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Effect of topical 5% Natamycin in treatment of
fungal corneal ulcer: A prospective study in a
tertiary care teaching hospital in Telangana
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Abstract Background: Fungal corneal ulcer is a suppurative and ulcerative infection of cornea which can lead to loss of vision if
left untreated. Though it has an insidious onset, it can elicit severe inflammatory response which may result in corneal
perforation and thus affects vision adversely. Foreign body and traumatic injury by vegetable matter in agricultural fields
are the potential risk factors in developing countries like India. This study is aimed to evaluate the effectiveness of topical
5% Natamycin in the treatment of fungal corneal ulcer. Methods: 30 randomly selected patients with clinically
diagnosed fungal corneal ulcer were included in the study. KOH mount is used for early detection of fungal elements. 5%
Natamycin, the test drug was prescribed to all 30 patients. The baseline factors evaluated to assess the response to
treatment were best spectacle-corrected visual acuity (BSCVA) at 3 months as primary outcome and clinical progression
and safety of medication as secondary outcomes. Results: Out of 30 patients 14 had peripheral corneal ulcer, 9 had
central corneal ulcer, 4 had corneal ulcer with slough and 3 had large corneal ulcer with perforation. 70% (21 out of 30)
of patients responded favorably to treatment with Natamycin and visual acuity improved with a statistical significance of
p=0.0021. In 77% (23 out of 30) of patients ulcer margin receded, size of hypopyon reduced and satellite lesions reduced.
None of the patients developed adverse drug reactions. Conclusion: With an early medical intervention using topical 5%
Natamycin, ocular morbidity and blindness can be effectively prevented especially in early and less severe stages.
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though has an insidious onset, it can elicit severe
inflammatory response which may result in corneal
perforation and thus affects vision adversely?. Course of
fungal keratitis can be more virulent and damaging than
bacterial keratitis®. In developed countries like United
States, wearing contact lens is the presumed risk factor,
where as in developing countries like India and Thailand
it is mainly attributed to ocular trauma. In these
developing countries 40% of microbial keratitis accounts
for fungal keratitis’. Fillamentous fungi like Fusarium
and Aspergillus species are common causative fungi in
tropical and subtropical countries, while in temperate
countries it is mainly by Candida species*.Fungal corneal
ulcer is still a diagnostic challenge and a difficult
therapeutic problem because it frequently results in
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INTRODUCTION
Fungal corneal ulcer is a suppurative and ulcerative
infection of cornea which can lead to loss of vision if left

untreated’. It is one of the leading causes of blindness in
corneal diseases which is relatively more common in
tropical and developing countries. Fungal corneal ulcer

corneal melting, visual impairment and serious ocular
damage if it is not diagnosed early and treated effectively.
The first line treatment of fungal corneal ulcer is topical
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application of antifungal agents. Natamycin an antifungal
agent, is available as 5% topical ophthalmic preparation °.
It is regarded as the most important agent in the treatment
of fungal corneal ulcer. Chemically, it is a tetraene
polyene °.As it is effective against filamentous fungi it is
usually considered as the first choice of drug against it 7.
As fungal corneal ulcer is common in Indian sub-
continent and as it has enormous ocular complications,
here comes the importance of study on treatment for
fungal corneal ulcer in a tertiary care hospital in the state
of Telangana. This study is aimed to evaluate the
effectiveness of topical 5% Natamycin in the treatment of
fungal corneal ulcer.

MATERIAL AND METHODS

The study was conducted in outpatient department of
Ophthalmology in Sarojini Devi Eye hospital, Hyderabad
for a duration of 6 months from December 2018 to May
2019.1t is a hospital based prospective study (quasi
experimental design). After obtaining informed written
consent, 30 patients (18 males and 12 females) with
clinically diagnosed fungal corneal ulcer were included in
the study. Patients presented with symptoms like pain
which was gradual in onset, blurring of vision, gritty
sensation, photophobia and watery or mucopurulent
discharge. On examination corneal opacity and discharge
from eye were noted as represented in figure-1. The
patients with mixed infections of bacteria and fungi were
excluded from the study. After obtaining a proper history
regarding the events leading to ulcer, a complete ocular
examination was done. This included slitlamp
examination, fluorescein staining of cornea and syringing
to check for the patency of nasolacrimal duct.

