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Treatment of acute bacterial conjunctivitis
with topical lomefloxacin 0.3% compared
to topical ofloxacin 0.3%
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ABSTRACT: Purpose. The main purpose of this prospective study was to compare the efficacy,
local tolerance, and safety of topical lomefloxacin 0.3% and topical ofloxacin 0.3% in the treat-
ment of acute bacterial conjunctivitis.

Patients and Methods. Forty patients with acute bacterial conjunctivitis were included in a ran-
domized, prospective, parallel-group study. Twenty patients were assigned to the lomefloxacin
group (Okacin®, CIBA Vision Ophthalmics) and 20 patients to ofloxacin (Oflox®, Allergan). Lome-
floxacin 0.3% was given 1 drop every 2 hours during waking hours on the first day then twice dai-
ly for one week. Ofloxacin 0.3% eyedrops were given four times daily. All patients underwent eye
examination and clinical findings were graded and recorded according to severity of lid hyper-
emia, lid edema, lid crusting, conjunctival edema and discharge, bulbar conjunctival hyperemia,
palpebral conjunctival hyperemia, corneal edema, and ocular discomfort. The score for each clin-
ical sign was recorded before and after treatment. The mean cumulative sum score (CSS) was
obtained by adding the scores for signs and symptoms. All conjunctival swabs were cultured and
tested for sensitivity. Patients with confirmed bacterial conjunctivitis were included.

Results. There were 10 male and 10 female patients in each group. The age range was from 1 to
78 years, and the mean age was 35 years in the lomefloxacin group. In the ofloxacin group the
age range was from 1 to 70 years, and the mean age was 26 years. There was no significant dif-
ference between the two groups in relation to age or sex. The causative organisms were Staphy-
lococcus epidermidis in 16 cases (36%), a-hemolytic Streptococci in 9 (20%), Haemophilus spp.
6 (13%), Staphylococcus aureus 5 (11%), Streptococcus pneumoniae 4 (9%), Pseudomonas aerug-
inosa 3 (7%), and other 2 (4%). The mean CSS for conjunctivitis was 12.1 before therapy in the
lomefloxacin group and 12.7 in the ofloxacin group. On the 7th day of therapy, the mean CSS
was 0.7 in the lomefloxacin group, and 1.6 for ofloxacin. All patients showed improvement, but
a total of 18 out of 20 (88%) in the lomefloxacin group showed complete resolution compared to
15 (75%) in the ofloxacin group. The difference was not statistically significant (p = 0.08). Toler-
ance was excellent in both groups, and no side effects were reported. A burning sensation was
noted by two patients, one in each group.

Conclusions. Lomefloxacin and ofloxacin were equally effective and safe in the treatment of acute
bacterial conjunctivitis. (Eur J Ophthalmol 1999; 9: 269-75)
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INTRODUCTION

Acute bacterial conjunctivitis causes mucopurulent
discharge and conjunctival hyperemia. Other clinical
signs and symptoms of less diagnostic value like chemo-
sis, foreign body sensation, and watery eyes may oc-
cur. (1) Bacterial cultures are not routinely done be-
cause of cost factors, delay in obtaining the results,
and in some patients the culture is negative (2-4). The
reasons for the high percentage of low counts or neg-
ative cultures from patients with mucopurulent dis-
charge may be related to the small number of organ-
isms obtained and the way the swab is transferred to
the laboratory and not placed on culture plates on site.

Topical treatment with a safe antibiotic is recom-
mended to inhibit the causative agent and to prevent
complications to adjacent ocular structures. The side
effects of topical medications, lack of compliance,
and potential emergence of bacterial resistance pose
a challenge to the clinician, requiring the develop-
ment of new antibiotics with a wide spectrum of ac-
tivity and low frequency of dosing to assure compli-
ance and good tolerance.

Fluoroquinolones are members of a class of antimi-
crobial drugs including ciprofloxacin, fleroxacin, lome-
floxacin, norfloxacin, ofloxacin, pefloxacin and tema-
floxacin. These are all C-7 1-piperazinyl and C-7 fluo-
ro-substituted quinolones. These drugs are modeled
on nalidixic acid but are more potent than the parent
compound. Nalidixic acid was introduced by Lesher et
al (5) as a synthetic agent against gram-negative bac-
teria. Recently, several pyridone carboxylic acid an-
tibacterial agents, derivatives of nalidixic acid, have
been developed. Fluoroquinolones, derivatives of pyri-
done carboxylic acids with a fluorine atom added to
the quinolone nucleus, provide a broad antibacterial
spectrum against gram-positive and gram-negative
bacteria (6, 7). The fluoroquinolones are thought to
act by interfering with bacterial deoxyribonucleic acid
(DNA) supercoiling through inhibition of DNA gyrase
(8, 9). There is recent evidence that beside the gy-
rase (topoisomerase V), bacterial topoisomerase Il is
also a target enzyme involved in the activity of fluo-
roquinolones (10, 11).

