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Abstract
Introduction: The presence of a corneal ulcer stresses the ophthalmologist as it can
be vision threatening. It may very often be difficult to treat as the antibiotics used in
current practice often seem inefficient. The aim of the current study is to present the
sensitivity and resistance of the commonly used topical antibiotics in patients with
corneal ulcers.

Volume 5 Issue 3 - 2016

Results: In total 82 smears were taken. 64,15% of the smears had positive cultures
for bacteria (75% in the CL group and 53.6% in the CU group). In the CU group Gram+
(G+) bacteria were isolated more frequently whereas in the CL group this was true
for Gram-(G-) bacteria. G-bacteria (besides pseudomonas) were notably resistant to
amino glycosides and quinolones whereas Gram+ bacteria showed great sensitivity
in most antibiotics.
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Materials and Methods: Smears from patients with suspected non sterile corneal
ulcers (CU) and corneal ulcers, the contact lenses and their disinfection solutions in
infected individuals (CL) were taken. Identification of the cultured microorganisms
and an antibiogram, were performed automatically (MICROSCAN AUTO SCAN (DADE
BEHRING) and ΑΡΙ system).

Conclusion: ‘Blind’ use of amino glycosides or other antibiotics for CU treatment needs
to be re-evaluated. Choice for the adequate treatment should always be proposed
based on the antibiogram and for this close co-operation of ophthalmologists with the
microbiology laboratory is needed. Also, CL users need to be instructed for the correct
use and disinfection of their CLs.
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Introduction
Corneal ulcer is a serious vision threatening inflammation that
may even lead to the loss of an eye. It can be caused by several
bacteria agglutinating to the corneal epithelium that has lost its
integrity after trauma. Very few bacteria (listeria, haemophilus,
neisseria, gonorrhea and corynebacterium diphtheriae) may in
grow the intact corneal epithelium and cause an infective ulcer
[1-5]. Inappropriate contact lens use is often incriminated, as
62,7% of the young corneal ulcer patients are contact lens users.
Other factors that may favor the creation of an ulcer include: older
age [2,4,6], generally pathologic ophthalmic surface [1,2,4,6-10],
chronic steroid use (28,6%) [4,9], systemic disease (36.4%) [4,810], chronic blepharitis (20,8%) [9], previous ophthalmic surgery
(33,8%) [1,2,4,6,8,9] and herpetic keratitis (28,85%) [2,4,9].
Prognosis is worse in older patients, in diabetic patients and in
Gram- bacterial infection. Adverse prognostic factors includes:
presence of medium and large sized ulcers, hypopyon, a negative
culture a dramatic loss of the visual acuity [2].
The initial therapy usually requires broad spectrum antibiotics
but their reckless use in everyday practice has lead either to
treatment failure or to the development of resistant bacteria that
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make ophthalmic infection quite challenging to treat [11,12]. The
correct treatment of an infectious corneal ulcer requires topical
antibiotics based on the culture result. Several authors describe
the bacteria isolated and their resistance to the antibiotics used
[1,2,4,6-12]. The bacteria responsible for corneal ulcers may vary
according to the patient’s origin, climate, and regional conditions
[9,13]. Bacterial resistance on the other hand depends on the
antibiotics applied and their rational use [9,13]. For this reason
a corneal ulcer culture and antibiogram for the isolated bacteria
seem indispensable. The aim of the current study is to investigate,
in the urban Greek population of Attica, the bacterial strains
isolated in cultures taken from corneal ulcers, contact lenses and
disinfecting solutions and to evaluate the resistance or sensitivity
in vivo as seen in the antibiograms.

Materials and Methods

This is a retrospective study investigating and analyzing the
results of corneal ulcer cultures in smears taken from corneal
ulcers as well as, contact lenses and the disinfection solution in
individuals infected that were contact lens users. All data were
collected from the microbiology laboratory registry of the Patission
Hospital during a period of 30 months. The research followed the
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tenets of the Declaration of Helsinki. A corneal ulcer culture was
performed to every patient coming to the Emercencies Room of
the Outpatient Ophthalmology Department presenting a possible
infectious corneal ulcer of any etiology but also with ulcers under
treatment but no epithelialization. When the patient was wearing
contact lenses the lenses were sent for culture together with the
disinfecting solution used.