Table 1: Distribution of patients according to their sex (N=30)

S.no Sex Number of patients  Percentage
1 Males 18 60%
2 Females 12 40%

OBSERVATIONS AND RESULTS

Table 2: Distribution of patients according to their age (N=30)

S.No Agegroup Number of patients Percentage
1 30-40 7 23%
2 41-50 11 37%
3 51-60 12 40%
4 Total 30 100%
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Figure 1: Left eye of a patient with fungal corneal ulcer with active
discharge and corneal opacity

The visual acuity was recorded in all cases and fundus
evaluation done wherever possible. Under topical 4%
lignocaine anaesthesia, scrapings of corneal ulcer were
collected by direct visualization using slitlamp. Multiple
scrapings were processed for Potassium hydroxide
(KOH) mount preparation.21 out of 30 were potassium
hydroxide (KOH) mount smear positive and remaining 9
patients were clinically diagnosed cases. All the study
patients were prescribed topical 5% Natamycin eye drops.
The drops were administered hourly and examination of
the eye was done for every two days till the ulcer started
to improve. Then the dosage was reduced to once in three
hourly and continued for 2 weeks after healing of
ulcer®. The baseline factors evaluated to assess the
response to treatment were best spectacle-corrected visual
acuity (BSCVA) at 3 months as primary outcome and
clinical progression and safety of medication as
secondary outcomes. Patients were examined daily in the
first week and then weekly thereafter for 12 weeks.

After clinical evaluation the corneal lesions observed was as follows. Out of 30 patients 14 had peripheral corneal ulcer,
9 had central corneal ulcer, 4 had corneal ulcer with slough and 3 had large corneal ulcer with perforation as shown in

Graph-1.

From the investigational diagnosis 70% of cases showed positive results for KOH mount as represented in Graph-2. Test
drug topical 5% Natamycin results on visual acuity are as follows.
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Graph 1: Distribution of study participants according to type of lesions (N=30)
Graph 2: Distribution of study participants according to their KOH mount result (N=30)

Graph 3: Visual acuity response to topical 5% Natamycin

Table 3: Comparison between pre and post treatment with 5% Natamycin mean visual acuity

Mean Visual Acuity Before Mean Visual Acuity After (Paired t test)

Sl.no Types of lesion Number of patients Treatment treatment P value
3 patients-3 meters 6/60
1. Central corneal ulcer 9 4 patients-5 meters 6/36
J 0.001
2 patients-5 meters 5 meters
7 patients- 6/60 6/24
2. Peripheral corneal ulcer 14 4 patients- 6/36 6/18 <0.001
3 patients- 6/60 6/18
3. Large corneal glcer with 3 2 meters Needed Keratoplasty NIL
perforation
4, Corneal ulcer with slough 4 3 meters Needgd slough Nil
Debridement
The graph-3 and table-4 depicts that 21 patients (70%) DISCUSSION

out of 30 responded favorably to Natamycin as primary
treatment in terms of visual acuity. On statistical analysis
p value is found to be 0.0021 which is significant. Out of
9 patients with central corneal ulcer, for 3 patients visual
acuity has improved from 3 meters to 6/60 and in 4
patients it is improved from 5 meters to 6/36 .Remaining
2 patients did not respond in terms of visual acuity but
they responded in other clinical features. 14 with
peripheral corneal ulcer responded favorably to topical
Natamycin and visual acuity has improved from 6/60 to
6/24 in 7 patients, 6/36 to 6/18 in 4 patients and 6/60 to
6/18 in 3 patients. 3 patients who had large corneal ulcer
with perforation and melting did not respond to
Natamycin, were taken for keratoplasty. In 4 patients
debridement for slough was done and then they were
started with 5% Natamycin. They had a favorable
response. In 23 out of 30 patients ulcer margin receded,
size of hypopyon reduced and satellite lesions reduced.
There were no adverse drug reactions observed and
reported by patients during the indexed period of the
study.

