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Abstract

Objective To report the risk factors, microbiologic profile, therapeutic and visual resultsin
patients with microbial keratitisin the tertiary eye care center setting in northern Thailand.

M ethods New cases of microbia keratitis were retrospectively reviewed over a period of 36
months. Clinical features (demographics, risk factors, visual acuity), microbiologic studies
and clinical outcome were analyzed.

Results Two hundred and fourteen eyes of 213 consecutive patients (mean age 44.4 (SD36)
years) were studied. The common risk factors in this study were trauma including foreign
bodies (44%), preexisting ocular diseases (14%), contact lens wear (11%), and undetermined
cause (18%). Most of the patients (74%) had prior treatment from ophthalmologists, general
practitioners and drug stores. Corneal scraping was performed in 190 eyes and 30% had
positive culture results. Sixty percent of the offending organisms were bacteria and 40%
were fungi. Pseudomonas (39%) was the most common bacteria isolated. The principal
fungal species isolated were fusarium (14%) and aspergillus (7%). Sixty nine eyes required
surgical interventions and 16 of these eventually underwent either evisceration or enucleation.
One hundred and twenty seven eyes (60%) improved in unaided visual acuity of one or more
lines after treatment.

Conclusion Antecedent ocular trauma is the main risk factor for microbial keratitis in
northern Thailand. Pseudomonas is the predominant causative organism in bacterial keratitis,
and filamentous fungi are the principal causes of fungal keratitis. A bacterial: fungal ratio in
this setting is 3 : 2, which appears to be expected in the tropic. Chiang Mai Med Bull
2004;43(3):93-103.
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Microbial keratitis is a serious ocular  monly encountered by ophthalmologists
infection that can lead to severe ocular  worldwide. In some developing country
morbidity in all age groups, and is com- in the tropics, corneal infections are the
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second most common cause of blindness
after unoperated cataract.”

Microbial keratitis is rare in the
absence of predisposing factors. Most
cases was associated with ocular trauma,
pre-existing ocular surface diseases, or
contact lens wear. Although a number of
studies, both retrospective and prospec-
tive, have considered the etiology,
management, and clinical outcome of
microbial kerattis, the morbidity from
severe keratitis remains high. Since there
are regional variations in causative orga-
nisms for microbial keratitis according to
local climate and occupation, an elucida
tion of factors that lead to its occurrence
in different parts of the country is essen-
tial for the development of a strategy to
prevent and treat of this important cause
of blindness.#™"

The following study was conducted at
a tertiary hospital in northern Thailand,
which isatropical country in which most
people work in the agricultural field.
This study aimed to identify risk factors,
clinica features and microbiological
profiles, and ascertain the visual results
of patients with microbial keratitis that
led to hospital admission.

Patients and methods

All new patients with suspected micro-
bial keratitis, and were admitted at
Mahargy Nakorn Chiang Ma Hospital
over a 36-month period (1 April 2000
through 30 March 2002), were studied
retrospectively. This study was approved
by the Research Ethics Committee,
Faculty of Medicine, Chiang Mai
University.
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Microbial keratitis was defined as a
suppurative infiltrate with or without
overlying corneal epithelial defect and
anterior chamber reaction. Patients with
suspected or proven active viral keratitis
were excluded. Hospital records were
reviewed for the patients demographic
data, predisposing factors, duration of
symptoms before presentation to the
hospital, history of prior treatment, clini-
cal features including visua acuity (VA)
a the time of the presentation and on
discharge, microbiologic studies, and
medical and surgica treatment during
admission.

Eye examination was focused on the
location and size (measured along the
greatest dimension of the lesion), pre-
sence of associated clinical features in-
cluding hypopyon, and complications
such as corneal thinning, perforation, or
intraocular extension.