The culture was taken during the patient’s first visit, on the slit
lamp using a swab from the center and the borders of the ulcer
(in large ulcers) or the whole surface of the ulcer in small lesions.
The swab was manipulated in a circular spiral way avoiding the
lids and the eyelashes without the use of anesthetic and despite
the pain caused that was well tolerated by all patients following
that, the swab was immersed into the cultivation medium and
transported to the microbiology laboratory. Inoculation of
the samples was made in a blood agar, MacConkey, Chocolate,
Chapman and Sabouraud media. Identification and susceptibility
testing were done with the automated system MICROSCAN AUTO
SCAN (DADE BEHRING) and when necessary ΑΡΙ system was used
for the identification and disk diffusion method of antibiotics in
agar for the antibiogram. The mean time between the collection
and the culture was 15 minutes whereas the mean time between
the culture and the antibiogram was 2 days.
A combined treatment of Quinolones drops and Ceftazidime
and Amikacin mixed solution in drops were administered while
waiting for the antibiogram results. If the patient was already in
a well responding treatment, this was not changed even if the
antibiogram showed resistance for the specific regimen. When
fungi were suspected Fluconazole drops and Itraconazole per OS
were also given. The data collected, included the number and type
of bacteria developed in the collected specimens as well as their
sensitivity in the antibiotics indicated by the antibiogram.

Results

A total of 82 smears were examined during a period of 30
months. 42 of the smears were collected directly from the surface

of corneal ulcers whereas the remaining 40 samples were from
the contact lenses and their disinfection solutions (in some
individual’s one smear per eye). The majority of the samples were
taken from females (47 women and 26 men). Fifty two (64.15%)
cultures were positive for bacteria (53.6% (22) in CU and 75%
(30) in CL). A single bacteria was isolated in 27 of the 52 (51.9%)
positive cultures and in the remaining 25 (48%) 2-4 bacteria
were found. More specifically in the CL group a single bacteria
was found in 14(46.6%) and multiple bacteria in 16 (53.3%)
samples whereas in the CU group a single bacteria was isolated in
13 (59%) cultures and multiple bacteria in 9 (41%).

Bacteria Isolated

Contact lenses: Table 1 indicates the bacteria isolated in this
group as well as the number of the strains for each bacteria.

Corneal ulcers: Table 2 indicates the more commonly isolated
bacteria for this group and the number of their strains.

Sensitivity of the Isolated Bacteria to Antibiotics

Gram– P Aeruginosa that was more commonly isolated was
sensitive in Ciprofloxacin (100%), Levofloxacin (100%),
Chloramphenicol (100%), Ceftazidime (100%), Piperacillin
(100%), Amikacin (80%), Tobramycin (80%), Gentamicin (70%,)
Αztreonam (70%), Ceftriaxone (10%). The remaining aerobic
strains, besides pseudomonas were notably resistant to amino
glycosides and quinolones (Table 3). Sensitivity of the remaining
Enterobacter and the isolated strains of Serratia marcescens are
presented in Table 4.

Gram+ The most commonly strain was CNS (coagulase negative
staphylococci) that was sensitive to Vancomycine (100%),
Ciprofloxacin (92%), Chloramphenicol (92%), Clindamycin (92%),
Tetracycline (84%), Gentamycin (80%), Fucidic Acid (69%),
Oxacillin (61%), Cefotaxime (61%), Cefepime (61%), Cefuroxime
(61%), Meropemen (61%), Imipenem (61%), Penicillin (38%).
Fungi were isolated in 8 cultures that were already positive for
other bacteria (8 positive, 6 cultures in CL).

Table 1: The number of isolated bacteria in the CL group and their corresponding strains. We may see a predominance of Gram- bacteria.
Isolated Bacteria in CL.