In our study male predominance (60%) is observed.
Majority of patients are from rural areas. By occupation
most of them are farmers and few are house wives.
Majority had history of trauma or foreign body like
vegetable matter that was encountered at work place.
Patients presented with history of insidious onset of
symptoms which were gradual in progression. A
complete ocular examination and clinical evaluation was
done for clinical diagnosis. A simpler and rapid
diagnostic test, KOH mount was used as a screening test
for fungal elements detection. KOH mount showed
positive result in 70% of study population. Though
culture results may play a vital role to initiate medical
therapy in infectious diseases, fungi grow slower than
other pathogens®. Here comes the need for proper history,
clinical examination, screening tests like KOH smear and
confocalmicroscopy which shows fungal elements at a
faster rate!®. Based on the above observations we started
the anti-fungal treatment as it will be too late if we wait
for the culture results. There are three main classes of
antifungal agents that are used for treatment of fungal
corneal ulcer which are polyenes, triazoles and
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echinocandins. Our study drug Natamycin, an antifungal
agent is chemically a tetraene polyene. Its mechanism of
action is by blocking fungal growth by binding
specifically to ergosterol which is an essential component
in fungal cell wall''.As it has low ocular retention,
frequent administration of is advised'?. On topical
application Natamycin enters only into corneal stroma but
not into ocular fluid"3. Hence it is primarily useful in
patients with superficial ocular infection. Conventional
route of administration of antifungal agents in fungal
corneal ulcer is in the form of eye drops. Systematic use
of the agents possesses serious side effects. Other routes
include oral, intravenous, ointment, subconjunctival and
corneal stromal injection. With Natamycin intravenous
and subconjunctival injections it’s difficult to achieve
therapeutic levels and it poorly penetrates into the
aqueous®. Natamycin has broad antifungal spectrum
against filamentous fungi especially Fusarium species!'?.
In our study we considered visual acuity as the primary
outcome in respect to effectiveness of Natamycin. The
data was statistically evaluated with IBM SPSS statistics
for Windows, Version 22.0. When we compare mean
visual acuity before and after Natamycin treatment it is
observed that Natamycin showed favorable response in
70% (21 out of 30) of patients with an improved visual
acuity with a p=0.0021, which implies it’s statistically
significant. In peripheral corneal ulcer patients Natamycin
showed favorable response with p= <0.001 and in central
corneal ulcer patients showed favorable response with p=
0.001 which also implies its statistical significance. Due
to the means of the visual acuity and the direction of #-
value, we can conclude that there was a statistically'*
significant improvement in visual acuity following the
drug. Another study by Sharma etal. also stated
significant improvement in visual acuity (p=0.005) with
Natamycin in patients with Fusarium keratitis and 89.2%
patients showed ulcer healing!>. We consider the
progression of ulcer and drug safety as secondary
outcome. In 77% (23 out of 30) of patients ulcer margin
receded, size of hypopyon reduced and satellite lesions
reduced. None of the patients developed adverse drug
reactions during the indexed period. From the above
analysis we can conclude that pharmacotherapy with
topical 5% Natamycin is effective both clinically and
statistically. Consider central and peripheral corneal
ulcers as non severe keratitis (23 out of 30) and large
corneal ulcer with perforation and ulcer with slough as
severe keratitis(7 out of 30). Among non-severe Keratitis
91% (21 among 23) showed improvement in vision with
best spectacle-corrected visual acuity. This tells high the
efficacy of Natamycin in early and less severe cases. A
study done by Kalavathy et.al. also stated 72% (36 of 50)
patients showed a favorable response to primary

Natamycin therapy among them 28 out of 37 are non
severe keratitis, 8 out of 13 are with severe keratitis'®.
There are also comparative studies of Natamycin with
voriconazole. In a study by Venkatesh Pragna et al states
significantly better clinical and microbiological outcomes
with Natamycin than voriconazole treatment for smear-
positive filamentous fungal Keratitis!”.The efficacy of
Natamycin is attributed to its broad spectrum of
antifungal activity and safety profile. The primary effect
of 5% Natamycin in the management of fungal corneal
ulcer is prevention of disease progression that may lead to
vision loss or blindness and morbidity of eye. The vision
improvement attained as Best spectacular corrected visual
acuity may be achieved around 3 months post treatment.
Generally side effects of Natamycin are rare, but there
may be allergic reactions like ocular irritation '3.This
study brings out the requirement of the patient to seek
medical attention as early as possible .We are also
emphasizing the importance of creating awareness among
the general population regarding need for taking
precautionary measures for avoiding foreign body or
trauma to the eye.

CONCLUSION

An early medical intervention with topical 5% Natamycin
can prevent ocular morbidity and blindness to a great
extent. Clinical findings and rapid diagnostic tests like
KOH smear are helpful in early detection for timely
management of disease. 5% topical Natamycin is a
preferable choice as a primary first line management in
superficial fungal ocular infection. More rapid, sensitive
and specific diagnostic tests for the detection of fungal
corneal ulcer, study of more topical ophthalmic antifungal
agents and comparative studies are always helpful for
better management.

ACKNOWLEDGMENT

We are thankful to Dr.M.Padma , Associate Professor,
Sarojini Devi Eye Hospital, for helping us to conduct the
study in this institution. We also thank the patients of
Sarojini Devi Eye Hospital, for their cooperation.

REFERENCES

1. Kredics L, Narendran V, Shobana CS, Vagvolgyi C,
Manikandan P, Varga J, et al. Filamentous fungal infections
of the cornea: A global overview of epidemiology and drug
sensitivity. Mycoses. 2015;58(4):243-260.
https://onlinelibrary.wiley.com/doi/abs/10.1111/myc.12306

2. Bradley Bowling. Bradley Bowling - Kanski’s clinical
ophthalmology _ a systematic approach-Elsevier. 2016.p.181.

3. Ansari Z, Miller D, Galor A. Current thoughts in fungal
keratitis: Diagnosis and treatment. Curr Fungal Infect Rep.
2013;7(3):209-18.
file:///C:/Users/DELL/Downloads/Current_Thoughts in Fun

MedPulse International Journal of Pharmacology, Print ISSN: 2550-7567, Online ISSN: 2636-4670, Volume 12, Issue 1, October 2019 Page 4



10.

