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The efficacy of moxifloxacin in patients with bacterial keratitis

Efikasnost primene moksifloksacina kod bolesnika sa bakterijskim keratitisom
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Svetlana Radevié*, Olgica Mihailjevi¢*, Mirjana Janiéijevi¢ Petrovi¢*'
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Abstract

Background/Aim. Keratitis is a sociomedical problem of
moderately developed countries. including Serbia, too. The
incidence of bacterial keratitis in the world is about 20% in
relation to all keratitis, but its frequency in Serbia is still not
known. Bearing in mind the complications in the front seg-
ment of the eye after bacterial keratitis (ulcer, neovasculari-
zation, fibrosis) and decline in visual acuity, it was necessary
to assess the efficacy of local therapy by moxifloxacin which
will shorten the healing time and reduce complications. The
aim of the study was to analyze the efficiency of shortening
the treatment of bacterial keratitis with moxifloxacin. Met-
hods. The study was designed as prospective, randomized,
double-blind study. The study included 30 patients with dia-
gnosed keratitis and locally applied antibiotic moxifloxacin,
and 60 patients in a control group, with locally applied arti-
ficial tears. All participants were subjected to complete clini-
cal ophthalmologic analysis (2015/16), for a petiod of 1-15
days after the application of therapies (healing time of cor-
neal pathology). The following was determined in all pati-
ents: degree of hyperemia, degree of epithelial defect, level
of corneal sensitivity, level of tear secretion and tear quality,
degree of conjunctival secretion, degree of neovascularisati-
on and corneal scarring, degree of visual acuity, score of su-
bjective symptomatology and correlation of ophthalmologi-
cal findings and subjective symptoms. Results. There was a
statistically significant difference in times of therapeutic
efficacy/clinical response between the study group patients
who received moxifloxacin and the control group patients
who received arteficial tears. Conclusion. Local application
of moxifloxacin had therapeutic effect (total benefit) both in
terms of the effective shortening of the healing time and al-
so the reduction of the complications of bacterial keratitis,
without unwanted effects.

Key words:
keratitis; moxifloxacin; bacterial infections; treatment
outcome.

Apstrakt

Uvod/Cilj. Keratitisi su sociomedicinski problem stednje
razvijenih zemalja u koje spada i Srbija. U odnosu na sve ke-
ratitise, ucestalost bakterijskih keratitisa u svetu je oko 20%,
a u Srbiji je jo§ nepoznate ucestalosti. Imajuéi u vidu kom-
plikacije na prednjem segmentu oka nakon bakterijskog ke-
ratitisa (ulkus, neovaskularizacija, fibroza) i pad ostrine vida,
bilo je potrebno proceniti efikasnost lokalne terapije moksi-
floksacinom, koja ¢e skratiti vreme izlecenja i redukovati
komplikacije. Cilj rada bio je analiza efikasnosti lecenja bak-
terijskih keratitisa moksifloksacinom. Metode. Studija je
osmisljena kao prospektivna, randomizovana, dvostruko
slepa klini¢ka studija. Ona je obuhvatila 30 bolesnika sa di-
jagnostikovanim keratitisom i lokalno aplikovanim antibi-
otikom moksifloksacinom i 60 ispitanika kontrolne grupe,
sa lokalno aplikovanim vestackim suzama. Ispitanici su
podvrgnuti  kompletnoj oftalmoloskoj analizi tokom
2015/16. godine u planiranom petiodu od 1. do 15. dana od
primene terapija (vteme sanacije kornealne patologije). Kod
svih ispitanika odredivan je stepen hiperemije, tezina kor-
nealnog defekta, kornealni senzitivitet, kolicina suza i kvali-
tet suznog filma, konjunktivalna sekrecija, neovaskularizacija
i oziljne formacije roznjace, funkcionalna ostrina vida, skor
subjektivne simptomatologije i korelacije oftalmoloskog
klinickog nalaza i subjektivnih simptoma. Rezultati. Ut-
vrdena je statisticki znacajna razlika u pogledu terapijske
efikasnosti/klinickog odgovora izmedu studijske grupe,
koja je primala moksifloksacin i kontrolne grupe, koja je
primala placebo. Zaklju€ak. Lokalna primena moksiflok-
sacina je ostvarila terapijsku efektivnost (ukupan terapijski
benefit), kako u domenu efikasnog skracenja vremena izle-
cenja, tako i u redukciji komplikacija keratitisa, bez nezel-
jenih dejstava.

