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Abstract

Aim: The aim of the study was to determine locally the
etiology and risk factors of microbial keratitis, which
might be different from those reported in Western
countries, because of different climatic, cultural and
environmental conditions.

Materials and methods: We prospectively recruited all
cases of presumed microbial keratitis from the Hong
Kong Eye Hospital and Prince of Wales Hospital from
March 1997 to September 1997. Clinical diagnosis of
microbial keratitis was established when the comeal
infiltration was at least Imm in diameter. Corneal
scrapings were performed and cultured in all cases.
Correlation between risk factors, clinical presentations
and culture regults were examined.

Results: Fifty consecutive patients were studied. The
important risk factors included contact lens weart, ocular
injury, ocular surface disease and previous application of
steroid. Fifty-four percent of the cases had positive
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microbial cultures from corneal scrapings. The culture
positive rate was significantly related to the presence of
anterior chamber activity. Neither the size nor the position
of infiltration was associated with a positive culture.
Among patients without a history of contact lens wear,
Pseudomonas aeruginosa, the commonest pathogen,
was recovered in scrapings from nine patients and
Staphylococcus aureus from another three patients.
Acanthamoeba and Pseudomonas aeruginosa were the
commonest isolates from contactlens wearers.

Conclusion: Contact lens wearing was the most
important risk factor of microbial keratitis in Hong Kong.
Particular attention should be paid to patients presenting
with anterior chamber activity. The first-line antibiotic
treatment should be effective against Pseudomonas
aeruginosa and Staphylococcus aureus, the two
commonest bacteria associated with microbial keratitis in
Hong Kong.
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Introduction

Microbial keratitis is a potentially blinding condition, which
may lead to corneal perforation or even endophthalmitis.
Early recognition and prompt treatment is important to
prevent severe damage.'? Contact lens wear is recognized as
one of the most common risk factors for this serious
condition.”™ With the growth of contact lens use since the
1980s, contact lens wear has surpassed ocular trauma as the
primary predisposing factor for ulcerative keratitis in
London and the United States.™ Affected individuals are
likely to be young adults. In addition, more risks have been
found to be associated with the currently available extended
contact lens wear.’

Staphylococcus aureus and Pseudomonas aeruginosa are the
common pathogens associated with microbial keratitis.
Fungi and mycobacteria have also been described.”"
Recently, attention has been drawn to the free-living
protozoon, Acanthamoeba, which has been identified among
contact lens related infections in all parts of the world.”*" In
Hong Kong, the first culture proven Acanthamoeba keratitis
was described in 1993,

According to the Hong Kong Census 1991, approximately
one third of the whole population was within the age of 19 to
39 and over 70% of these were myopic.” The number of
contact lens users has been estimated to be between 300,000
and 400,000 and is expected to increase further, There is,
however, little information on the etiology and risk factors of
ulcerative keratitis in Hong Kong or Asia. Such information
is important in the devising of an optimal strategy for the
management of microbial keratitis, as it is recognized that
there are regional variations in the relative importance of
microbial agents and risk factors.” We report here the
preliminary results of a prospective study on microbial
keratitis in Hong Kong.

Materials and methods

All patients from the Hong Kong Eye Hospital and the Prince
of Wales Hospital who presented with a clinical diagnosis of
ulcerative keratitis were recruited. Ulcerative keratitis was
defined as the presence of corneal infiltrate of more than
[mm in diameter, with or without epithelial defects.

Using preservative-free 1% amethocaine hydrochloride
(Tetracaine, Chauvin Pharmaceuticals, Romford, England)
eye drop for local anesthesia, corneal scrapings were
performed in all cases. Inoculation of various cultural media
was carried out at the time of the procedure. The cultural
media were then incubated immediately and examined using
routine laboratory techniques. Microscopy was performed
on Gram-stained smears of the corneal sample. Blood and
chocolate agar plates were incubated in 5% CO:zfor 48 hours
and anaerobic culture in thioglycolate broth for 5 days, both
at 37°C. Tnoculated Sabouraud's slope for fungal culture was
incubated at 30°C for 2 weeks. Acanthamoeba culture was
also performed. The culture plates were incubated at 30°C
and examined intermittently up to 4 weeks for the presence of
cysts characteristic of Acanthamoeba species.
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Antimicrobial sensitivity testing was performed with the disc
diffusion method."®

Results

Between March and September 1997, 30 consecutive
patients, involving 26 right and 24 left eves, were studied.
Twenty patients were under the age of 40 and half of these
were contact lens users. For patients over the age of 60 years,
ocular surface disease (17.9%) and the application of steroid
eye drops (21.4%) were the two commonest risk factors,
followed by a recent history of ocular injury in 10 patients
(20%) (Table 1).

Table 1. Risk factors of presumed microbial keratitis in 50

consecutive patients.
Risk factors No. of patients Percentage
Contact lens: 14 - | 28% o
Injury 10 20%
Ocular surface disease “ i 14%
Use of steroid 6 12%

Table 2. Clinical presentations 0f presumed microbial keratitisin -
: 30 consecufive patients. S :

Clinical presentation No. of patients Percentage
Eye redness . 28 56%
~ Blurring of vision 725 50% E
Fc.)reign. body sensation 16 32%
Eye discharge 11 22%
fhotopﬁobia ' 7 14%
P,aljn 36 72%7

The major presenting symptoms were red eye, blurring of
vision, foreign body sensation, eye discharge and
photophobia (Table 2). The size of the infiltration ranged
from | mm to 7mm (Mean: 2.6+1.8 mm) and its position was
equally distributed, 34% in the axial area, 36% in the para-
axial area and 30% in the periphery. The size of the
infiltration was significantly associated with the duration of
symptoms (Mann-Whitney U test, p=0.043). Seventeen
patients (34%) presented with anterior chamber activity and
seven (14%) with hypopyon. The visual acuities at the time
of presentation were poor for most patients, with 24 of them
having "finger counting" or worse. Patients who had a history
of contact lens wear had significantly better scores in visual
acuity than those without (Mann-Whitney U test, p=0.041).