B S Abhishakth Gerhardt, Bhuvaneshwari, Sravani Marpaka

gal Keratitis_Diagnosis_and.pdf

Anutarapongpan O. Update on Management of Fungal
Keratitis. Clin Microbiol Open Access. 2014;03(05).
https://www.longdom.org/open-access/update-on-
management-of-fungal-keratitis-2327- 5073.1000168.pdf
Brunton Laurence L, RandaHilal-Dandan BCK. Goodman
and Gilman’s 13TH Edition. 2018.p. 1258-1259.

Qiu S, Zhao GQ, Lin J, Wang X, Hu LT, Du ZD, et al.
Natamycin in the treatment of fungal keratitis: A systematic
review and Meta-analysis. Int J Ophthalmol. 2015;8(3):597—
602.http://www.ijo.cn/en_publish/2015/3/20150329.pdf
Lalitha P, Vijaykumar R, Prajna N V., Fothergill AW. In
vitro natamycin susceptibility of ocular isolates of Fusarium
and Aspergillus species: Comparison of commercially
formulated natamycin eye drops to pharmaceutical-grade
powder. J Clin Microbiol. 2008;46(10):3477-
3478.https://jcm.asm.org/content/46/10/3477

World Health Organization, Asia RO for S-E. Guidelines for
the Management of Corneal Ulcer at Primary, Secondary and
Tertiary Care health facilities in the South-East Asia Region.
World Heal Organ Reg Off South-East Asia. 2004;1-
36.https://apps.who.int/iris/handle/10665/205174

Taylan Sekeroglu H, Erdem E, Yagmur M, Gumral R, Ersoz
R, Ilkit M, et al. Successful Medical Management of
Recalcitrant ~ Fusarium  solani  Keratitis: ~ Molecular
Identification and Susceptibility Patterns. Mycopathologia.
2012;174(3):233-
237.https://link.springer.com/article/10.1007/s11046-012-
9542-y

Bharathi MJ, Ramakrishnan R, Meenakshi R, Mittal S,
Shivakumar C, Srinivasan M. Microbiological diagnosis of
infective Kkeratitis: Comparative evaluation of direct
microscopy and culture results. Br J Ophthalmol.
2006;90(10):1271—
1276.https://bjo.bmj.com/content/90/10/1271

Copyright © 2019, Medpulse Publishing Corporation, MedPulse International Journal of Pharmacology, Volume 12, Issue 1 October

11.

12.

13.

14.

15.

16.

17.

TeWelscher YM, Ten Napel HH, Balagué MM, Souza CM,
Riezman H, De Kruijff B, et al. Natamycin blocks fungal
growth by binding specifically to ergosterol without
permeabilizing  the  membrane. J Biol = Chem.
2008;283(10):6393—
401.http://www.jbc.org/content/283/10/6393.1ong

Patil A, Lakhani P, Majumdar S. Current perspectives on
natamycin in ocular fungal infections. Journal of Drug
Delivery  Science  and  Technology.  2017;41:206-
212 https://www.sciencedirect.com/science/article/pii/S17732
2471730504X?via%3Dihub

Wisher D. Martindale: The Complete Drug Reference. 36th
ed. J Med Libr Assoc. 2009;p.543.

Jack T.Holladay,MD F. The formulas for going from decimal
to Logmar and back are. 1997;13(August):388-91. Available
from:
https://pdfs.semanticscholar.org/9645/6b86671320880d6e5¢7
€9e1745d250a35224.pdf

Sharma S, Das S, Virdi A, Fernandes M, Sahu SK, Koday
NK, et al. Re-appraisal of topical 1% voriconazole and 5%
natamycin in the treatment of fungal Keratitis in a randomised
trial. Br J Ophthalmol. 2015;99(9):1190-1195.
https://bjo.bmj.com/content/99/9/1190.full

Kalavathy CM, Parmar P, Kaliamurthy J, Philip VR,
Ramalingam MDK, Jesudasan CAN, et al. Comparison of
topical itraconazole 1% with topical natamycin 5% for the
treatment of filamentous fungal keratitis. Cornea.
2005;24(4):449  452.  https: // insights .ovid.
com/crossref?an=00003226-200505000-00015

Venkatesh Prajna N, Krishnan T, Mascarenhas J, Rajaraman
R, Prajna L, Srinivasan M, et al. The mycotic ulcer treatment

trial: A randomized trial comparing natamycin Vs
voriconazole. ~ JAMA  Ophthalmol.  2013;131(4):422
429 https: Iwww. ncbi.nlm .nih.gov /
pmc/articles/PMC3769211/

2019



