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ABSTRACT

Keratitis is second most common cause of blindness. Prompt treatment has to be started to prevent ocular morbidity. This study was conducted to
observe antibacterial susceptibility pattern in Keratitis with regard to Methicillin, Fluoroquinolones and Aminoglycosides. 150 clinically
suspected cases of Bacterial keratitis were taken up for the study. Corneal scrapings were inoculated on Blood Agar, Chocolate Agar and
MacConkey Agar. Antibiotic susceptibility testing was done by Kirby-Bauer disc diffusion method. Methicillin resistance was tested by Cefoxitin
disc diffusion test. Fluoroquinolones used were Ciprofloxacin, Ofloxacin, Gatifloxacin, Moxifloxacin. Aminoglycosides used were Gentamycin
and Tobramycin. Total number of culture positive bacterial isolates was 50. Among the culture positive isolates, 96% were gram positive
organisms. 27.6% Methicillin resistant Staphylococci were isolated. Among the Fluoroquinolones used, highest resistance of 54% was observed
for Ofloxacin. 14% resistance was observed for Tobramycin. Staphylococcus epidermidis is a common isolate in keratitis. Fluoroquinolones and
Aminoglycosides are most widely used for the treatment of Bacterial keratitis. However, there is an increase in antibacterial resistance towards the

above group of antibiotics.
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INTRODUCTION

Keratitis is an inflammation of the layers of the cornea. It is most
commonly associated with microorganisms that invade into the
corneal stroma, resulting in inflammation and ultimately, destruction
of these structures'. Keratitis can result from infectious agents and non
infectious agents’. Corneal blindness is a major public health problem
worldwide and infectious keratitis is one of the predominant causes’.
The importance of corneal disease as a major cause of blindness in the
world today remains second only to cataract’. Infectious keratitis may
be caused by bacteria, fungi, viruses or parasites’. Bacterial keratitis
rarely occurs in the normal eye because of corneal defense to infection.
However predisposing factors such as corneal injury, contact lens
wear, ocular adnexal dysfunction [including tear deficiencies corneal
abnormalities and other exogenous factors, systemic diseases and
immunosuppression] may alter the defense mechanisms of the outer
eye and permit bacteria to invade the cornea’. Infectious keratitis of
bacterial origin is the leading cause of ocular morbidity and blindness
in India’. Timely institution of appropriate therapy must be initiated to
control the infections and there by minimize ocular morbidity. Ocular
Methicillin resistance Staphylococci infections can be aggressive and
cause severe ophthalmic disease including blindness’. Staphylococcus
epidermidis has developed the same bacterial resistance as S.aureus
and has now been termed as methicillin-resistant S epidermidis
(MRSE). Moreover, reports have shown that MRSE can cause
ophthalmic infections and blindness’. Quinolones rapidly inhibit DNA
synthesis by promoting cleavage of bacterial DNA in the
DNA-enzyme complexes of DNA gyrase and type IV topoisomerase,
resulting in rapid bacterial death’. Bacterial resistance to
fluoroquinolones is due to mutation of DNA gyrase genes and poor
transport across cell membrane. Aminoglycosides exhibit bactericidal
activity by irreversible binding to 30s ribosomal subunit. Resistance is
due to drug inactivation by aminoglycoside-modifying enzyme,
decreased permeability to gram negative outer membrane and
decrease influx of drug®. The present study was undertaken at a tertiary
care centre, to identify the etiology and to determine the in-vitro
antibacterial susceptibility of Methicillin, Fluoroquinolones and
Aminoglycosides.

MATERIALSAND METHODS:

A total of 150 clinically suspected cases of bacterial keratitis were
included in the study. Patients already on antibacterial therapy are
excluded from the study.

Under aseptic conditions after instillation of 4 % lignocaine, corneal
scrapings were obtained by using a Bard Parker knife no. 15 to debride
material from the base and edges of the ulcerated part of the cornea.

Direct microscopy of corneal scrapings was performed by Gram stain.
The scraping material obtained from leading edge and base of the ulcer
was inoculated directly on to the surface of solid media such as Blood
agar, Mac Conkey agar and chocolate agar in the form of 'C' streaks,
and also in to liquid media- Brain heart infusion broth. The inoculated
media were incubated at 37°C for 24 hours aerobically. Chocolate Agar
plates were incubated at 37°C in the presence of 5 to 10 % CO, for 24 to
48 hrs in candle jar.