After detailed examination of the
affected cases, most eyes with suspected
corneal infection were scraped for micro-
bia culture and sensitivity tests before
treatment was initiated. Following the
instillation of topical anesthesia (benoxi-
nate hydrochloride, Novesin 0.4%, Novar
tis Ophthalmics, Hettlingen/Switzerland),
a corneal scrape was performed. Speci-
mens were routinely obtained by using a
sterile 25-gauge needle, or flame-steri-
lized platinum spatula, and smeared onto
dlides to prepare wet mounts (KOH) and
Gram stain for direct microscopic exami-
nation. Additional scrapes were per-
formed and specimens were directly
inoculated onto media for isolation of
bacteria (blood agar, and chocolate agar)
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and fungi (Sabouraud dextrose agar,
Mycocel agar, and Littman Oxgall). All
media were incubated at 37 °C in 5%
CO, atmosphere.

The standard treatment consisted of
topical fortified cefazolin (33 mg/mL)
and gentamicin (14 mg/mL) given alter-
nately every hour for the first 48 hours to
offer broad-spectrum activity with gram-
positive and gram-negative organisms. If
fungal elements were shown clearly on
smears or clinical features were compa-
tible with fungal infection, antifungal
agents of choice were administered.
Filamentous fungi were treated topically
with either hourly 1% ketoconazole or
5% natamycin suspension, whereas
0.15% amphotericin B was given for
yeast. Oral itraconazole at 200 mg twice
daily was given in cases with deep
fungal infiltration or those with limbal
involvement. Topica antimicrobia agents
were progressively tapered and/or modi-
fied according to the clinical response
and microbiologic results.

Results

A total of 213 patients (214 eyes)
comprising 141 males (66.2%) and 72
females (33.8%) were included in this
study (Table 1). Age of patients ranged
from 6-94 years old (mean age 44.36
years, SD 36). The age distribution of
the patients was in the normal curve,
which was common in ages of 30 to 60
years (Fig. 1). Theright eye was affected
in 106 cases (49.53%), the left eye in108
cases (50.47%). One patient had bilatera
corneal ulcer.
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Table 1. Patients' demographic data

Demographic data
Age, mean(range, SD) 44.36 (6-94,36)
Sex (cases)
Male 141 (66.2%)
Female 72 (33.8%)
Laterality *(eyes)
Right 106 (49.53%)
Left 108 (50.47%)
Prior treatment (cases)
Ophthalmologists 112 (52.58%)
General practitioners 40 (18.78%)
Drug stores 3 (1.41%)
Health workers 3 (1.41%)
none 55 (25.82%)

*Bilateral corneal ulcers 1 case

Most cases (55.4%) presented after
one week of symptoms, however 15 cases
presented at 2 months after the onset of
disease (Table 2). Prior treatment by
112 ophthalmologists, 40 general practi-
tioners, 3 health workers and 3 patients
who received medication from drug
stores was reported in 158 of 213
patients (Table 1).

Predisposing factors

The mgjority of patients (82.24%) had
at least one of the known predisposing
risk factors, and antecedent ocular trau-
ma was the most common (44.39%), due
to injury, foreign bodies, and previous
ocular surgeries in 39, 54, and 2 eyes,
respectively (Table 3). In cases with a
history of foreign bodies, vegetable
materials (25.9%), dust (24%) and insects
(18.5%) were common. Other common,
local risk factors after ocular trauma
were ocular surface diseases (14.48%),
contact lens (CL) wear (10.75%), and
chronic use of topical steroid (3.74%).

In the group with pre-existing ocular
surface diseases, corneal anesthesia, due
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Figurel. Patients' age distribution.

Table 2. Duration of the patients symptoms before
admission.

Duration of symptoms Number of patients (%)

(days) N=213
1 20 (9.4)
2-7 98 (46.0)
8-15 39(18.3)
16-30 30(14.1)
31-60 9(4.23)
>60 15(7.0)
Unknown 2(0.9)

Table 3. Frequency of predisposing risk factors in
microbia keratitis

Predisposing factors Number of cases (%)
N=214
Trauma 95 (44.39)
Injury 39 (18.23)
Foreign body 54 (25.23)
Surgery 2(0.93)
Ocular surface disease 31(14.48)
Corneal disease 20 (9.34)
Lid/lash abnormalities 11 (5.14)
Contact lens wear 23 (10.75)
Steroid use 8 (3.74)
Underlying systemic disease 19 (8.88)
None 38 (17.76)

to previous herpes infection, was pre-
sented in 12 eyes, bullous keratopathy in
2 eyes, dry eye in 2 eyes, persistent
epithelial defect in 2 eyes, and vernal
keratoconjunctivitisin 1 eye. Lid and/or
lash abnormalities were presented in 10
eyes including exposure keratitis in 9
eyes (4 had thyroid eye disease), and
entropionin 1 eye. All patients with CL-
related corneal ulcer wore soft lens.