Kljucne redi:
keratitis; moksifloksacin; infekcija, bakterijska; leCenje,
ishod.
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Introduction

Keratitis is an acute or chronic inflammation of the cor-
nea which is medically significant, clinically clearly rated as
sufficiently specific and important in diagnosis and therapy.
The incidence of bacterial keratitis in the world is about 20%
in relation to all keratitis '. Bacterial keratitis, after the herpe-
tic keratitis transactions, is most common in the developed
world [30,000 cases per year in the USA (8 : 100,000)] *°.
Frequency of incidence in Serbia is still unknown.

The clinical picture of bacterial keratitis is characterized
by relatively non-specific symptoms '.

Bacterial keratitis is characterized by generally good cli-
nical prognosis and often is monocular *. With regard to inner-
vation the cornea is one of the most sensitive tissues, innerva-
ted by the sensitive nerves. Epithelization of cornea defect
shows not only control “eye score”, but also neurotrophic re-
habilitation in patients with bacterial keratitis/ulcer *°.

Moxifloxacin is an antibiotic belonging to the 4th gene-
ration of fluoroquinolones and an antibacterial agent in the
local treatment of bacterial keratitis and/or conjunctivitis. It
covers a spectrum of gram positive, gram negative, anaerobic
and atypical microorganisms inhibiting topoisomerase II -
DNA gyrase and topoisomerase-IV. Both enzymes are
necessary for DNA replication, repair and recombination of
bacterial microorganisms °.

Moxifloxacin has excellent penetration through the cor-
nea and conjunctiva, destroys pathogens quickly and
efficiently, and it is characterized by low level of develop-
ment of potential adverse effects as well as by low level of
resistance. It is well tolerated clinically when applied locally
and its effect is parallel to “ocular discomfort”, caused by
application of artificial tears, or placebo *°.

The aim of this study was to investigate whether the lo-
cal application of moxifloxacin in patients with bacterial ke-
ratitis can effectively accelerate corneal epithelialization, or
soft cure with a reduction of complications, in comparison
with local placebo treatment (artificial tears).

Methods

The study was designed as a prospective, randomized,
double-blind, clinical study. The study involved patients with
acute bacterial keratitis diagnosed according to clinical pro-
tocols in the period 2015/16, and treated at the Clinic of
Ophthalmology in the Clinical Center “Kragujevac”, Kragu-
jevac, Serbia. The study group included 30 hospitalized pati-
ents, aged 7-70 years (average age 44.2 + 15.8 years). The
control group included twice as many respondents, 60 of
them (average age 40.8 + 13.6 years) with bacterial keratitis,
treated with topical application of artificial tears
(hydroxypropyl methylcellulose). Out of the total number of
respondents in the study group, there were 17 (56.7%) fema-
les and 13 (43.3%) males. In the control group there were 29
(48.3%) females and 31 (51.7%) males. The respondents
were subjected to a study of control/analysis with a daily
control pattern from 1 to 15 days (the visit/rounds on 8—10 h)
after application of the local therapies. Epithelialization de-

fect of cornea showed neuro-quality of sensation to touch-
pain, a threshold of tactile sensitivity and dynamics of the
recovery of corneal innervation (estenziometar by Cochet-
Bonnet). Length was gradually decreased until the first reac-
tions of patients, avoided spontaneous blinking and/or
subjectivity. Sensitivity decreases from the center to the up-
per-temporal, nasal and lower regions (a phenomenon of "fa-
ilure sensitivity" and the existence of bilateral asymmetry,
depending on pathological changes and/or approximation of
pathological values) 10,

We analyzed the intensity of fluoresccin (F1)-staining de-
fects of the cornea (epithelium/stroma, larger lesions, equal or
smaller than 2 mm, of the slit-lamp (evolution of keratitis in ul-
cer) with standardized gradation: F1 +++, F1 ++, F1+, F1— 119,

Schirmer’s test-1 (without local anesthesia), was used
for estimating amount of tears (,,soaked paper” less, normal
10 mm/5 min, or more), and break-up time of tear film [tear
break-up time (TBUT)] test, which determined the required
quality of tear film (destabilization/stabilization of film), and
appearance of the first cracks in tear film (time: less,
normally for 10 sec, or more) ** 2.