In vitro antibacterial susceptibility testing was performed using Kirby
— Bauer disc diffusion method for all the isolates on Muller Hinton
agar. Staphylococcus aureus ATCC 25923 was used as a control strain.
In this study, the susceptibility testing was carried out against
Ciprofloxacin (5ug/disc), Ofloxacin (Spg/disc), Gatifloxacin
(5pg/disc), Moxifloxacin (5pg/disc), Chloromphenicol (30pg/disc),
Ceftazidime (30pg/disc), Gentamycin (10pg/disc), Tobramycin
(10pg/disc). The diameter of the zone of inhibition was measured and
interpreted according to CLSI guidelines. Methicillin resistance in
Staphylococcus aureus isolates was detected using Cefoxitin
(30png/disc) disc diffusion test.

RESULTS:

Among the 150 cases of clinically diagnosed bacterial keratitis,
67.33% were male and 32.66% were female. Bacterial keratitis is more
common in the age group of 21-30 and 51-60 years with a percentage
23.33% and 24.0% respectively. Among the 150 majority were
agriculture workers (44%), followed by Labor (21.33%), House hold
(12%), Student (4.6%), Garden workers (2%), Others 15(%). Of the
total 150 cases, common predisposing factors were history of corneal
trauma (60%), Diabetes Mellitus (4%), Steroid usage (1.3%).

Among 150 cases, culture positive was 33.33%. Out of 50 isolates, 37
were Staphylococcus epidermidis, 10 were Staphylococcus aureus
(Table 1). Percentage of Methicillin resistant Staphylococci isolates
was 27.6%. Antibiotic susceptibility pattern of the bacterial isolates is
shown in table 2

Table 1: Bacterial Isolates

Bacteria Isolate Number Percentage (%)
Staphylococcus epidermidis |37 74
Staphylococcus aureus 10 20
Enterococcus fecalis 1 2

Pseudomonas aeruginosa |2 4

Discussion:
Infectious keratitis (Corneal ulcer) is a common disease of the cornea.
The severity of corneal infections usually depends on the underlying
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Table 2: Antibacterial susceptibility pattern of Bacterial Isolates

Antibiotic S.epidermid|S. aureus  |Enterococc |Pseudomon
is us Fecalis |as
aeruginosa
S% |R% [S% |[R% [S% [R% |S% |R%
Ciprofloxacin |60 [14 |16 |4 2 0 2 2
Ofloxacin 34 |40 {10 |10 |0 2 2 2
Gatifloxacin 56 |18 |8 12 |2 0 4 0
Moxifloxacin 68 |6 14 |6 2 0 2 2
Gentamycin 66 |8 18 |2 2 0 4 0
Tobramycin 64 |10 |16 |4 2 0 4 0
Chloramphenicol|68 |6 6 14 |2 0 2 2
Ceftazidime 40 |34 [14 |6 2 0 4 0

condition of the cornea and the virulence of the infecting microbes’.

In this study, male predominance was seen; this is in line with Geeta
kumari et al" in 2011 who reported 65.11% in males and in females
34.89%. . In contrast to the present study, Gurdeep singh et al" in 2006
reported high percentage in females 54.6% and males 45.3%. Most
common age group affected in the present study is 51-60, which is in
accordance with the study conducted by Srinivasan etal””. In this study,
agriculture workers were 66 (44%), laborers 32 (21.33%), house hold
18 (12%), student 7 (4.6%), garden workers 3(2%), others 15(%), an
occupational profile similar to Srinivasan M et al”” in 1997 and Hagan
M etal” in 1995. In this study, trauma was a major risk factor which is
in accordance with the study of Basak et al"* in 2005 and Tewari A etal'’
in2012.

In this study, Bacterial isolates from keratitis patients accounted for
33.33 % which correlated well with the study of Bharathi MJ et al *°
which reported 34.98% and Liesesang TJ et al” in 1980 reported
35.6%. The most common isolate in the present study was
Staphylococcus epidermidis (74%) which was similar to the study of
Tiago et al" in 2011. Methicillin resistant Staphylococci isolates were
27.6% in the present study. Alekhya et al” reported 21.5% Methicillin
resistance in all ocular samples from the same centre in the previous
year. There is increase in incidence of Methicillin resistance. Highest
Methicillin resistance was reported by Sharma et al” in 2004 from
Scotland. Among the Fluoroquinolones, highest resistance was seen to
Ofloxacin (54%) followed by Gatifloxacin (30%). Measures have to be
taken to prevent its further incidence. Resistance to Gentamycin was
10% and Tobramycin was 14%. Gatifloxacin and Tobramycin are
newer drugs which has also developed resistance. Talukder et al’
reported 43% resistance to Gatifloxacin, 74% to Ciprofloxacin, 73.3%
to Moxifloxacin and 22.3% to Tobramycin.

Conclusion:
Rational use of antibiotics and antibiotic policy would help to
overcome the emergence of ocular antibiotic resistance
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