Underlying general diseases were
identified as leading factors in 19 cases
including diabetes mellitus (5 cases),
human immunodeficiency virus infection
(7 cases), stroke (2 cases), systemic
malignancy (4 cases) and myasthenia
gravis (1 case).

Ophthalmic assessment
Considering VA a presentation, the
initial VA of 20/80 or better, between
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20/120 and 20/200, and poorer than
20/200 was found in 25.6%, 13% and
61.4% of patients respectively. Clinica
features of all corneal ulcers were sum-
marized as shown in Table 4. In most
cases, ulcers were located at the central
and paracentral area of the cornea (199
of 214 eyes, 93%) and 152 of 214 (71%)
eyes presentation with a relatively large
area of ulcer (2 mm or more). Sixty-nine
eyes had hypopyon at presentation, 5 had
descematocele, 21 had perforated ulcers
and 5 eyes presented with either endo-
phthalmitis or panophthal mitis.

Microbiologic study
Corneal scrapings were performed in
190 of 214 eyes, but the specimen of one
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(hyphal element 18, mixed hyphae and
yeast 4).

Significant growth of microorganisms
was obtained in 57 (30.16%) of the 189
specimens. Of these, bacteria were
isolated in 61% and fungi in 39% (Table
5). Pseudomonas aeruginosa was the
most common isolated bacterium and
half of the pseudomonas keratitis cases
were due to CL wear (10 of 22 eyes).
Fusarium (14.04%) and Aspergillus
(7.02%) were the most common fungi
isolated.  All isolated bacteria were
sensitive to antibiotic tests.

Table 4. Characteristics of the corneal ulcers

Clinical features of the corneal
ulcers

Number of eyes
(%) (n=214)

Location of ulcers

eye was lost during processing to the Central y 93 ((43-46))
: Paracentr 106 (49.54
laboratory.  Sixty-four _ _of the 189 Periphery 14 (7)
(33.86%) eyes had positive results on  Areaof ulcers
. : e <2mm 62 (28.97)
smears. _Bgcterla were identified by oo mm 112 (52.34)
Gram stain in 42 specimens and the most >6 mm 40 (18.69)
it ; Hypopyon 69 (32.24)
common found was gram positive cocci Desmetocslefperforation 26 (12.15)
(21 eyes). Fungal elements were found  Endophthalmitis/panophthalmitis 5 (2.34)
in 22 smears on KOH preparation
Table 5. Micro-organismsisolated from corneal specimens
Bacteria Number Fungus Number
of eyes (%) of eyes (%)
Gram positive cocci Fusarium spp 8(14.04)
Streptococcus pneumoniae 4 (7.02) Aspergillus spp 4 (7.02)
Streptococcus viridan 2 (3.50) Cuvularia spp 2 (3.51)
Saphylococcus aureus 2 (3.50) Paecilomyces spp 1(1.75)
Coagulase negative staphylococcus 1(1.75) Cladosporium spp 1(1.75)
Gram negative bacilli Exophiala spp 1(1.75)
Pseudomonas aeruginosa 22 (38.60) Trichosporon spp 1(1.75)
Serratia marcescens 1(1.75) Citrobactor freundii 1(1.75)
Gram negative cocci Unidentified septate hyphae 1(1.75)
Moraxella spp 1(1.75) Candida albican 1(1.75)
Norcadia 1(2.75) Pythium 1(2.75)
Mixed P. aeruginosa and 1(1.75) Total 22 (38.60)
S.saprophyticus
total 35 (61.37)
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Treatment and clinical outcomes

A combination of fortified cefazolin
(33 mg/mL) and gentamicin (14 mg/mL)
was the most frequently used initial
antimicrobial treatment (131 of 214 eyes,
61.24%), whereas antifungal agents were
administered in 53 eyes from which
fungi were isolated from corneal scraping
or clinical features were compatible with
fungal infection.

