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Abstract
Purpose: Corneal ulcer is one of the important ophthalmic condition causing significant
morbidity especially in the developing countries. Bacteria and fungi are frequently responsible
for suppurative corneal ulcers especially in the developing countries. The present study aimed
to know the safety and efficacy of topical and intrastromal injection of Amphotericin B in the
management of non-responding fungal corneal ulcer patients.
Methodology: It was a hospital based prospective, non-randomized, analytical study. Thirty
patients of non-responding fungal corneal ulcer of any age group, of either sex were studied.
Cases were studied in terms of clinical examinations, relevant investigations, appropriate
treatment and documentation.
Results: All 30 patients were given topical Amphotericin B. Out of them, 10 patients (33.33%)
responded well and healed. Twenty patients not responsed to topical Amphotericin B. Out of
them 3 patients did not give consent for intrastromal injection and rest 17 patients were given
intrastromal Amphotericin B injection. Post-intrastromal injection, all patients were continued
with drops of topical Amphotericin B 0.15%, 1% Atropine eye drop thrice a day, antibiotic eye
drop Besifloxacin 0.6% and tablet fluconazole 150mg OD. Out of them 15 patients (88.23%)
responded well and healed and remaining 2 were treated with other treatment modalities.
Conclusion: Agricultural workers are most commonly affected and vegetative trauma is most
common predisposing factor in fungal keratitis. Aspergillus was predominant species in north
western Rajasthan. Topical Amphotericin B eye drop was found less effective in management
of non-responding fungal corneal ulcer patients, because of poor penetration of the drug
topically. Intrastromal injections of Amphotericin B was safe and effective in the treatment of
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severe fungal keratitis that was resistant to conventional therapy.
Keywords: Topical, intrastromal, amphotericin B, corneal ulcer
Introduction
Corneal ulcer is one of the important ophthalmic condition causing significant morbidity
especially in the developing countries. Scarring of the cornea developed as a result of
suppurative corneal ulcer is the second commonest cause of preventable blindness in Asia,
Africa and in the Middle East [1]. Corneal ulcer can be caused by different microbial agents.
Any organism can invade the corneal stroma, if protective mechanisms of cornea, such as
blinking, tear dynamics and epithelial integrity are compromised. Bacteria and fungi are
frequently responsible for corneal ulcers especially in the developing countries [2]. Breach in
the corneal epithelium associated with necrosis and surrounding infiltration, is called corneal
ulcer. Fungal keratitis is a suppurative, ulcerative, and sight-threatening infection of the cornea
that sometimes leads to loss of the eye. Worldwide and in India the reported incidence of
mycotic keratitis is 17%-36% and is 44%-47% respectively [3-6]. Traumais most important
predisposing cause, followed by ocular and systemic defects and prolonged use of
corticosteroids. History of corneal trauma with vegetable matter or organic matter is reported
in 55%–65% of fungal keratitis [7].
Topical corticosteroid therapy has been associated with increased incidence and worsening of
fungal keratitis. Additionally, it indirectly promotes fungal replication and corneal invasion by
interfering with the host’s inflammatory response. The systemic use of corticosteroids may
predispose to fungal keratitis by causing immunosuppression. Topical fortified antifungal
drops of the commercially available antifungal agents play an important role in the treatment
of fungal keratitis [8].
Amphotericin B is one of the broad-spectrum antifungal agents. It is generally effective
topically and intrastromally for most cases of fungal keratitis [9]. It has an excellent spectrum,
being effective against Candida species, Aspergillus species, Penicillium marneffei,
Criptococus species and the causative agents of mucormycosis. It is also effective, to a lesser
extent, against the main Fusarium species. It has no antibacterial activity [10]. Systemic
administration of AMB produces little penetration into oculartissues and does not reach
therapeutic levels in the cornea, aqueous or vitreoushumour [11]. As fungal pathogens tend to
deeply penetrate corneal tissues and may reachthe anterior chamber. Thus, intrastromal and
intracameral injection of antifungalagents, especially polyenes such as Amphotericin B,
constitutes the best chance for management of such infections, because these routes result in
higher concentrations of the antifungal agents in corneal tissue and aqueous humor than topical
use, enhancing the antifungal effects of the drugs [12, 13]. Our aim of this study to assess the
safety and efficacy of topical and intrastromal Amphotericin B in non-responding fungal
corneal ulcar patients.
Material and Methods
It was a hospital based prospective, non-randomized study conducted in the Department of
Ophthalmology, S.P. Medical College, Bikaner. Cases were studied in terms of clinical
examinations, relevant investigations, appropriate treatment and documentation. A minimum
of 30 patients of any age group, of either sex were included.
Inclusion criteria
1. Consenting patients with corneal ulcer.
2. Proven presence of fungal organism on smear and/or culture.
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Patients who refused for regular follow up, scleral involvement, impending or frank corneal
perforation are excluded from our study.
Methods of evaluation
After obtaining informed consent from the patient, detailed history and ocular examination was
carried out. The examination protocol were included:
1. Collection of demographic data.
2. Appropriate history.
3. Complete anterior segment examination with Slit lamp.
4. Visual Activity Testing using Snellen’s chart, Jaeger’s chart.
5. Posterior segment examination with Direct Ophthalmoscope/indirect ophthalmoscope
whenever possible.
6. Microbial cultures.
7. Laboratory investigations such as HIV, HBsAg, VDRL, HCV, Blood sugar, Urine complete
and microscopy, Renal function test, Liver function test.
8. Parameters for assessment of ulcer-size, shape, depth, margin, surrounding area, location,
size of the infiltrate, height of the hypopyon if present, corneal vascularization and corneal
sensation.
Topical Amphoteicin B: Concentration of 0.15%.
Method of preparation: 10 ml distilled water added to 50mg of Amphotericin B injection
powder, 3ml of this solution was taken and 7ml of artificial tear was added.
Stored in refrigerator at 4 ⁰C
In patients of fungal keratitis, which were not responded to other topical antifungal agents,
topical Amphotericin B 0.15% was started 5 times a day with debridement of corneal
epithelium for better penetration along with drops of 1% atropine thrice a day, antibiotic eye
drop Besifloxacin 0.6% and tablet fluconazole 150mg OD. Follow up was done after 3 and 7
day. If no objectively demonstrable response to therapy was seen in 7 days or if infection shows
the signs of worsening, Amphotericin B was injected intrastromally around the fungal abscess.
Post intrastromal injection, all patients were continued with drops of topical Amphotericin B
0.15%, 1% Atropine eye drop thrice a day, antibiotic eye drop Besifloxacin 0.6% and tablet
fluconazole 150mg OD. Intrastromal Amphotericin B used in concentration of 5-10
microgram/0.1ml. To reconstitute 10microgram/0.1ml, 10ml distilled water was added to 50mg
of Amphotericin B injection powder. 0.2ml solution was taken and 0.8ml BSS or sterile water
added. Now 0.1 ml of this solution was taken and 0.9ml BSS/sterile water added to create
0.1mg/ml equivalent to 10microgram/0.1ml used immediately.
Result
This study was carried out on 30 patients of non-responding fungal corneal ulcer patients.
Patients were examined for clinical profile, safety and efficacy of topical and intrastromal
Amphotericin B in management. Age range of study population was 27-71 year with 63.33%
patient’s being male. Agricultural workers were most commonly affected group both in males
(30%) and females (16.66%), followed by labour (20%) in males and house wives (10%) in
females. According to size of ulcer, 76.67% of patients were categorised under severe group
and 23.33% were under moderate group. We found that depth of ulcer majority of cases were
categorised under moderate (66.67%) followed by severe (33.33%).
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In most cases corneal injury was an important predisposing factor. Most common cause of
injury was vegetative matter (33.33%) followed by cow tail trauma (16.67%), sand trauma
(13.33%), insect (10%) and fingernail trauma (6.67%). Other major predisposing factor was
chronic use of corticosteroids (16.67%) [Table-1, Graph-1]. We found corneal injury was an
important predisposing factor. In table 2, we found Aspergillus (43.33%) was the most common
species followed by Candida (23.33%). [Table-2, Graph-2]The size of ulcer varied from 3mm
to 8.5mm and the size of infiltrate varied in 0.5 to 3.2mm area around the ulcer. Based on this
observation 76.67% of patients were categorised under severe group and 23.33% were under
moderate group. In majority of cases (66.67%), the ulcer depth was 1/4 to 2/3 of cornea i.e.
moderate followed by severe (33.33%).
Table 1: Distribution of patients according to etiology
Etiology
Vegetative Matter
Insect Trauma
Steroids
Sand
Fingernail
Cow tail
No
Total

