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Background: Bacterial keratitis can threaten vision through permanent corneal scarring and
even perforation, resulting in loss of the eye. Klebsiella oxytoca is resistant to several
antibiotics because it produces extended-spectrum B-lactamase encapsulated with polysac-
charide. Thus, this article is aimed at reporting a rare case of Klebsiella oxytoca-induced
keratitis in Jimma University Medical Centre, Jimma, Ethiopia.

Case Presentation: TA 25-year-old female patient presented with photophobia, redness,
and purulent discharge from the right eye. She had matted cilia of the eyelid, conjunctiva
injection, corneal ulcer, and deep fibrinous anterior chamber reaction. She had light percep-
tion (LP) visual acuity for the same eye and it was firm when examined digitally. The cornea-
scleral repair was performed one month earlier, due to open globe injury. The patient had
taken empirical fortified antibiotics before the identification of the specific pathogen. Culture
and drug sensitivity test was performed in order to identify the aetiology. The result of the
test revealed that the identified pathogen was multi-drug-resistant Klebsiella oxytoca. Based
on this result and drug availability, high dose topical fluoroquinolones eye drops
(Ciprofloxacin eye drop 0.3% and Ofloxacin 0.3%) were given. Besides, dexamethasone
0.1% eye drop was added to the aforementioned antibiotics. After four months of treatment,
the visual outcome was changed from LP to hand motion.

Conclusion: A rare case of multi-drug resistant Klebsiella oxytoca induced keratitis which
was isolated in a biochemical test was successfully treated with a high dose of
fluoroquinolones.
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Introduction

Bacterial keratitis is a serious ocular infectious disease that can lead to severe visual
disability. The severity of the corneal infection usually depends on the underlying
conditions of the cornea and the pathogenicity of the infecting bacteria. The eye is
hard and protected by a continuous flow of tears which contain antibacterial
compounds. However, underlying conditions such as inflammation, previous surgi-
cal procedures, scarring, and immunity-compromising conditions may predispose
the cornea for infection.'

Klebsiella oxytoca is rare but it can cause severe bacterial keratitis. It is a gram-
negative bacterial pathogen which is encapsulated with cylindrical polysaccharide.
It is also a rod-shape, non-motile in nature, belonging to the Enterobacteriaceae
family and the genus of Klebsiella.*

Bacterial keratitis can threaten vision through permanent corneal scarring and even
perforation, resulting in the loss of the eye. If definitive identification and treatment are
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given, significant morbidity associated with severe microbial
keratitis may be avoided. However, in this case complica-
tions occurred due to the misidentification of the responsible
microbial organism and subsequent inadequate and/or inap-
propriate treatment.®’ Isolation of the indole-positive
Klebsiella species- Klebsiella oxytoca is difficult. This char-
acteristic increases the incidence of extended-spectrum [-
lactamase producing Klebsiella oxytoca. Klebsiella oxytoca
is a serious problem worldwide, because of their incrimina-
tion in antibiotic resistance.> Polysaccharide capsule and
different mutation of Klebsiella oxytoca contributes to great
resistance against the host defence mechanism. Therefore,
this case reports the isolation of Klebsiella oxytoca’ without
polymerase chain reaction and successful treatment of multi-
drug resistant Klebsiella oxytoca- induced keratitis with
fluoroquinolone eye drops (Ciprofloxacin eye drop 0.3%
and Ofloxacin 0.3%).

Case Presentation

A 25-year-old female patient admitted to the Jimma
University Medical Centre, Jimma, Ethiopia, Ophthalmology
clinic on May 9, 2019 with the complaint of photophobia,
redness, and purulent discharge from the right eye. The slit-
lamp examination also showed matted cilia of the eyelid,
conjunctiva injection which had eroded around the stitch,
corneal ulcer of 3.5 x 3 mm, negative sidle test, hypopyon,
deep fibrinous anterior chamber reaction, pupil not visible well

due to stitch-site abscess, the lens was transparent and located
around thestitch. She had also a light perception (LP) visual
acuity for the same eye. The eye was firm when examined

digitally (Figure 1).

