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Objective: To evaluate spectrum of disease and risk factors associated with corneal complication.
Design: Retrospective study
Materials and methods: A total of 76 medical records of fungal culture-positive keratitis treated at Songklanagarind Hospital
from 1982 to 2003 were reviewed.  Factors associated with corneal complication were analyzed.
Results: Mean age of this group was 46.4 ±  16.3 years.  Fifty five patients (71%) were males. Before the initial symptoms,
50 patients (66%) had a history of eye trauma from several materials, such as leaves, branches, dust and sand.  The median
delay between the initial symptoms and fungal keratitis treatment was 13.5 days (range 3-87 days).  The most common fungi
found were Fusarium species (71%).  The initial topical antifungal drugs most frequently used were amphotericin B, ketoconazole
and natamycin.  Corneal complications included corneal perforation and near total corneal infiltration requiring further surgery
such as penetrating keratoplasty, evisceration and enucleation. Being female, poor initial best-corrected visual acuity (BCVA)
and having a longer treatment delay had a higher risk of corneal complication.
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Conclusions: Fusarium species is the most common cause of fungal keratitis in southern Thailand.  Ophthalmologists should be
concerned about corneal complications among patients who are female, have poor initial BCVA and delay of treatment.
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บทคดัยอ่:
วัตถุประสงค:์  เพ่ือประเมนิลักษณะของโรคตดิเชือ้ราทีก่ระจกตาและปจัจยัเส่ียงทีสั่มพันธ์กับภาวะแทรกซอ้นทีก่ระจกตา
รปูแบบวจิยั: การศึกษายอ้นหลัง
วัสดุและวิธีการ: ศึกษาข้อมูลเวชระเบยีนผู้ป่วยในของโรงพยาบาลสงขลานครนิทร์ต้ังแต่ปี พ.ศ. 2525 ถึง พ.ศ. 2546  วิเคราะห์ปัจจัย
ทีสั่มพนัธกั์บภาวะแทรกซอ้นทีก่ระจกตา
ผลการศกึษา: อายเุฉล่ียของผูป่้วยเทา่กับ 46.4 ± 16.3 ปี เป็นเพศชาย 55 ราย (ร้อยละ72) ผู้ป่วย 50 ราย (ร้อยละ 66) มีประวติั
ส่ิงแปลกปลอมเข้าตา เช่น ใบไม้ ก่ิงไม้ ฝุ่น และทราย  ค่าเฉล่ียของเวลาต้ังแต่ผู้ป่วยเร่ิมมีอาการจนกระท่ังได้รับการรักษาเท่ากับ 13.5 วัน
(3-87 วัน) เช้ือราท่ีพบบ่อยท่ีสุด คือ Fusarium species (ร้อยละ 71) ยาหยอดตาท่ีเร่ิมใช้บ่อยท่ีสุด ได้แก่ amphoteracin B, ketoconazole
และ natamycin ภาวะแทรกซ้อนท่ีกระจกตา ได้แก่ กระจกตาทะลุและมีการติดเช้ือเกือบท่ัวกระจกตา  ซ่ึงต้องการการผ่าตัดรักษาเพ่ิมเติม
ได้แก่ เปล่ียนกระจกตา ควกัลูกตา ปัจจยัเส่ียงของการเกดิภาวะแทรกซอ้นของกระจกตา ได้แก่ เพศหญงิ การมองเหน็ทีดี่ท่ีสุดก่อนเริม่
การรกัษาทีไ่ม่ดี และได้รับการรกัษาล่าช้า
สรปุ: Fusarium species เป็นสาเหตขุองการตดิเชือ้ท่ีกระจกตาทีพ่บบอ่ยทีสุ่ดในภาคใตข้องประเทศไทย  จักษุแพทยค์วรตระหนกัถึง
ภาวะทีแ่ทรกซอ้นทีก่ระจกตาในกลุม่ผูป่้วยทีเ่ป็นเพศหญงิ การมองเหน็ทีดี่ท่ีสุดก่อนเริม่การรกัษาทีไ่ม่ดี และได้รับการรกัษาล่าช้า