Isolated Bacteria
Aerobic G(P Aeruginosa)
Enterobacter G(Serratia marcescens)
G+ Cocci
(Streptococcus SPP
Staphylococcus CNS
Enterococcus faecalis)
G+ bacteria
(Corynobacterium spp
Bacillus spp
Μoraxella species
Acinetobacter Lwoffii
Neisseria spp
Fungi*
*Present in multi microbial cultures.

2/5

Strain No
18 (10)
17 (7)
6
(4)
(1)
(1)
2
(1)
(1)
1
1
1
6
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Table 2: The isolated bacteria in the CU group showing a predominance of the CNS.

Isolated Bacteria on CU.

Isolated Bacteria

Number of Strains

CNS

13

Micrococcus

2

Corynοbacterium

3

Bacillus

1

Candida

2

Streptococcus
Staphylococcus aureus
P Aeruginosa
Serratia Marcescens

8
2
2
1

Table 3: The majority of the Gram- bacteria show resistancy to the commonly used antibiotics.

Aerobic Gram- Bacteria Resistance (exc P Aeruginosa).

Antibiotic

Serratia Marcescens

Remaining Enterobacters

Αmikacin

100%

100%

Ceftazidime

100%

100%

Levofloxacin
Tetracycline
Cefuroxime
Ampicillin

100%
57%
14%
14%

100%
88%
53%
35%

Ciprofloxacin

100%

100%

Tobramycin

100%

100%

Cefoxitin

42%

53%

Cephalothin
Gentamycin

Amoxicillin-Clav
Cefazolin

Cefotaxime

Chloramphenicol
Aztreonam

28%
86%
14%
28%
86%

100%
86%

63%
94%
41%
63%
63%

100%
63%

Table 4: Serratia marcescens and the remaining enterobacter show a great sensitivity to Amikacin, Levofloxacin and Caftazidime.
Sensitivity of Serratia Marcescens and the Remaining Enterobacter.

Antibiotic

Serratia Marcescens

Remaining Enterobacters

Αmikacin

100%

100%

Ceftazidime

100%

100%

Levofloxacin
Tetracycline
Cefuroxime
Ampicillin

Ciprofloxacin
Cephalothin

100%
57%
14%
14%

100%
28%

100%
88%
53%
35%

100%
63%
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Tobramycin

100%

100%

Cefoxitin

42%

53%

Gentamycin
Amoxicillin-Clav
Cefazolin

Cefotaxime

Chloramphenicol

Discussion

Aztreonam

86%
14%
28%
86%

100%
86%

The effective treatment of infectious corneal ulcers is based
primarily on the identification of the responsible agent followed
by the correct choice of the antibiotic based on an antibiogram,
its appropriate dosage and frequency of administration. The main
questions that arise directly after the diagnosis of a corneal ulcer
are the nature of the responsible bacteria and the appropriate
treatment to be administered. According to guidelines, for a
corneal ulcer culture, the diameter of the lesion needs to be > 2
mm to have a positive culture in 52.5%-73% [1,5-7,11-15]. In our
study contrariwise to previous studies, cultures were taken in
every patient presented to the emergencies with a corneal ulcer,
regardless of the size of the lesion or whether the patient was
already under treatment or not and this is the only limitation of
our study. This may be the reason of our report reaching 64.15%
of positive cultures.

The patient was placed under treatment while waiting for the
culture results, taken into account the possible causes, the location
and the characteristics of the lesion. Unfortunately the frequent
irrational use of topical and systemic antibiotics has lead to
microorganism’s resistant to the more frequently used antibiotics
such as Quinolones and Amino glycosides [9,16-18]. The fact that
newer antibiotics as Quinolones became resistant, confirms that
topical instillation may lead to resistancy. This makes treatment
even more challenging, and leads pharmaceutical companies to
the discovery of newer and more aggressive antibiotics [11,12,19].
The antibiograms of the current study confirm that bacterial
sensitivity is really limited to the frequently used antibiotics. In
corneal ulcers the most common Gram+ bacterium found was CNS
that remained sensitive to Vancomycin, a hospital administered
medication [1,12,18]. Its sensitivity to other antibiotics was more
limited.