Lomefloxacin is a difluoroquinolone antibacterial agent
developed in Japan. It carries two fluorine atoms at-
tached to the quinolone nucleus (Fig. 1). The drug has
a remarkably wide spectrum of antibacterial activity,
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Fig. 1 - Chemical structure of ofloxacin (A) and lomefloxacin (B).

including gram-positive and gram-negative organism
(12-17). The drug has excellent ocular bioavailability
and corneal penetration (18, 19). Ooishi et al (19) re-
ported that topical application of 5 drops of lome-
floxacin 0.3% gave rise to significantly higher tissue
levelsin the rabbit cornea and aqueous than systemic
application of 20 mg/kg of lomefloxacin, in normal
and inflamed eyes. With this regimen, the tissue con-
centration in the cornea was bactericidal for many
pathogenic organisms for several hours.

Ofloxacin is a fluoroquinolone carboxylic acid,
structurally related to nalidixic acid and oxolinic acid.
The drug has been found effective for the treatment
of bacterial conjunctivitis (20).

This study compared the clinical efficacy, local tol-
erance, and safety of topical lomefloxacin 0.3% with
topical ofloxacin 0.3% eyedrops in the treatment of
acute bacterial conjunctivitis.

PATIENTS AND METHODS
Patients

A one-center, randomized, prospective, parallel-group
study was carried out. A total of 45 consecutive pa-
tients suffering from acute bacterial conjunctivitis, with
positve cultures, were entered. Forty patients com-
pleted the study and five were excluded. Patients with
conjunctivitis of non-bacterial origin or other ocular
diseases, patients on topical medications, with se-
vere uncontrolled systemic disease, or known hy-
persensitivity to quinolones were excluded. Pregnant
and lactating women were also excluded.

Topical medications

Patients with acute bacterial conjunctivitis were start-
ed at random either on topical lomefloxacin 0.3%
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(Okacin®, CIBA Vision Ophthalmics) or topical ofloxacin
0.3% (Oflox®, Allergan) eyedrops. The initial loading dose
of lomefloxacin was 1 drop every 2 hours during waking
hours on the first treatment day followed by one drop
twice daily for one week. Ofloxacin 0.3% was adminis-
tered four times daily for one week.

Examination

Each patient was subjected to a complete oph-
thalmologic examination, and a conjunctival swab
was taken for culture and sensitivity testing. Con-
sent was obtained from each patient or his/her guardian.
The study was approved by the Committee of Hu-
man Investigation of The Eye Center.

Patients were examined at presentation and on
days 2 and 7 of treatment. Clinical evaluation in-
cluded assessment of signs of conjunctivitis such
as lid edema, lid crusting and lid hyperemia which
were graded as 0 = absent, 1 = mild, 2 = moderate,
3 = severe. Discharge was graded as 0 = none, 1 =
mild, 2 = moderate, 3 = severe. Conjunctival hyperemia
(bulbar and palpebral) was graded as 0 = absent, 1
= bulbar conjunctiva pale reddish, 2 = bulbar con-
junctiva bright red, 3 = definite chemosis of bulbar
conjunctiva. Corneal edema was graded as 0 = ab-
sent, 1 = 25% involvement of the cornea, 2 = 26%
to 50% of the cornea, 3 = more than 50% of the
cornea. Ocular discomfort was graded as 0 = ab-
sent, 1 = present but not distressing, 2 = moderate
(not interfering with daily life), 3 = severe and in-
tolerable. The maximum total score of signs and symp-
toms was 24, and the minimum was zero. The out-
come was evaluated on the basis of the cumulative
sum score (CSS), as complete resolution, improve-
ment, change from baseline, worse than baseline.

A flow chart was kept for each patient including
days 0, 2 and 7. Day 14 was optional.

RESULTS

Forty-five patients entered the study; 23 received
lomefloxacin 0.83%, and 22 received ofloxacin
0.3%. Five patients were dropped either because
of negative culture or other causes such as lack of
compliance. The lomefloxacin group comprised 20
patients (10 men and 10 women) aged from 1 to 78

£2 Lomefloxacin
i-] Ofloxacin

Cumulative scoring of conjunctivitis

- r
[
Foa
EARA)
Ly
L]
Pl
A

Days of treatment

Fig. 2 - Clinical response to topical lomefloxacin and ofloxacin
in 40 patients with acute bacterial conjunctivitis.

years (mean 35 years). The ofloxacin group com-
prised 20 patients (10 men and 10 women), aged
from 1 to 70 years (mean 26 years). There was no
difference in age in the two groups.

