similar 
for all doses and ranged from 63 to 70 per cent (Table 2). Mean R,,, values 
for lomefloxacin ranged from 5.84 mg h-l at the 100 mg dose to 34.90 mg h-I 
at the 800mg dose (Table 2) and was dose proportional. Mean C1, values for 
lomefloxacin ranged from a high value of 192mlmin-' at the 200mg dose 
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Figure 1. Mean plasma lomefloxacin concentrations 

Table 1. Plasma lomefloxacin model-independent pharmacokinetic parameters (mean 
S.D.) 

Dose 
100mg 200mg 400mg 600mg 800mg 

Variable (n = 6) (n = 6) (n = 6) (n = 6) (n = 6) pvalue 

6.20 
(0.3 1 3) 
0.92 

(0.294) 
0.86 

(0.339) 
0.092 

(0.01 14) 

12.00 
(2.285) 
1.59 

(0.21 1) 
1.14 

(0.4 12) 
0.090 

(0.0117) 

28.85 48.08 
(2.489) (3,067) 
3.49 5.88 

(0.592) (0.859) 
1.14 1.39 

(0.412) (0.713) 
0.088 0.09 1 

(0.0088) (0.01 50) 

62.13 0.0003* 
(8.664) 
6.99 0.5616* 

(1.587) 
1.14 0.47 15 

(0.412) 
0.087 0.9429 

(0.0 106) 
Half-life 7.63 7.79 7.96 7.77 8.06 0.9509 
(h) (0-936) (0.974) (0.831) (1.138) (1.015) 

*One-way ANOVA on variableldose. 
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Figure 2. Mean AUC versus dose. The relationship between dose and area under the plasma 

concentration-time curve from 0 to 48 h (determined by the trapezoidal rule) 

Table 2. Urinarv excretion variables (mean S.D.) 

Dose 
100mg 200mg 400mg 600mg 800mg 

Variable (n = 6) (n = 6) (n = 6) (n = 6) (n = 6) pvalue 

Rmax 5.84 10.91 18.29 31.87 34.90 0.59* 
6% h-9 (3.35) (1.19) (6.34) (8.20) (5.08) 

2.0 2.1 4.7 4.7 6.0 0.3509 
(0.0) (1.63) (6.53) (3.27) (3.58) 

Cumulative (96 h) 67.25 139.86 251.29 416.60 538.26t 
Urinary excretion (mg) (20.12) (20.33) (47.22) (95.56) (79.39) 
Cumulative (96 h) (67.25) 69.93 62.82 69.43 67.28 0.9152 
Urinary excretion (“%I of dose) (20.12) (10.67) (1 1.80) (1 5.93) (9.92) 

*One-way ANOVA on variable/dose. 
t See test on cumulative urinary excretion as %of dose. 

to a low value of 140 ml min-I at the 600 mg dose (Table 3). A moderate and 
statistically significant decrease in renal clearance (approximately 25 per cent) 
occurred at the higher doses. 
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Table 3. Summary of clearance variables* (mean S.D.) 

Dose 
100mg 200mg 400mg 600mg 800mg 

Variable (n = 6) (n = 6) (n = 6) (n = 6) (n = 6) pvalue 

Plasma, C1, 269.3 285.5 232.6 208.8 218.4 0.0003 
(ml min-I) (13.10) (48.59) (21.03) (14.39) (32.96) 
Urine, C1, 174.9 192.2 140.2 140.1 142.8 0-0480 
(ml min-') (49.9) (26.6) (24.6) (35.9) (34.0) 

* Assumes F = 1. 

Safety 

All subjects completed the study and lomefloxacin was well tolerated at all 
doses. No clinically significant changes from baseline were noted in physical 
examinations, vital signs, ECG, neurological assessments, EEG, or ophthalmo- 
logical examinations. No clinically significant changes were observed in the 
urinalysis or microscopic urine examinations. Unidentifiable crystals were not 
found in the urine from any subject at any time. 

Trial emergent signs and symptoms (TESS) were spontaneously reported 
to the investigational staff and/or recorded in subject diaries. The TESS were 
all of mild severity and none required medication. An equal number of subjects 
reported TESS following placebo and active treatments. The TESS with the 
highest incidence, 4 of 30 subjects, was headache. However, headaches did 
not occur in a dose-related pattern and were not attributed to drug treatment. 

DISCUSSION 

Lomefloxacin was well tolerated at all doses tested, and there were no drug- 
related clinically significant changes in any of the safety parameters monitored. 
The absence of crystals in the urine samples is clinically important in view 
of the crystalluria that has been seen following the administration of either 
ciprofl~xacin'~ or high doses of norfl~xacin.'~ In addition, there were no changes 
in either the physical or ophthalmological examinations, ECG, neurological 
assessments, and EEG. These safety results confirm those reported in a previous 
study.9 

The symptoms reported by subjects were mild and infrequent, in contrast 
to those reported for other quinolones. In a single dose study of enoxacin,I6 
headache was reported by 44 per cent of the subjects receiving enoxacin and 
17 per cent of subjects receiving placebo. Ten per cent of the subjects receiving 
lomefloxacin and none of those receiving placebo reported headache in this 
study. In the same study of enoxacin, 39 per cent of the subjects reported 
nausea and 28 per cent reported anorexia, while none of the subjects receiving 
lomefloxacin in this study reported gastrointestinal symptoms. 
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Plasma results revealed that lomefloxacin was rapidly absorbed at all doses, 
with peak concentration attained approximately 1 h after drug administration. 
The presence of a short distribution phase and a prolonged elimination phase 
suggest that lomefloxacin would be best described by a two compartment phar- 
macokinetic model. 

The mean urinary concentration averaged 83.3 pg ml-' following the 400 mg 
dose in the 12-24 h postdosing interval. Based on MICs of susceptible patho- 
gens,'J these data suggest that a 400mg dose administered once a day will 
be effective in treating urinary tract infections. 

While statistical analysis of most parameters indicated linearity, AUCw8 
and clearance were slightly influenced by dose. The present analysis strongly 
suggests that the increase in AUCW8 (normalized for dose) resulted from a 
moderate decrease in the renal clearance of lomefloxacin at higher doses. The 
absolute bioavailability of lomefloxacin is approximately one (unpublished 
data). Plasma and renal clearance decreased approximately 20 per cent and 
25 per cent, respectively, at higher doses. The decrease in C1, values implies 
that one of the renal clearance mechanisms for lomefloxacin (probably renal 
tubular secretion) may be capacity limited. The C1, data for lomefloxacin doses 
greater than 200 mg (i.e. C1, values approaching 140 ml min-') suggest that 
glomerular filtration may become the primary renal elimination mechanism 
for lomefloxacin at higher doses. Thus, at doses above 200 mg we would expect 
lomefloxacin kinetics to be linear and independent of dose. 

In conclusion, lomefloxacin was well tolerated in doses up to 800 mg. Lome- 
floxacin was rapidly absorbed from capsules with an elimination half-life of 
approximately 8 h, thereby providing appreciable plasma and urine concen- 
trations over 24 h. Based on this favorable pharmacokinetic profile, and an 
excellent antibacterial spectrum, lomefloxacin is a promising new quinolone 
in the anti-infective arena. 
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