Figure | Klebsiella oxytoca induced keratitis showing hypopyon, redness, ulcer and
stitch on cornea sclera after admission. Green arrow shows ulcer, black arrow
shows redness of eye, and blue arrow shows hypopyon.

She had a traumatic globe injury of the same eye one
month earlier. At that time, she had bleeding from the eye.
There was also laceration of the cornea and iris. For this
reason, the cornea-scleral repair was performed under
aseptic technique and corneal wound repair was performed
with nylon 10/0 while sclera’s wound was repaired with
vicryl 5/0. Tetracycline and sub-conjunctiva vancomycin
and ceftazidime were given at that time.

An abscess was debrided and 3-5 stitches were removed
during admission one month after cornea-scleral repair. The
corneal scraped sample was then sent to the microbiology
department for culture and drug susceptibility test and an
empirical fortified antibiotic was prescribed. Fortified vanco-
mycin eye drop 50mg/mL (5%) and fortified gentamicin eye
drops 14mg/mL (1.4%, tropicamide 0.3% eye drop, and
acetazolamide 250mg orally were given for patient). The
patient was taking the above medication until the result of
the microbiology report (7days) but no improvement was
seen. Ophthalmologist collected corneal scrapings with
a 20 gauge sterile needle during admission. A topical anaes-
thetic (1% tetracaine) was used during taking of the corneal
specimens. Then the scraping was inserted into a 2mL brain
heart infusion broth (Oxoid, Hampshire, UK) tube. After
that, it was immediately inoculated into chocolate and
blood agar. A chocolate and a blood agar plate were placed
into a candle jar for fastidious bacterial pathogens, which
require CO2, while one blood agar plate was placed into
a cold chain to maintain the viability of the bacterial patho-
gens during transport. This three culture plates and one tube
were incubated appropriately. After incubation, subcultures
were made onto sheep blood agar (5%), chocolate agar,
(Oxoid,
Hampshire, UK) using the standard methods. The inoculated

mannitol salt agar and MacConkey agar
media plates were incubated at their respective optimal tem-
peratures. The plates were then checked for growth after 48
hours. The bacterial isolates from the corneal scrapings was
identified up to species-level based on different criteria
which included morpho-cultural and biochemical tests.
Currently using a molecular method such as polymerase
chain reaction is recommended to identify different species
of Klebsiella but we used a biochemical test method (old
method). Biochemical test on isolated organism showed
negative methyl red, positive Voges-Proskauer reaction,
positive citrate, urea and growth on sulfide-indole motility
medium (indole-positive). It was also ornithine decarboxy-
lase negative and lysine decarboxylase positive. Finally,
these were all test-proven characteristics of Klebsiella oxy-
toca which as reported by Jimma University Medical Center
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Microbiology Department. In vitro antibiotic susceptibility
testing of the bacterial isolates was performed by Kirby-
Bauer disc diffusion method.'” The interpretation of the
results was according to the Clinical and Laboratory
Standards Institute methodology as susceptible, intermediate
and resistant (Table 1).

Due to this, drug susceptibility test and local availabil-
ity of eye drop fortified antibiotics were discontinued and
a high dose of ciprofloxacin 0.3% eye drop was prescribed
every 2 hours with dexamethasone eye drops every 6
hours. Ibuprofen 400mg as required was also given for
pain relief. She had also taken cloxacillin 500mg orally
every 6 hours for 7days. Pain, photophobia, and discharges
were much decreased. Ulcer size also decreased to less
than 1.5 x Imm She was discharged after one month on
June 8, 2019 (Figure-2). After discharge, she was kept on
weekly follow-up and stayed on follow-up until
September 21, 2019. At follow-up, she was taking tetra-
cycline eye ointment, ciprofloxacin eye drops, and tropi-
camide eye drops. Sometimes, she took ofloxacillin eye
drops in place of ciprofloxacin eye drops. At the end of
follow-up, a scar was formed around the stitch and
improvement of vision was seen from LP to hand motion
at the end of 4 months (Figure-3).

Discussion

This case reported the isolation of Klebsiella oxytoca with-
out polymerase chain reaction and successful treatment of
multi-drug resistant Klebsiella oxytoca- induced keratitis
with fluoroquinolones eye drops (ciprofloxacin eye drop
0.3% and ofloxacin 0.3%).