The presence/absence and occurrence/evolution of the
eye-hyperemia (conjunctival, ciliary, mixed), presen-
ce/absence of macro-characteristics and degree of conjuncti-
val secretion, the presence/absence and type of pannus (su-
perficial, deep, mixed), presence/absence, type and degree of
scar-formation (nubecula, macula, leucom) were analyzed on
the slit-lamp > >°. We analyzed the visual acuity (Snellen
optotype) from causal minus (fall), through the nor-
mal/unchanged, until normal/enhanced (increased) functional
visual acuity (with and/or without correction).

Analyses of subjective symptoms with elimination of
pain/burning, foreign body sensation and reduction of epip-
hora, blepharospasm and photophobia (trias irritative
symptoms), i.e. discomfort (answers to questions from the
authentic questionnaires with the score-system: O - no, 1 -
discreetly, 2 - expressed, 3 - intense) were done ****.

On the basis of composite to monocular clinical fin-
dings/analysis in controls by day, bacterial keratitis was ca-
tegorized as cured or uncured (dihotona binary variable), and
the final outcome was assessed 15 days after the beginning
of the local therapy with moxifloxacin or artifical tears, as
healed or not healed (progressive phase of active lesions, re-
gression and healing). All parameters were analyzed before
starting drug application, or artificial tears as well as 3, 6, 9,
12 and 15 days from the beginning of treatments.

To calculate the sample size, the software package G-
Power 3.1.7. was used - studies on power (1-f) = 0.8, o =
0.05 for the Student’s t-test. For statistical analysis authors
used SPSS (Statistical Package Social Sciences) program
18.0 for Windows. The differences of parameters through the
study period of 15 days were analyzed by the Friedman’s
test, and the differences between the study and control group
of patients were analized by the Mann Whitney test. The cor-
relation between some variables were tested by bivariate cor-
relation test, Pearson’s and Spearman’s coefficients.

Procedure of the study was conducted in accordance
with the ethical standards of Committee for Experiments on
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Humans (Helsinki Declaration) and with consent of the com-
petent Ethic Committee in the Clinical Center ,,Kragujevac®.

Results

The study analyzed the degree of hyperemia determined
as mild, moderate or severe hyperemia. Before the therapy in
the study group 7 (23.3%) patients had mild hyperemia, 11
(36.7%) patients had moderate and 12 (40%) patients had se-
vere hyperemia. In the control group, 15 (25%) patients had
mild, 18 (30%) patients had moderate and 27 (45%) patients
had severe hyperemia. There was a statistically significant
reduction in the degree of hyperemia in the group of patients
treated with the antibiotic during the observation period of
15 days (p < 0.001). In contrast, it was shown that there was
a statistically significant increase in the degree of hyperemia
in the control group (p < 0.001).

Using mutual comparison of the values of hyperemia in
the study and control group a significant progressive decrea-
se in the degree of hyperemia in the study group, and an inc-
rease in hyperemia in the control group starting from the 6th
day (p <0.001) were found (Table 1).

The study also analyzed the degree of damage of the
cornea, determined as mild (< 2 mm), moderate (2 mm) and
severe defects (> 2 mm). In the study group, 8 (26.7%) pati-
ents had mild degree of corneal damage, 7 (23.3%) patients
had moderate and 15 (50%) patients had high degree of da-
mage of the cornea. In the control group, 17 (28.3%) patients
had mild degree of corneal damage, 17 (28.3%) patients had
moderate and 26 (43.3%) patients had high degree of corneal
damage. There was a statistically significant reduction in the
degree of the cornea damage in the study group (p < 0.001).
In contrast, it was shown that there is a statistically signifi-
cant increase in the degree of corneal damage in the control
group of patients (p < 0.001). Using mutual comparison of
the corneal defect degree in the study group and control gro-
up it was found that 3 days after the treatment, there was
statistically significant difference in the severity of defects
between these two groups of patients starting from the 6th
day (p <0.001) (Table 1).

The degree of sensitivity preservation was represented
as anesthesia, hypoesthesia and maintained sensitivity. Befo-
re the treatment in the study group, 2 (6.7%) patients had
anesthesia, 3 (10%) patients had hypoesthesia, and 15
(83.3%) patients had maintained sensitivity. In the control
group of patients, 2 (3.3%) patients had anesthesia, 5 (8.3%)
patients had hypoesthesia, and 53 (88.4%) patients had main-
tained sensitivity. By processing the obtained data, there was
found a statistically significant increase in the degree of
sensitivity preservation in the study group of patients (p <
0.001). In contrast, statistically significant reduction was
shown in the degree of preservation of sensitivity in the con-
trol group (p < 0.001). Fall of corneal sensitivity had a pro-
gressive character.

