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Background: Infectious keratitis can be caused by bacteria, fungi, and viruses. Fungi are
a common pathogen, especially in developing countries like India, Nepal, and Bangladesh
where the prevalence ranges from 20% to 60%. In Vietnam, fungal keratitis accounted
for the highest number of keratitis cases in a study conducted at the central eye hospital
over a b5-year period (57%). Therefore, it is necessary to collect specific background
information connected to the types of fungal keratitis in corneal ulcer cases in this region.
Aims and Objectives: The aim of this study was to investigate the prevalence of fungal
keratitis and the epidemiological features in 216 cases of fungal keratitis out of a total of
240 cases of infectious keratitis. Materials and Methods: This retrospective study collected
secondary data from medical records of 240 inpatients with infectious keratitis who were
treated at the ophthalmology hospital in Thai Binh, Vietnam, from January 01%t, 2021 to
June 30t™, 2022. Patients with a positive fungal-directed smear were analyzed in detail
for the type of fungus isolated, sociodemographic data, predisposing risk factors, prior
treatment modalities, and laboratory results for the distribution pattern of fungus species.
Results: Among the 240 cases, 126 (52.5%) were diagnosed with fungal keratitis by direct
microscopic examination. Culture results showed the highest rate of Fusarium spp. (43.3%).
The age group of 41-60 years was most commonly involved (40.5%). Males were more
affected by fungal keratitis than females, (53.2% compared to 46.8%), with farmers being
the most common occupation correlated with fungal keratitis (55.6%). The rate of fungal
keratitis patients due to agricultural injuries was the highest compared to other risks (47.6%)
and most patients self-medicated before going to the hospital, with many not knowing or
remembering what medications they had taken (52.4%). Conclusion: The study revealed
a high rate of fungal keratitis among the total of infectious keratitis cases in Thai Binh,
Vietnam. Fusarium spp. was the most commonly isolated fungi. The study also highlighted
the impact of agricultural injuries on fungal keratitis, especially in regions like Thai Binh.
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INTRODUCTION

Infectious keratitis can be caused by bacteria, fungi, and
viruses. Fungi are a common pathogen, especially in
developing countries like India, Nepal, and Bangladesh
where the prevalence ranges from 20% to 60%."" In
Vietnam, fungal keratitis accounted for the highest number
of keratitis cases in a study conducted at the central eye

hospital over a 5 year petiod (57%).* The most common
fungi causing keratitis include Fusarium, Aspergillus,
Candida, Curvilaria, and Penicillinm.>® Agticultural injuties,
particularly from plant-based agents, often lead to a higher
risk of fungal corneal ulcers due to the tropical climate and
environmental conditions in places like Thai Binh, Vietnam.
The Thai Binh Ophthalmology Hospital receives many
patients for fungal keratitis treatment every year. Therefore,
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it is necessary to collect specific background information
connected to the types of fungal keratitis in corneal ulcer
cases in this region.

Aims and objectives
The current study is done to report the prevalence of fungal
keratitis and the epidemiological features of fungal keratitis.

MATERIALS AND METHODS

This retrospective cross-sectional study collected medical
records of patients with fungi identified by microscopic
examination with the direct method and gram stain or
positive corneal cultures for fungus. Information on
fungal keratitis was gathered from a total of 240 qualified
patients’ medical records with infectious keratitis diagnosed
on admission at the corneal and conjunctival department,
Ophthalmology Hospital in Thai Binh, Vietnam, from
January 01, 2021, to June 30, 2022.

Data on demographic information, medical history,
medication use, eye disease information, and microbiological
data were collected. Evaluation standards for test results
were in accordance with decision No. 26/QD-BYT
dated January 03, 2013, by the Ministry of Health, which
promulgates “guidelines for technical processes in medical
microbiology.”

Data management and analysis

Data were entered using Excel and analyzed using SPSS
20.0 software. Descriptive analysis included frequencies
and rates of variables related to the general information
of the research subjects.

Ethical considerations

The study was approved by the Scientific and Ethics
Council at Hanoi University of Public Health in accordance
with to decision No. 022-177/DD-YTCC dated May 31,
2022.