The corneal specimens from 6 ofthe 14 patients (42.9%) with
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antimicrobial susceptibility testing by the disc method.

Table 3. Bacterial species isolated from 27 samples of corneal scrapings and the results of

* T=Number of isolates tested; ** S=Number of isolates susceptible to the antibiotic tested.

No. of Antibiotics
isolates Chloramphenicol Cotrimoxazole Neomycin Ofloxacin Tobramycin
(%) g gk ¥ S T S T S T S
Bacteria
Pseudomonas 9(25.7) 9 0 0 0 9 9 8 8 8 8
aeruginosa
Coagulase 7(20) 0 0 0 0 0 0 1 1 0 0
negative
staphylococei
Staphylococcus 3 (8.6) 3 1 1 1 3 1 3 3 3 2
aureus
Streptococcus 3(8.6) 2 2 2 1 1 0 1 1 1 0
preumoniae
& alpha-
streptococci
Corynebacteria 2(5.8) 0 0 0 0 0 0 1 1 1 0
Klebsiella & 2(5.8) 2 0 2 2 2 2 1 1 1 1
Serratia species
Non-lactose 2(5.8) 4 3 -+ 4 3 3 3 3 1 0
fermenting
coliforms
Nocardia 205 7)
species i
Fungal
Trichosporon. 1(2.9)
beigelii
Asperigiilus 1 (2:9)
species
Penicillium 1(2.9)
species
Protozoa
Acanthamoeba 2.15:)
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a history of contact lens wear and 21 of the 36 patients
(58.3%) without such a history yielded a positive culture
result (Table 3). A negative culture result was not
significantly associated with a previous history of antibiotic
use, duration of symptoms, or the position of the infiltration.
Pseudomonas aeruginosa was the commonest pathogen
isolated (Figure 1). Two patients who were contact lens
wearers had Acanthamoeba infection. Corneal specimens
from 5 patients yielded more than one microbe. Three of
these patients used steroid eye drops before presentation and
2 of them had Nocardia infection. Ofthe 22 patients whose
specimens yielded a single organism, only | had a similar
history. Previous use of steroid eye drop is therefore
significantly associated with the presence of multiple
microbes in the culture of corneal scrapings (X° = 0.013).
Antimicrobial susceptibility testing was carried out for the
commonly used agents (Table 3). Ofloxacin appeared to be
the most active antibiotic and all isolates tested were
susceptible to it.

Discussion

The successful management of microbial keratitis depends
on prompt clinical diagnosis, microbiological investigation
and appropriate treatment.' A clear understanding of risk
factors and prevalent pathogens in the local population is
important for a successful strategy of management to be
devised. Our results show that, in Hong Kong, contact lens
wearing was present in 28% of patients studied, the
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commonest risk factor associated with microbial keratitis,
particularly in patients less than 40 years of age (50%). This
was also the primary predisposing factor in London and the
United States.™ In ourseries, both Pseudomonas aeruginosa
and Acanthamoeba species are important pathogens for this
group of patients. Previous application of steroid eye drops
was another important risk factor, significantly associated
with isolation of multiple organisms from corneal scrapings.
Two of these patients suffered from nocardial infection,
which has often been described in immunosuppressed
conditions. These two cases together with the 3 cases of
fungal infection highlight the need for laboratories to prolong
incubation of culture plates and to culture for fungi routinely.

The culture positive rate in our samples was 354%,
comparable to results reported in other studies.”™*' Tt is
important to use preservative-free anesthesia, as topical
anesthetic agents has been shown to have antibacterial
activity.”' Previous application of antibiotic eye drops before
presentation may also reduce the chance of a positive culture.
In this series, the culture positive rate was 42.3% among
patients who had previously received antibiotic treatment
and 65.2% among patients who had not (X* =0.094). The
pathogenic role of skin commensals, such as coagulase
negative Staphylococci and Propionibacteria when isolated
from corneal scrapings, isnot clear.

Bennett er al’ reported that infiltrates either > 4mm or
centrally positioned were more likely to yield positive
culture results. We were not able to demonstrate similar

Figure 1. Slit-lamp photo shows a big central corneal ulcer and a 3 mm hypopyon.
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correlation in our series. On the other hand, we also
demonstrated that anterior chamber activity was positively
associated with a positive culture result.”

Conventional antibiotic therapy consisted of multiple
fortified medications. More recently, fluoroquinolone eye
drops e.g. ofloxacin, has been introduced as a
monotherapy.™” It has broad-spectrum antibacterial
activities, good ocular penetration and few adverse effects.”
All the 9 Pseudomonas isolates obtained in our series were
sensitive to it. Nevertheless, one should be mindful of its
relative inactivity against Streptococcus species.
Tobramyecin was also active against all the Pseudomonas
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