Using mutual comparison of the value of sensitivity
preservation in the study and control group the significant
differences was found throughout all study period (p <
0.001) (Table 1).

The degree of tear secretion was analyzed by Schirmer-
test, and the results displayed as reduced amount of tears, a
normal amount of tears and increased amount of tears. Befo-
re the use of the antibiotic in the study group, 3 (10%) pati-
ents had a reduced amount of tears, 9 (30%) patients had
normal and 18 (60%) patients had increased amount of tears.
In the control group, 3 (5%) patients had reduced amount of
tears, 26 (43.3%) patients had normal and 31 (51.7%) pati-
ents had increased amount of tears. Processing the obtained
data, there was statistically significant reduction in the amo-
unt of tears in the study group (p < 0.001). In contrast, it was
shown that there was a statistically significant increase in the
secretion of tears in the control group (p < 0.001). Using mu-
tual comparison of the value of the quantity of tears it was
found a statistically significant difference in the secretion of
tears between the two groups (p = 0.009) (Table 1).

The quality of the tear film (TBUT test) was analyzed
and classified as bad quality, poor quality and good quality.
Before the use of the antibiotic in the study group, 8 (26.7%)
patients had bad quality, 20 (66.7%) patients had poor
quality and 2 (6.6%) patients had good quality of the tear
film. In the control group of patients prior to the treatment,
16 (26.7%) patients had bad quality, 35 (58.3%) patients had
poor quality and 9 (15%) patients had good quality of the te-
ar film. By processing the data obtained it was found a
statistically significant improvement in the quality of tear
film in the study group (p < 0.001). It was shown a
statistically significant reduction in the quality of the tear
film in the control group (p < 0.001). Using mutual compari-
son of the quality of the tear film between the two groups of
patients statistically significant difference was found starting
from the 3rd day of the treatment (p = 0.033) (Table 1).

The degree of conjunctival secretion was determined as
poor, moderate and abundant secretion. Before the use of the
antibiotic in the study group, 2 (6.7%) patients had no co-
njunctival secretion, 8 (26.7%) patients had scant secretion,
15 (50%) patients had moderate and 5 (16,6%) patients
abundant secretion. In the control group, 5 (8.3%) patients
had no secretion, 19 (31.6%) patients had meager secretion,
10 (16.7%) patients had moderate and 26 (43.4 %) patients
had abundant secretion. By processing the data obtained a
statistically significant reduction in the degree of conjuncti-
val secretion was found in the group of patients treated with
the antibiotic (p < 0.001). In contrast, a statistically signifi-
cant increase in the degree of conjunctival secretion was
shown in patients treated with artificial tears (p < 0.001).
Mutual comparison of the value of conjunctival secretion
showed the significant differences in the severity of conjunc-
tival secretion between the two groups of patients starting
from the 3rd day of the treatment (p = 0.012) (Table 1).

The study analyzed the presence or absence, and the
degree of corneal neovascularization (determined as surface,
deep and mixed). Before the use of antibiotics in the study
group, 10 (33.3%), patients were without elements of neova-
scularization, 14 (46.7%) patients had surface, 4 (13.3%) pa-
tients had deep and 2 (6.7%) patients had mixed corneal ne-
ovascularization. In the control group, 22 (36.7%) patients
had no neovascularization, 30 (50%) patients had superficial,
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Table 1

Changes of the analyzed parameters (clinical and prognostic factors) in the study group of subjects
during the period of 15 days