Forty-five isolates comprising eight organisms were
obtained. Table | shows the distribution of causative
organisms in the two treatment groups. The average
CSS for conjunctivitis according to the grading sys-
tem at the time of the diagnosis (day 0) was 12.1 in
the lomefloxacin group and 12.7 in the ofloxacin group;
On day 2, it had decreased to 3.1 respectively and
5.8, and to 0.7 and 1.6 by day 7 (Tab. Il). The clinical
responses to the two drugs, with the CSS, are shown
in Figure 2. Eighteen (88%) out of 20 patients in the
lomefloxacin group had complete resolution, and 15
(75%) out of 20 patients in the ofloxacin group, but
all patients in both groups showed improvement. The
difference was not statistically significant (p = 0.08).
One patient in the lomefloxacin group and one pa-
tient in the ofloxacin group complained of a burning
sensation after instilling the drop.
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TABLE | - CAUSATIVE ORGANISMS IN 45 CASES OF BACTERIAL CONJUNCTIVITIS TREATED WITH EITHER OFLOXA-
CIN OR LOMEFLOXACIN

Organisms Ofloxacin Lomefloxacin
No. (%) No. (%) Total (%)
Staphylococcus epidermidis 3 (13) 13 (59) 16 (36)
Streptococcus viridans 4 17) 5 (23) 9 (20)
Haemophilus spp. 5 (22) 1 (4.5) 6 (13)
Staphylococcus aureus 3 (13) 2 (9) 5 11)
Pneumoniae 4 17) 0 (0) 4 9)
Pseudomonas aeruginosa 2 (9) 1 (4.5) 3 (7)
Others 2 (9) 0 (0) 2 (4)
Total 23 (100) 22 (100) 45 (100)
TABLE Il - CLINICAL RESPONSE TO TOPICAL LOMEFLOXACIN 0.3% OR OFLOXACIN 0.3%
Day 0 Day 2 Day 7
Lomefloxacin Ofloxacin Lomefloxacin Ofloxacin Lomefloxacin Ofloxacin
Lid hyperemia 0-3 0-3 0-3 0-2 0-2 0-1
(1.4) (1.3) (0.4) (0.5) (0.1) (0.15)

19/20 (95%)

18/20 (90%)

8/20 (40%)

8/20 (40%)

3/20 (15%)

3/20 (15%)

Lid edema 0-3 0-3 0-3 0-2 0-1 0-1
(1.5) (1.4) (0.3) (0.5) (0.04) (0.1)

18/20 (90%) 18/20 (90%) 5/20 (25%) 8/20 (40%) 1/20 (5%) 2/20 (10%)
Lid crusting 0-3 0-3 0-3 0-1 0 0-1
) (1.5) (0.2) (0.4) (0) (0.2)

20/20 (100%) 20/20 (100%) 3/20 (15%) 8/20 (40%) 0 3/20 (15%)
Conjunctival edema 0-3 0-3 0-3 0-2 0-1 0-2
and discharge 2) (2.2) (0.5) (1.05) (0.2) (0.4)

20/20 (100%)

20/20 (100%)

9/20 (45%)

13/20 (65%)

2/20 (10%)

5/20 (25%)

Bulbar conjunctival 0-3 0-3 0-3 0-3 0-1 0-2
hyperemia 2) (2.5) (0.8) (1.2) (0.2) (0.4)
20/20 (100%) 20/20 (100%) 14/20 (70%) 16/20 (80%) 3/20 (15%) 7/20 (35%)
Palpebral conjunctival 0-3 0-3 0-1 0-3 0-10 0-1
hyperemia 2) (2.7) (0.6) (1.05) (0.1) (0.2)
20/20 (100%) 20/20 (100%) 12/20 (60%) 16/20 (80%) 2/20 (10%) 4/20 (20%)
Corneal edema 0-3 0 0-2 0-2 0 0-2
(0.4) 0.20 (0.2) (0.1) (0) (0.1)
3/20 (15%) 0 2/20 (10%) 1/20 (10%) 0 1/20 (10%)
Ocular discomfort 0-3 0-3 0-2 0-2 0-1 0
(0.8) (0.9) (0.1) (0.1) (0.04)
8/20 (40%) 9/20 (45%) 2/20 (10%) 1/20 (10%) 1/20 (5%)
12.1 12.7 3.1 5.8 0.7 1.6
p =0.08
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DISCUSSION

The new quinolones, which comprise a number of
nalidixic acid derivatives, have aroused interest as
potent, broad-spectrum bactericidal agents (21, 22).
Their effect on host defense mechanisms has been
investigated, with conflicting findings. Ciprofloxacin
was found to enhance humoral immune responses in
the mouse (23). Other investigators reported that
ciprofloxacin did not affect in vitro antibody production
by human lymphocytes. Ciprofloxacin, perfloxacin,
and ofloxacin all inhibited the human lymphocyte pro-
liferative response to phytohemagglutinin stimula-
tion (24). This effect was subsequently not confirmed
although (25). When the quinolones’ effects on
phagocytic leukocytes were examined, perfloxacin in-
hibited polymorphonuclear (PMN) leukocyte chemo-
taxis (26) but it also enhanced the PMN leukocyte phago-
cytic capabilities (2, 27). The quinolones appear to
defense mechanisms enhance the antimicrobial ac-
tivity of the body. Lomefloxacin enhanced cell-medi-
ated immune responses even at a sub minimal inhibitory
concentration (MIC), primarily due to accumulation
within macrophages and PMN enhancing and accel-
erating their bacterial killing. As the accumulation in
such immune cells is greater with lomefloxacin than
other fluoroquinolones, this might influence its over-
all in vivo activity (28-30).