N (%)
10 (33.33%)
3 (10%)
5 (16.67%)
4 (13.33%)
2 (6.67%)
5 (16.67%)
1 (3.33%)
30 (100%)

Graph 1: Distribution of patients according to Etiology

Table 2: Distribution of Patients with type of Fungus
Type of fungus
Aspergillus
Fusarium
Candida
Curvilaria
Alternaria
Total

Male N (%)
10(33.33%)
2 (6.67%)
4 (13.33%)
1 (3.33%)
2 (6.67%)
19(63.33%)

Female (N %)
3 (10%)
3 (10%)
3 (10%)
1 (3.33%)
1 (3.33%)
11 (36.67%)
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13(43.33%)
5 (16.67%)
7 (23.33%)
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Graph 2: Distribution of Patients with type of Fungus

Table 3: Distribution of patients according to response with topical Amphotericin B (N=30)

Topical Amphotericin
B

Responded patients N
(%)

Non-responded patients N
(%)

Total patients N
(%)

10 (33.33%)

20 (66.67%)

30 (100%)

Graph 3: Distribution of patients according to response with topical Amphotericin B (N=30)
Table 4: Distribution of patients according to response with intrastromal amphotericin B (N=17)

Intrastromal
Amphotericin

Responded patients N
(%)

Non-responded patients N
(%)

Total patients N
(%)

15 (88.23%)