Amino glycoside resistancy is most puzzling since it was the
treatment of choice in everyday clinical practice. Previous studies
regarding Quinolones and Amino glycosides show diversity.
Afshari et al. [11] report increased resistance in Quinolones
but not in Gentamycin while in the paper of Azevedo Gayoso
et al. [19] there is a clear decrease of in vitro sensitivity in
Methicilline, Tobramycin and Gentamycin whereas it remains
stable in Ofloxacine and Ciprofloxacin. In contact lens users P
aeruginosa was the most frequently isolated Gram negative strain.
It is generally regarded as a problematic strain since it is highly
resistant toward various antimicrobial agents. In our study it
found sensitive to Quinolones, Ceftazidime and less in the Amino
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94%
41%
63%
63%

100%
63%

glycosides. Those results differ from those presented by MahSadora et al. [3] that report an in vivo resistance of Quinolones
despite the in vitro sensitivity. Possible diversity between in
vitro and in vivo sensitivity of bacteria must be kept in mind
when dealing with corneal ulcer management [15]. Discrepancy
between studies concerning antibiotic sensitivity could be due to
regional differences and more specifically to geographic location,
climate and clinical practice use [16-18].

Serratia presented sensitivity to Quinolones and Amikacin
[15,20]. For the remaining Gram- bacteria quinolones and
Ceftazidime were sensitive while Gentamicin was very resistant.
Fortunately, Chloramphenicol revealed to be sensitive for P
aeruginosa and Serratia [21-22]. Other bacteria, such as A
Xyloxosidans found only in CL multi microbial cultures and
not in CU cultures, were very resistant to classic antibiotics.
This bacterium was responsible for opportunistic infection in
immunocompromised patients using for a long time cortisone
drops [1]. Its isolation in the CL disinfection solution is very
important since it indicates that A Xyloxosidans eventually cause
an ulcer in healthy individuals. Also, the fact that it is resistant to
a great number of antibiotics makes treatment more challenging.
These findings along with the isolation of fungi to the disinfection
solution indicate bad sanitary conditions of the CL users and the
need for serious prevention measures.

A very interesting finding was the multi bacterial cultures
representing 53% of the CL cultures and 41% of the CU cultures.
These results are surprisingly very elevated compared to those
in previous studies that reported values varying between 1321% [1,9,11,13,14,15,20]. Climatic differences and bad CL
maintenance could be responsible for this important variation.
Although the technological improvements regarding CL materials
and disinfection solutions have been really important lately,
ulcerative keratitis remains the major concern of CL users since
this is the predisposing factor for the development of a corneal
ulcer in young and middle aged individuals in the developed
countries as the users increase daily worldwide. (26000000 users
in1997  125000000 in 2007) [2,4]. The current study confirms
that Gentamycin and Tobramycin, vastly used in clinical practice
by the ophthalmologist and other health professionals, are not
sufficiently sensitive and should be used with caution. Quinolones
and 3rd generation Cephalosporins are very effective for most
of the Gram- bacteria and Pseudomonas. Also Chloramphenicol
exhibits excellent performance whereas Vancomycin is the only
one with complete sensibility to CNS.
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Another factor affecting the ophthalmologist’s decision
especially in patients remaining in long term ophthalmic drop
treatment is systemic toxicity. Toxicity is concentration dependent
and thus, only patients with chronic disease could be eventually
affected. Chloramphenicol is the only topical antibiotic treatment
incriminated for possible systemic risks (hepatitis, bone marrow
suppression).It should be noted that the minimum reported
total topical dose of chloramphenicol proposed to be associated
with marrow toxicity is 30 mg and the minimum associated
duration of exposure is 18 days [23,24]. It is also evident that
special recommendations should be made to CL users since
mixed pathogenic flora of resistant microorganisms may develop.
Repeating the medical instructions of contact lens maintenance
and disinfection may be necessary as a preventive measurement
of corneal ulceration [3]. Finally, a close collaboration with the
microbiology laboratory is advised for the stratification of the
medical treatment.
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