คำสำคัญ: การตดิเชือ้ท่ีกระจกตาจากเชือ้รา, Fusarium species, ภาวะแทรกซอ้นทีก่ระจกตา, กระจกตาทะล,ุ
การตดิเชือ้เกือบทัว่กระจกตา, การควกัตา, การเปลีย่นกระจกตา, เพศหญิง, การมองเหน็ทีดี่ท่ีสุด

Introduction
Fungal keratitis continues to be an important cause of

ocular morbidity, particularly in the agricultural communities
of the developing world.  It is frequently caused by species of
Fusarium,1-6 Aspergillus,1-2, 4-6 Curvularia,1-2, 5 and Candida.1, 3-4.
It tended to occur in healthy male patients2 who had been
subjected to outdoor trauma and contaminated with soil or plant.
The most important predisposing cause is ocular trauma.1-2, 4

Contact lens wear, chronic ocular surface disease, prior appli-
cation of broad spectrum antibiotics and corticosteroids are
also important risk factors.3-4, 7-8  Reported cases after excimer
laser treatment have been increasing in recent years.9-19  Fungi
are also present in the conjunctival sacs20 of asymptomatic
individuals which may be a source of infection in some trau-
matic eyes.  It is a sight-threatening infection of the cornea

that sometimes leads to loss of the eye.  Too large lesions before
starting treatment may be from treatment delay, high virulence
of infection or underlying host diseases.  The limited corneal
penetration efficacy of antifungal medication leads to poor
response of deep corneal infiltration even with good drug
sensitivity in vitro.

Materials and methods
All medical records of infectious keratitis admitted to

Songklanagarind Hospital from 1982 to 2003 were identified
based on the ICD 10 code H16.0.  All culture-positive fungal
keratitis cases were selected.  Patients who had unknown final
clinical course such as referring for keratoplasty, or denied
having further treatment were excluded from this study. We
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defined corneal complications as a corneal perforation or a
near total corneal infiltration that required any surgical inter-
ventions.  The initial BCVA is divided into two groups: good
initial BCVA, defined as vision better than 5/200 and poor
initial BCVA, defined as vision equal to or worse than 5/
200.  The STATA program was used for data analysis.

The Medical Sciences Subcommittee for the Protection
of Human Subjects at the Songklanagarind Hospital approved
a retrospective review of all medical records.

Results
Epidemiology
A diagnostic and therapeutic corneal scraping/debulking

was performed on each patient at presentation. Eighty five
patients (15%) of culture-positive fungal keratitis were
identified from 556 patients of infectious keratitis.  Nine
patients were excluded because of unknown final clinical course.
Of the remaining 76 patients, 55 cases (72%) were males.
The mean age at presentation was 46.4 ± 16.3 years.  The
age distribution is shown in Figure 1.  Fusarium species was
the most common fungus involvement in this disease. There
was one case of triple fungal infection: Fusarium, Aspergillus,
and Curvularia species (Table 1).

Before the initial symptoms, 50 patients (66%) had a
history of eye trauma from several materials, including leaf,
branch, insect, dust and sand.  The delay between the first
symptoms and fungal keratitis treatment was 13.5 days (range
3-87 days).

Medical treatment
Twenty seven cases (36%) received amphotericin B

alone.  Six patients (8%) received natamycin alone. Seven
cases (9%) received topical ketoconazole alone.  Two cases
were diagnosed as fungal keratitis after evisceration shortly
after admission and had never received any antifungal drugs.
Nearly half of all patients received some forms of antifungal
drug combination.

Complications and surgical interventions
There were 20 cases (26%) of corneal complication,

which required some form of surgery such as gluing, scleral

graft and penetrating keratoplasty.  In this group, evisceration
or enucleation was performed in 15 cases of corneal perfora-
tion or near total corneal infiltration which did not respond to
medical treatment.  Table 2 shows that sex and initial BCVA
were significantly associated with corneal complication.
Fusarium species was not statistically significantly associated
with corneal complication.  From the multivariate analysis we
found that sex, initial BCVA and treatment delay were
associated with corneal complication.  Being female, poor
initial BCVA and having longer treatment delay had a higher
risk of corneal complication as shown in Table 3.