Days
Parameter 1 3 3 9 2 15
Hyperemia, degree
study group 2.01+0.63 1.88 £0.63 1.38 £0.50 0.72 +0.49 0.45+0.42 0.32+0.53
control group 1.95+0.88 1.93 £0.67 1.80 £ 0.66 221+0.77 241+0.55 2.66+0.61
Corneal defect, degree
study group 2.05+0.82 1.94 +0.78 1.44 +£0.52 0.56 +0.47 0.28 £0.55 0.17 £0.44
control group 1.97 £0.83 1.98 +0.63 1.98 £0.63 2.30+0.71 2.44 £ 0.66 2.29 +£0.79
Preservation of corneal
sensitivity, degree
study group 2.96+0.3 2.94+0.10 2.98+0.15 2.90+0.25 2.74 +£0.44 3.02+0.19
control group 2.99 +0.40 2.5+0.57 2.42+0.58 2.39+0.61 2.32+£0.54 2.1+0.60
Tears secretion
(Schirmer test), mm
study group 245+0.64 2.10+0.34 1.89+0.19 1.80+£0.43 1.78 £0.30 1.72£0.27
control group 242 +0.51 2.30+0.39 2.40+0.58 2.61 £0.56 2.68 £0.57 2.78£0.44
Quality of tear film
(tBUT test), sec
study group 1.78+0.45 2.18+0,39 2.37+0.62 2.70£0. 41 2.85+0.33 2.98 +0.31
control group 1.80 +£0.59 1.76 £0.47 1.43 £0.51 1.38£0.55 1.24£0.49 1.19+£ 041
Conjuctival secretion,
degree
study group 2.10+0.42 1.72+0.77 1.25+0.68 0.90 +0.54 0.43 £0.56 0.31+0.32
control group 1.99+0.44 2.35+0.53 2.42+0.61 2.54+0.48 2.68+0.71 2.75+£0.37
Neovascularisation of
cornea, degree
study group 0.77+£0.67  0.50+0.63 0.36 £0.55 0.24 £0.49 0.15+0.5 0.1 +048
control group 0.81+0.62  0.99 +0.69 1.21 £0.88 1.68 +0.56 2.02 £0.33 2.18£0.74
Scar complications of
cornea, degree
study group 0.64+£0.68  0.60+0.51 0.39 +0.47 0.28 +0.53 0.20+£0.52 0.13+0.33
control group 0.62+0.52 0.79+0.76 1.20 +0.53 1.64 +0.66 2.10+£0.82 2.19 £ 0.89
Functional visual
activity, degree
study group 1.35+041 1.75£0.59 2.08 £ 0.66 2.28 +£0.36 2.73£0.47 2.94 £ 0.46
control group 1.56 £ 0.55 1.52 +0.41 1.24 +0.48 1.20 +0.48 1.17 £ 0.34 1.10+0.37

tBUT — tear breakup time.

5 (8.3%) patients had deep and 3 (5%) patients had mixed
neovascularization. After processing the obtained data it was
found that there was a statistically significant reduction in
the degree of neovascularization in the group of patients trea-
ted with the antibiotic (p < 0.001). In contrast, it was shown
a statistically significant increase in the degree of neovascu-
larization in patients treated with artificial tears (p < 0.001).
Using mutual comparison of the corneal neovascularization
values in the study and the control group, significant diffe-
rences were found in the severity of these complications
between the two groups of patients starting from the 3rd day
of the treatment (p = 0.025) (Table 1).

The study analyzed the presence or absence (0) scar
formations and change (determined as nubecula, macula and
leucom). Before the use of the antibiotic in the study group,
15 (50%) of patients had no scars change, 11 (36.7%) pati-
ents had nubecula, 3 (10%) patients had macula, and 1
(3.3%) patient had leucom. In the control group, 35 (58.3%)
patients were without scars change, 19 (31.6%) patients had
nubecula, 3 (5%) patients had macula and 3 (5.1%) patients
had leucom. By processing the obtained data a statistically

significant severity reduction in scars changes was found in
the group of patients treated with the antibiotic (p < 0.001).
In contrast, a statistically significant increase in severity of
scar changes was shown in the control group (p < 0.001).
Using mutual comparison of scars weight changes severity in
the study and control group, a significant difference between
them was found in prevalence of scar changes starting from
the 3rd day of the study period (p = 0.029) (Table 1).

We studied the functional visual acuity (determined as
poor/reduced from 0.01-0.1, less 0.2—0.5 and good/improved
0.6-1.0). Before the use of the antibiotic in the study group,
23 (76.7%) patients had poor visual acuity, 6 (20%) patients
had lower and 1 (3.3%) patient had good visual acuity. In the
control group of patients, 31 (51.7%) patients had poor visu-
al acuity, 24 (40%) patients had lower and 5 (8.3%) patients
had good visual acuity. By processing the obtained data there
was a statistically significant improvement found in visual
acuity in patients treated with the antibiotic (p < 0.001). The-
re was a statistically significant decrease in functional visual
acuity found in patients treated with artificial tears (p <
0.001). Using mutual comparison of visual acuity in the

Janidijevi¢ MK, et al. Vojnosanit Pregl 2018; 75(2): 206-212.



Page 210

VOJNOSANITETSKI PREGLED

Vol. 75, No 2

study group and the control group, a statistically significant
difference was found in the functional visual acuity between
the two groups of patients (p < 0.001) (Table 1).