RESULTS

Out of 240 cases, 126 were diagnosed with fungal keratitis,
representing 52.5% of the total cases, as confirmed by
direct microscopy examination. Among these 126 cases,
60 showed positive results only through culture testing.
On analyzing the 126 cases, it was found that 67 (53.2%)
were male and 59 (46.8%0) were female. The age group with
the highest number of recorded keratitis cases was 41-60,
accounting for 51 cases (40.5%). More than half of the
study participants (55.6%) were farmers and the majority
(90.5%) resided in rural areas (Table 1).

Asian Journal of Medical Sciences | Aug 2024 | Vol 15 | Issue 8

Characteristics Frequency Percentage
Age group
<18 years old 4 3.2
18—40 years old 38 30.2
41-60 years old 51 40.5
>60 years old 33 26.2
Gender
Male 67 53.2
Female 59 46.8
Location
Rural area 114 90.5
Urban area 12 9.5
Occupation
Farmer 70 55.6
Worker 4 3.2
Students 2 1.6
Government employee 4 3.2
Retiree 44 34.9
Others 2 1.6
Total 126 100

Fungus species Total Percentage
Aspergillus fumigatus 12 20
Cephalosporium 2 3.3
Curvularia 4 6.67
Fusarium spp.* 26 43.3
Penicillium 2 3.43
Unspecified hyaline 14 23.3
Total 60 100

*Fusarium species

Risk factors No. of cases Percentage
Agricultural injuries 60 47.6
Industrial injuries 14 11
Surgery in the ocular surface 2 1.6
Cleft eyelid, entropion 4 3.2
Using contact lenses 0 0
Diabetes 0 0
Unknown 46 36.5
Total 126 100

Initial medications No. of cases Percentage
Not remember/not know 66 52.4
Antibiotic eye drops 24 19.0
Antifungal eye drops 6 4.8
Eye drops containing corticoid 8 6.3
Others 18 14.3
No treatment yet 4 3.2
Total 126 100

The rate of fungal keratitis patients with positive culture
results was 60 cases out of 126 cases, accounting for 47.6%,
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and 06 culture cases did not grow. The culture results in the
medical records showed that keratitis caused by Fusarium
spp. was the most common (43.3%) (Table 2).

The rate of fungal keratitis patients due to agricultural
injuries is highest compared to other risks (47.6%) (Table 3).

Most patients self-medicate before going to the hospital,
and the majority do not know or remember which
medications they have taken (52.4%). There are a small
number of patients who did not take any medications
before going to the hospital for examination and treatment

(3.2%) (Table 4).

DISCUSSION

Among 240 medical records studied in this research, the
most common pathogens causing keratitis were fungi,
accounting for 52.5%. Our study is consistent with similar
studies on keratitis pathogens in Vietnam. A study by
Dong et al., at the Vietnam National Eye Hospital based
on the results of 1706 samples, found that fungal keratitis
accounted for 57% (n=1115).* This prevalence in Asia, in
general, was 32.7% of a total of 66206 eyes in a prospective
multicenter study of infectious keratitis in Asia.” Vietnam
is in tropical zones with a warm and wet climate, creating
favorable conditions for fungal growth, which explains the
high prevalence of fungal keratitis.