Table 1  Distribution of occurrence of fungal keratitis

Fungal species                                                          Cases
                                                                         (N = 76)

Fusarium 49 (64.5%)
Aspergillus   8 (10.5%)
Curvularia   5 (6.6%)
Candida   2 (2.6%)
Cepharosporium   2 (2.6%)
Acremonium   1 (1.3%)
Pythium   1 (1.3%)
Fusarium + Aspergillus + Curvularia   1 (1.3%)
Unidentified   7 (9.2%)

Figure 1 Age distribution of fungal keratitis patients
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Table 2  Risk factors of corneal complication

          Variable                                                                 Number (%)                                           P-value

                                                                 No corneal complication          Corneal complication
                                                                          (N=56)                      (N=20)

Age group (year) 0.296
≤ 30 11 (78.6)   3 (21.4)
31-60 37 (77.1) 11 (22.9)
> 60   8 (57.1)   6 (42.9)

Sex 0.009
male 45 (81.8) 10 (18.2)
female 11 (52.4) 10 (47.6)

Initial BCVAβ                                                 < 0.001
Good 33 (97.1)   1 (2.9)
Poor 22 (55.7) 19 (46.3)

Patient and doctor delay (days) 12.5 (3-61) 18.5 (5-87) 0.064π

β  Good >5/200, poor ≤ 5/200
π  = Mann-Whitney test

Table 3 Association between risk factors and corneal complication

Variable                                      Crude OR (95% CI)                  P-value       Adjusted OR (95% CI)              P-value

Initial BCVA
Good 1 0.002 1 0.002
Poor 28.5 (3.6-228.6) 33.6 (3.5-326.0)

Sex
Male 1 0.012 1 0.027
Female 4.1 (1.4-12.3) 4.7 (1.2-18.8)

Patient and doctor delay 1.03 (1.00-1.07) 0.053 1.05 (1.01-1.09) 0.035

Discussion
Fusarium species was the most common fungi in our

study.  Being female, having poor initial BCVA and delay of
treatment were significantly associated with corneal compli-
cation.

In our study, corneal complication was not statistically
significantly associated with Fusarium species.  This is contrast
to Vemuganti,6 who studied about the histology and micro-
biology, and found that the risk factors for corneal perforation
were fungal load, depth of infiltration, and Fusarium species.

We found that females had a significant association
with   corneal complication.  However, this association con-
trasts with other studies.6, 21  The explanation of this result
remains questionable.

Having poor initial clinical manifestation could be
finalized with poor outcome.  Tanure found that poor initial
BCVA was associated with poor final BCVA.3  We also found
it was associated with corneal complication.

The result of this study revealed that patients with
delayed treatment were more likely to have corneal compli-
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cations.  This finding is similar to that of a study from
Gopinathan.2

It might be noted that during the period of this study,
our hospital was faced with certain limitations in treatment,
for instance the unavailability of natamycin together with a
lack of corneal donors in the early period.  N-butyl cyanoacry-
late,21 human fibrin glue,22 conjunctival flap23 and amniotic
membrane transplantation22, 24 are useful modalities for the
management of corneal perforation associated with infective
keratitis. Penetrating keratoplasty (PKP) is an effective treat-
ment in fungal keratitis.2-3, 6, 21, 25-26  Its advantages are to get
rid of infection and to clear opacity.  Early surgical inter-
vention before advanced stage of disease could be done.
However, we did not perform PKP in this group due to the
advanced stage of disease at the beginning period and the lack
of corneal donors at that time.  Evisceration and enucleation
are operations we had to perform to eliminate the infection.

Conclusion
Fusarium species are the most common organism found

in fungal keratitis in southern Thailand.  Being female, having
poor initial BCVA and delayed treatment are risk factors for
corneal complications.  This correlation could be of concern
in any patient presenting with a fungal keratitis.
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