2 (13.33%)

17 (100%)
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Graph 4: Distribution of patients according to response with intrastromal amphotericin B (N=17)

We found Topical Amphotericin B was given to 30 patients, out of them 33.33% patients
responded and healed and remaining 66.67% did not show any improvement [table-3, Graph3]. Intrastromal injection of Amphotericin B was given to 17 patients. Out of them 15 patients
(88.23%) responded and 13.33% patients did not show any improvement [Table-4, Graph-4].
Out of 10 patients who responded to topical Amphotericin B, 8 patients presented with
hypopyon. Hypopyon disappeared in 1st week in 62.5% patients and second week in rest of
cases. 15 patients who responded with intrastromal Amphotericin B, 73.33% cases resolved in
1st week and 26.66% resolved in 2nd week. Mean duration of healing was 5 weeks after
treatment with topical Amphotericin B and 6 weeks after intrastromal Amphotericin B
injection.
Discussion
Fungal keratitis is a fungal infection of the cornea that causes ulceration, necrosis and
inflammation, usually following vegetative matter trauma or prolong use of steroids. Although
mycology has undergone remarkable changes by taking full advantages of spectacular
developments in molecular biology, and chemistry to improve the understanding of phenotypic
and genotypic characteristics of fungi, fungal keratitis remains a diagnostic and therapeutic
challenge to ophthalmologist.
The present study aimed to know the safety and efficacy of topical Amphotericin B and
intrastromal injection of Amphotericin B in the management of non-responding fungal corneal
ulcer patients. This prospective and single centre study was carried out in the Department of
Ophthalmology in S.P. Medical College & Associated group of hospitals, Bikaner.
We included 30 patients in our study. Out of 30 patients, 10 patients responded when treated
with topical Amphotericin B. Twenty patients did not respond to topical therapy after 7 days.
Out of them 3 patients did not give consent to intrastromal injection and rest 17 patients were
given intrastromal Amphotericin B injection. Out of 17 patients, 15 patients responded and
were successfully treated with intrastromal Amphotericin B.
Fungi are a part of normal microbial environment but in the absence of a precipitating event,
they rarely cause keratitis. Various ocular factors (i.e. include trauma, contact lens wear,
medications and prior ocular surgery) may predispose to the occurrence of fungal keratitis. In
our study vegetative matter trauma (33.33%) was most common predisposing factor followed
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by cow tail trauma (16.67%) and chronic use of corticosteroids (16.67%). M Jayahar Bharathi
et al. [14] also identified vegetative trauma (61.28%) as the predominant predisposing factorfor
fungal corneal ulcer. Our study showed that as per gillus species (43.33%) were most common
followed by Candida (23.33%) and Fusarium (16.67%). Jagdish Chander et al. [15] reported that
Aspergillus (41.18%), was the commonest fungal species followed by Fusarium species
(23.53%).
In our study, Amphotericin B eye drops were started in patients of fungal corneal ulcer, who
were nonresponsive to other topical antifungal agents. Out of 30 patients, 10 patients (33.33%)
were responded well and healed with topical Amphotericin B. Our results correlated with a
study done by SH EL-Sayed [16]. In this study 15 patients who responded with intrastromal
Amphotericin B, out of them 40% patients were healed by 5th week, followed by 6th week
(26.66%), 7th (20%) and 8th week (13.33%). Our results correlated with a study done by J Hu
et al. [17], where mean duration of healing was 39.22 ±10.45 days in patients treated with
intrastromal and intra cameral Amphotericin B injection.
In our study there was no evidence of either local or systemic toxic side effects with topical
and intrastromal Amphotericin B, like a study done by J Hu et al. [17]. Out of 10 patients who
responded with topical Amphotericin B, 6 patients (60%) healed with macular corneal opacity
followed by leucomatous in 30% and nebular in 10% patients. Out of 15 patients who
responded with intrastromal Amphotericin B, 7 patients (46.67%) healed with leucomatous
corneal opacity, followed by macular (33.33%) and adherent leucoma (20%).
Our results correlated with a study done by J Hu et al. [17], where mostly patients healed with
leucomatous corneal opacity. At the time of presentation 70% patients presented with visual
acuity between perception of light to <1/60, which after completion of treatment with topical
Amphotericin B mainly improved upto visual acuity 1/60-6/60. Fifteen patients treated with
intrastromal Amphotericin B, out of them 86.67% presented with visual acuity between
perception of light to <1/60, after completion of treatment 26.66% patients improved upto
visual acuity 1/60-6/60 and 20% patients improved to 6/60-6/18.
Conclusion
Keratomycosis is emerging as a major cause of vision loss and morbidity and can be lifethreatening. After close analysis of observations we have come to the following conclusion.
Aspergillus was predominant species in north western Rajasthan. Topical Amphotericin B eye
drop was found less effective in management of non-responding fungal corneal ulcer patients,
because of poor penetration of the drug topically. Intrastromal injections of Amphotericin B
was safe and effective in the treatment of severe fungal keratitis that was resistant to
conventional therapy.
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