The positive results of fungal culture were only 47.6%,
quite similar to the results of other studies, such as the
study by Dong et al., where 426 of 838 fungal cultures were
positive (50.8%0).* This is often due to the long onset period
and patients often misuse medication before detection or
diagnosis. In addition, the amount of specimen collected in
fungal keratitis is also less than in other infections. Research
by Ferrer and Alié shows that taking specimens using the
corneal biopsy method produces a higher positive rate than
conventional methods.” Collecting sufficient specimens in
terms of both quantity and depth in the corneal stroma affects
microbiological results, especially for cases where fungi migrate
into the deep stroma. For a successful culture, the fungi in
the specimen must be alive; meanwhile for staining, both
living and inactivated fungi can be seen. Furthermore, fungal
culture also depends on other conditions such as temperature,
humidity, and nutrients. Culture results showed that Fusarium
spp. was the most common, accounting for 43.3%, followed
by unidentified filamentous fungi accounting for 23.3%. Yeast-
associated keratitis was not isolated in our study. Filamentous
tungi such as Fusarium and Aspergillus thrive in tropical regions
like Vietnam. Other researchers also suggest that Frusarium spp.
is the main species causing fungal keratitis,"” in Nepal, it was
31.9%,? and in China, it was 73.3%.
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Fungal keratitis can occur in patients of any age
(from 2 to 95 years old). However, in young and old age
groups, the cause is often due to trauma or injuries in daily
life or sequelae of other eye diseases. In this study, patients
with fungal keratitis were mainly in the age group from 18 to
60 years old, accounting for 74.6%. The results of our study
are consistent with national and international studies.**’ A
study in Nepal showed that corneal ulcers were highest (84%0)
between 21 and 60 years of age.” Hoffman’s research in
Southern India showed that patients (from 21 to 50 years old)
often suffer from fungal keratitis."” It is interesting to note
that farmers make up the majority (55.6%), this group being
at high risk for eye injuries due to their occupational hazards.
The agricultural injuries from tree branches, grains, and rice
leaves are also related to this group of diseases (47.6%).
Reflecting the actual situation in the Thai Binh province
of Vietnam, where agriculture is the main occupation for
working-age people. Of the total 126 medical records, 90.5%
of patients lived in rural areas where unsanitary living and
working environments have created conditions for bacteria,
viruses, fungi, etc. to grow and cause diseases. This fact aligns
with studies in Vietnam where agriculture-related injuries
accounted for 53.3%," in Nepal where 75% were farmers
and 84.7% of trauma was due to vegetative matter and in
China, especially injuries from plants accounted for 25.7%
in all patients.” In countries where agriculture is the main
industry, the prevalence of fungal keratitis is high. The study
by Chidambaram et al., in India, shows a rate of 63%, while
research by Leck et al., in Ghana shows a rate of 72%.'""?

This study found that the majority of patients visited other
medical facilities for examination and treatment before going
to the hospital with 52.4% not remembering or knowing
the initial medications used. This rate is similar to studies
conducted at the central eye hospital (46%).* In summary,
most patients in this study still obtained medication over
the counter at pharmacies, which is a factor that delays the
treatment process, especially in the eatly stages. We found that
0.3% of patients used eye drops containing corticosteroids,
which are contraindicated in this case. Fungal infections are
due to increased toxicity and decreased immunity of the
eye to infections, and overuse of antibiotics can also be a
factor in the development of fungi. Research records show
that 19% of patients used antibiotics before going to the
hospital, similar to Dong et al., research which also showed
that 27.4% of patients with fungal keratitis used medicines
containing antibiotics, and 2.5% containing corticosteroids
before coming to the hospital.* In India, a rate of 29.2%
use topical corticosteroids in patients with fungal keratitis.'

Limitations of the study

Due to limited time and resources, the study only evaluated
and analyzed the prevalence of fungal keratitis from January
01, 2021, to June 30, 2022 in a province in Vietnam.
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features, and outcome of fungal keratitis presenting in tertiary
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to conduct more studies on keratitis caused by non-fungal
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The study did not show an association between fungal
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In this study, the rate of fungal keratitis is high, accounting ~ 5. Ansari Z, Miller D and Galor A. Current thoughts in fungal
for 52.5% of the total number of keratitis cases. The keratitis: Diagnosis and treatment. - Curr Fungal Infect
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only 52.4% culture positive. It is recommended that more Soleimani M, Rezaie S, et al. Fungal keratitis: An overview of

molecular biology tests, pathology, histopathological cells, clinical and laboratory aspects. Mycoses. 2018;61(12):916-930.
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Moreover, it is necessary to seek examination and treatment 8. Xie L, Zhong W, Shi W and Sun S. Spectrum of fungal keratitis
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medications over the counter and should not delay seeking https://doi.org/10.1016/j.0phtha.2006.05.035

medical attention. Farmers working in agriculture are the 9 Ganguly S, Salma KC, Kansakar I, Sharma M, Bastola P
most common population affected by fungal keratitis (55.6%0). and Pradhan R. Pattern of fungal isolates in cases of corneal
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rural areas take measures to prevent agricultural injuries at
work such as wearing protective glasses and helmets.
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