Ofloxacin has a basic quinolone structure that in-
hibits DNA gyrase. The 4-pyridone-3-carboxylic acid
moiety, which is the center of antibacterial activity,
and the fluorine atom in the 6-position, improves bind-
ing to DNA gyrase and contribute to penetration of
the cell membrane (4).

Lomefloxacinis a potent difluorinated quinolone an-
tibiotic with broad-spectrum action against gram-pos-
itive and gram-negative bacteria (31). It has fast bac-
tericidal effect at or double its MIC; Lomefloxacin fa-
cilitates the antimicrobial activity of the cellular im-
mune response already at sub-MIC levels (32, 33),
and its post-antibiotic effect further enhances its po-
tent activity (33, 34). Two major structural features of
lomefloxacin are the fluorine atoms in the 6- and 8-
postions. The second fluorine atom in 8-position pro-
vides better penetration of the cell, giving better bioavail-
ability in various tissues, with a longer biological half-
life (5).

Lomefloxacin has now been developed as a 0.3%

ophthalmic solution. Long-lasting high tear levels have
been observed with two topical instillations. Excel-
lent corneal penetration has been demonstrated with
five instillations of the eye drops in albino rabbits (19,
35), and has been confirmed in humans (36, 37). Malminie-
mi et al (4) reported that treatment with hourly load-
ing doses on day 1 followed by a twice-daily regimen
of lomefloxacin significantly relieved clinical signs and
symptoms and eradicated or reduced conjunctival bac-
teria. A short course of topical lomefloxacin was well
tolerated and effective in curing bacterial conjunc-
tivitis (4).

Acute bacterial conjunctivitis is a common clinical
problem in ophthalmology. The disease is usually self-
limiting but in certain severe cases it may lead to oc-
ular complications. Many types of conjunctival infections
can be cured by topical antimicrobial agents but the
tenacity of bacteria and the emergence of resistant
strains makes the continuous search for safe and ef-
fective antibiotics highly desirable.

In this study, we found that topical lomefloxacin and
ofloxacin were well tolerated and highly effective in a
management of bacterial conjunctivitis. Lomefloxacin
was given one drop every two hours on the first day
followed by twice daily for one week whereas ofloxacin
was given four times daily for one week. This thera-
peutic approach with lomefloxacin assures compliance
because of the twice-a-day dosage and yet assures
high ocular tissue bioavailability. The loading dose of
lomefloxacin may have rapid initial killing effects on
the causative agents. Topical lomefloxacin 0.3% eye-
drops were safe and effective in e treatment of acute
bacterial conjunctivitis, significantly reducing clinical
signs and symptoms within 48 hours. There was no sta-
tistically significant difference between lomefloxacin giv-
en every 2 hours for one day then twice daily, and top-
ical ofloxacin 0.3% given four times daily.

In this clinical trial conjunctival swabs were obtained
and placed on culture media immediately and all cas-
es had positive cultures. There was no delay in pro-
cessing the swabs, which explains the high yield of
positive cultures, corroborating the clinical findings.

The data presented demonstrate that a short
course of lomefloxacin is safe and well tolerated in-
ducing a cure patients suffering from acute bacteri-
al conjunctivitis. The high levels of lomefloxacin in
the aqueous after topical therapy (19) make this broad-
spectrum antibiotic suitable for prophylaxis before and
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after intraocular surgery such as cataract extraction
and penetrating keratoplasty. With only two groups
of 20 patients it is not surprising to see no significant
difference as the standard deviation of signs and symp-
toms usually seen in this indication may mask any su-
periority in medium-size studies, meaning the statis-
tical power may be too low. Interestingly, the CSS
were respectively about 46% and 56% smaller on days
2 and 7 in the lomefloxacin group, which seems to be
a clinically relevant difference. On day 2 the differ-
ence in CSS seems significant. This is presumably part-
ly due to the loading dose on the first day.

In conclusion, this study found that both lomefloxacin
and ofloxacin are safe, effective, and well tolerated
in the treatment of acute bacterial conjunctivitis. Al-
though the clinical response was stability better in
the lomefloxacin group, the difference was not sig-
nificant.
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