Sixty-nine of 214 eyes underwent
surgical interventions. Scleral patch graft
(37.5%) was the most common surgical
procedure performed for corneal perfora-
tion because of insufficient donor corneas
in this region. Tissue adhesive glue was
applied in 8 eyes (11.6%) with impen-
ding or small perforation. Sixteeen eyes
(23.2%) eventually required either
evisceration or enucleation. Among the
patients who lost eyes, 15 presented with
either poor initial VA or complications
such as corneal perforation or endo-
phthalmitis, and 5 had no perception of
light at presentation. One patient with
relatively good initial VA, lost his eye
because of Pythium insidiosum infection
which resisted medical treatment.

The length of hospital stay was up to
2 weeks, 1 month and more than 1
month in 54.9%, 28.6% and 15.5% of
patients, respectively. When comparing
the patients condition pre treatment with
post treatment, unaided visual acuity had
been improved in one or more lines, un-
changed, and worsened in 59.35%,
13.55% and 14.48% of eyes, respectively.

Discussion
Corned infection can occur if the
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cornea is damaged by injury or disease
that may modify the loca defence
mechanisms or the flora of the ocular
surface® On a globa level, leading
factors vary tremendoudy with geographic
location. While non-surgical trauma to
the eye is the principle cause of corneal
ulcers in developing countries, ™% pre-
existing ocular disease and CL wear are
common risk factors in developed
countries.®"919 Most patients (82%) in
this study had leading risk factors; the
most common being an antecedent ocular
trauma (44%), as would be expected.
Over half of these cases were caused by
vegetable material. Other common risk
factors after trauma were ocular surface
diseases (15%) and CL wear (11%).

A bimodal age distribution of patients
presenting with microbial keratitis was
documented in previous reports, which
may attribute to ocular traumas and CL-
related keratitis in the younger group,
and poor immunity and predisposing
ocular disease in the older group.®*®
The age profile of the patients in this
study had a normal distribution, which
was common in ages of 30-60 years.
Males had a tendency to get corneal ulcer
twice as much as females, which may be
explained in part by males having more
chance of accident or trauma than
females, due to their work or outdoor
activities.

When compared with our previous
report,™ CL-related corneal ulcers had
increased, since the number of people
wearing soft CL also increased over
several years. Soft CL have greatly
increased the risk of bacterial keratitis,



Microbial keratitis leading

which is estimated to be 10-20 times
higher with extended use of disposable
CL.*?  Many pathophysiologic effects
of CL wear have been reported, the most
important of which is an induced hypoxia
and microtrauma to the cornea***¥
Recently, CL wear has become wides-
pread and emerged as a common risk
factor for microbial keratitis, subsequent-
ly, complications related with CL wear
are now amatter of public health concern.

Routine culture of corneal lesions
before antimicrobial treatment is ini-
tiated, and is a key to the management of
microbial keratitis.®>*® Even though this
information is less valuable for patients
with small ulcers, a positive microbial
culture provides prognostic information
regardless of the organism isolated.™” It
is imperative that the quality and quanti-
ty of specimens are made essential for
accurate laboratory diagnosis. In this
study, the microorganisms were isolated
in one third of the patients. The high
proportion of culture negative rate might
be due in part to the inclusion of sterile
cases and the difficulty in obtaining
sufficient corneal material for conven-
tiona investigation, particularly concern-
ing severe ulcers with the risk of corneal
perforation. The application of topical
anesthetic with preservatives before
corneal scraping, and prior administra-
tion of antibiotics, may affect the
recovery of organisms in the culture.*®
In this study, most of the patients (75%)
had some form of treatment before being
presented to us.