Klebsiella oxytoca is a rare cause of infectious kerati-
tis. For instance, a study conducted in British Columbia
University, Canada showed that the incidences of blood-
stream infection due to Klebsiella Pneumoniae and
Klebsiella oxytoca were 9.1 and 2.9 per 100,000 per year,
respectively. About 75% of those pathogens were health-
care-associated. The incidence case of Klebsiella oxytoca-
induced keratitis is far less than those of blood steam
infections."!

As far as our knowledge, there is only one case that
was reported worldwide before this case.*

In this case report, the isolated Klebsiella oxytoca strain
was resistant to ampicillin, cefepime, chloramphenicol, and
gentamicin. However, it was susceptible to ampicillin-
sulbactam and intermediate resistant for ciprofloxacin and
meropenem. Since the susceptible drugs were not available
in the study setting, fluoroquinolones (ciprofloxacin eye drop

Table | Culture Result and Drug Susceptibility of Isolated Organism from Sample of Case Report
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Klebsiella oxytoca

Abbreviations: R, resistant; S, susceptible; |, intermediate.
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Figure 2 Photograph of Klebsiella oxytoca-induced infectious keratitis showing some
improvement: significantly decreased ulcer, stitch removed around ulcer while the
patient was undergoing treatment and discharged.

Figure 3 Photograph of Klebsiella oxytoca-induced infectious keratitis showing
formed scar from ulcer and scar around removed stitch at final follow-up.

and ofloxacin eye drop) were prescribed for the patients.
Finally, the patient’s visual acuity was improved from LP to
hand motion after four month of treatment with fluoroquino-
lones. This is in line with the study conducted in India which
revealed that the isolated Klebsiella oxytoca strains were
resistant to cefepime and gentamicin. However, the finding
of the above report showed out of 175 Klebsiella oxytoca
isolated, 117 were fluoroquinolone-resistant.'* Similar to our
report, a study conducted at Hinduja Hospital, Mumbai iden-
tified, Klebsiella oxytoca as resistant to ampicillin, cefepime,
and gentamicin.'? In contrast to our report, a study conducted
at Hinduja Hospital, Mumbai identified Klebsiella oxytoca
resistant to ampicillin/sulbactam. '

Fluoroquinolones have good clinical effect against
Enterobacteriaceae including Klebsiella. However, the
recurrence of ciprofloxacin-resistant Klebsiella species

has expanded worldwide lately.'* Klebsiella pneumonia
and Klebsiella oxytoca are the two most common patho-
gens causing nosocomial infections in humans, among
different genus of Klebsiella. Because of this reason,
they are of great concern for developing multi-drug
resistance.'”> The emergence of strains of Klebsiella oxy-
toca that are resistant to extended-spectrum B-lactam anti-
biotics enforced the physicians to choice of an appropriate
antimicrobial agent for treating these infections.'®

The risk factors for Klebsiella oxytoca-induced kerati-
tis in our case report may include previous cornea-scleral
surgery and use of dexamethasone eye drops. This is
similar to studies conducted by Karp et al and Chang
et al which showed that the history of corneal surgery
and use of topical corticosteroids were the risk factors
for Klebsiella oxytoca induced keratitis. The incidence of
post-laser surgery infectious keratitis is estimated to be
between 1/1000 and 1/5000.'"'® Physicians routinely
order antibiotics to treat Klebsiella oxytoca-induced kera-
titis infection. However, some strains are resistant to most
commonly used antibiotics. In such cases, specialized
laboratory tests may be used in order to prescribe alter-
native antibiotics to treat the infections.®

In this case report, we used an old method (biochem-
ical test) to differentiate Klebsiella oxytoca from other
Klebsiella species. Molecular methods such as polymerase
chain reaction have been evaluated for the rapid and accu-
identification of Klebsiella

specimens. '’

rate in human clinical

In conclusion, a rare case of multi-drug resistant
Klebsiella oxytoca-induced keratitis was successfully treated
with high dose topical fluoroquinolone eye drops (ciproflox-
acin eye drop 0.3% and ofloxacin 0.3%).
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