The study analyzed the subjective symptomatology tes-
ting the presence of the pain/tingling feeling (0-absent/none,
1-discreet, 2-expressed, 3-intensive), the presence of foreign
body feeling (0-absent/none, 1-discreet, 2-expressed, 3-
intensive) and the presence of irritative trias (blepharospasm,
epiphora, photophobia: 0-absent/none, 1-discreet, 2-
expressed, 3-intensive). The results were then interpreted in
relation to the score of subjective symptoms (0-9). Scores
were analyzed before and after the therapy. Statistically sig-
nificant reduction in the severity of subjective symptoms was
found 15 days after the antibiotic treatment (p < 0.001). The
average value score before administration of the antibiotics
was 7.7 = 0.73 and after the therapy 1.66 + 0.82. In contrast,
in the control group there was no statistically significant
changes in subjective symptoms after application of artificial
tears (7.52 = 1.07 vs. 7.37 £ 0.59) (p = 0.357). Using mutual
comparison of the scores in the study and control group, sig-
nificant differences in the severity of subjective symptoms
were found (p < 0.001) (Figure 1).

bjective symptoms score differences before and after the tre-
atment and the degree of hyperemia (r = 0.155, p = 0.180),
the degree of corneal defect (r = 0.181, p = 0.243), and the
severity of conjunctival secretion (r = 0.490, p = 0.069).

Discussion

Modern clinical studies confirm that the 4th generation
of fluoroquinolones have advantage over the previous gene-
rations against gram positive bacteria *. For example,
moxifloxacin compared with non-fluoroquinolones antibio-
tics “kills” faster Staphylococcus aureus, Streptococcus pne-
umoniae and Haemophilus influenzae *°.

The leading multicenter studies use moxifloxacin as fast
and effective treatment of bacterial keratitis/ulcer, as we used
in our study *' .

Many studies suggest different procedures available for
purchase, the regime of antibiotic applications and different
concentrations of pharmacological preparations for remedia-
%40 Respecting the
principles of good clinical practice in the treatment of bacte-

tion of bacterial inflammation - keratitis

rial keratoconjunctivitis, there is a need to find new and/or
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Fig. 1 — Subjective eye-symptoms (score) in the study and control group before and after therapy.
(Study group — treated with local application of moxifloxacin; Control group — treated with arteficial tears).

We also analyzed the relation between the objective
ophthalmologic findings and subjective symptoms. There
was a statistically significant correlation between differences
of the subjective symptoms score before and after the treat-
ment and the degree of corneal sensitivity (r = 0.365, p =
0.038), the level of secretion of tears (r = 0.510, p = 0.042),
the quality of the tear film (r = 0.587, p = 0.037), the degree
of neovascularization (r = 0.916, p = 0.009), the level of
scars complications (r = 0.688, p = 0.033), the degree of pre-
servation of functional visual acuity (r = 0.748, p = 0.025).
There was no statistically significant correlation between su-

alternative therapies which should bring overall benefits than
current therapeutic options could do, including part-time as
local steroid and/or combination of treatments ** *. In our
study we did not have any needs to use a cortisteroid for the
treatment. It is encouraging to note that the early effects achie-
ved with moxifloxacin “in vitro/in vivo” are therapeutic soluti-
on which shortens the time for healing treatment of bacterial
keratitis, keratoconjunctivitis, and corneal ulcers 3639 Clinical
studies now suggest different methods of application of
moxifloxacin (e.g. subconjunctival injections) in patients with
severe clinical forms of bacterial keratitis/ulcer *°, which was
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not indicated for any of our patients. On the other hand, a cer-
tain pharmacological effects of fluoroquinolones on nervous
tissue which belongs to moxifloxacin, could compromise the
expected benefit in the treatment of the corneal inflammation.
Recently it has been discovered that moxifloxacin inhibits fib-
roblast to myofibroblast differentiation, i.e. produces anti-
fibrotic effect improving corneal wound healing *'.
Fluoroquinolones have an improved bactericidal effect
against gram positive microorganisms, and reduced risk of
phototoxicity and adverse events in relation to the previous
quinolone generations “**. Moxifloxacin resistance deve-

lops slowly . Its adverse reactions were generally mild, at
rate similar to placebo (artificial tears) (transient ocular dis-
comfort — mild discomfort of 2.9%) *>*+*°,

Conclusion

Moxifloxacin had significant therapeutic effect (total
benefit) both in terms of the effective shortening time of hea-
ling (epithelization corneal defects real fast) and reduction of
complications of bacterial keratitis, without unwanted ef-
fects.
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