Microorganisms were isolated in one
third of our patients. Of those with posi-
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tive culture results, bacteria had been
isolated in 60% and fungi in 40%, giving
a bacteria to fungal ratio of 3 : 2. This
proportion was close to others reported
from other centers in Thailand.**%%
However, fungus was more common than
bacteriain southern Indiaand Ghana.®

We found that the most common
causative bacterium was Pseudomonas
(39%), while Streptococci accounted for
10%. Pseudomonas species was identi-
fied as the most common bacteria
isolate in other parts of Thailand and in
studies from India and Hong Kong.®>*%
2D It should be pointed out that nearly
half of the Pseudomonas keratitis cases
in our study were associated with soft
CL wear. Even though multiple orga
nisms have been reported from microbial
keratitis associated with CL wear, there
was a higher prevalence of gram-nega-
tive rods compared with that in the
absence of CL wear.®#% A shift in
predominant bacterial pathogens was
observed, compared to our earlier report,
in which Streptococci was the predomi-
nant causative organism.“? This could
be due to the ready availability of effec-
tive topical antibiotics such as new
generation fluoroquinolone, and less
severe degrees of microbia Kkeratitis
could be treated an an outpatient basis.
(15,24)

In this study, Fusarium and Aspergil-
lus were common fungal pathogens. This
Is compatible with other reports from the
tropics, #4192 \yhere filamentous fungi
are the principle cause of funga kerati-
tis. These kinds of fungi are saprobic,
thermophillic moulds that are found
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widely in a warm and humid climate.
They are ubiquitous in the soil and
vegetation. Patients with injury caused
by vegetable matter should be consi-
dered for possible fungal infection.®

Visual prognosis after microbial kera-
titis depends on severa factors including
the size, location and depth of the ulcer,
as the well as patient’s risk factors and
the virulence of the pathogen. In this
study, 60% of patients gained one or
more lines of unaided visual acuity after
treatment. However, fifteen cases (7.5%)
eventualy lost eyes. Most of these
patients had either very poor vision or
complications such as corneal perfora-
tion or endophthalmitis at presentation.
Only one case had relatively good initial
visual acuity and Pythium insidiosum
was isolated. This aguatic micro-orgai-
nism is unusual in humans and recalci-
trant to any medications.®*® It may be
assumed that patients with very poor
visual outcome are more likely to be
associated with poor initial VA, compli-
cations at presentation or caused by
virulent organisms.

It should be noted that the cases of
microbia keratitis reported in this study
may not be representative. There may be
a bias towards more severe and compli-
cated cases because only inpatients were
studied and most cases had been referred
to our center. The difficulty in accurate
diagnosis may contribute to that in
treating severe keratitis, since there was
a high proportion of culture negative
cases, as well as a high proportion of
fungal keratitisin this study. In addition,
many patients had a long duration of
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disease and some had developed compli-
cations such as cornea perforation and
intraocular extension by the time they
were referred. In this setting, treatment
with antimicrobial agents may not be
effective, particularly in fungal keratitis,
because most antifungal agents have
poor corneal penetration.**3Y A study
from China suggested that surgical
management should be considered if
infection is not responsive to medication.
It concluded that penetrating kerato-
plasty was an effective method to not
only cure the disease, but aso rehabili-
tate useful vision if surgery is performed
soon enough to preserve the eye®?
However, cornea donors are insufficient
in Thailand and most cases of corneal
perforation have been managed by sclera
patch graft.

Severe keratitis remains a leading
cause of blindness and inflicts to socia
and healthcare costs. It is essentia to
optimize the prevention and manage-
ment of this serious infection. Since
most of the patients (82%) in this study
had at least one leading risk factors,
education is important in preventing
some kinds of work-related trauma, and
avoiding the chance of fungal infection.
particularly in agricultural activity. In
addition, people should be concerned
about the side effects of eye drops
because in Thailand many topical medi-
cations are sold over the drug store
counter. The importance of lens hygiene
and the duration of CL wear should be
emphasized to all CL wearers. In addi-
tion, clinica guidelines for clinicians
should include the appropriate manage-
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ment and time for follow up in cases
with suspected corneal infection.

In conclusion, microbial keratitis
remains clinicaly chalenging and al-
though the outcome can be favorable
with appropriate management, there is
potential for significant and permanent
visual impairment, particularly in severe
cases. Regarding management, it is
imperative to know the “local” etiology
of Kkeratitis in a particular region. This
important information can be a guide,
particularly if the diagnosis is reliant on
clinical signs alone. In addition, conti-
nual education for both health personnel
and patients is required to minimize the
incidence and severity of microbial
keratitis.
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