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A B S T R A C T

Background: Vernal keratoconjunctivitis is a chronic, recurrent, bilateral inflammatory disease of cornea
and conjunctiva affecting young children. Various treatment modalities of VKC are topical mast cell
stabilizers, anti-histaminics, corticosteroids, and immunomodulators.
Aim and Objectives: This study compared the efficacy of bepotastine besilate 1.5% and loteprednol
etabonate 0.5% topical eye drops in subjects with allergic conjunctival disease.
Materials and Methods: The patients were re-examined after 1 week and 2 weeks. At each follow up
visit, best corrected visual acuity, anterior segment examination using slit lamp, tear film examination
(Schirmer’s test and tear film breakup time) and intraocular pressure were measured. Patients were scored
based on severity of signs and symptoms on day 1, 7 and 15.
Results: Itching, tearing, photophobia, upper tarsal papillae, limbus, keratitis and discharge score 1 and
2 for both eyes at day 1, 7 and 15 was significantly more among Bepotastine Besilate 1.5% compared
to Loteprednol Etabonate. The mean IOP for both eyes at day 1, 7 and 15 was significantly more among
Loteprednol Etabonate 0.5% compared to Bepotastine Besilate 1.5%.
Conclusion: This study demonstrated that LE was more efficacious than B.B in treating patients of VKC,
but the mean IOP was found to be more in patients on LE.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Allergic conjunctival disease (ACD) is defined as “a
conjunctival inflammatory disease associated with a
type I allergy accompanied by some subjective and
objective symptoms.”1 Types of ocular allergy include
seasonal conjunctivitis, perennial conjunctivitis, atopic
keratoconjunctivitis and vernal keratoconjunctivitis.2

Vernal keratoconjunctivitis (VKC) is a chronic,
recurrent, bilateral inflammatory disease of cornea and
conjunctiva affecting young children, mostly in their first
decade.3 VKC is a disease of warm climate and warm
weather months.4 The pathology is an immunologically
mediated, hypersensitive reaction to environmental
antigens., mediated by Th-2 lymphocytes (TypeIV
hypersensitivity reaction).2,5
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“Diagnosis of this Allergic condition is done by the
presence of characteristic clinical features which consist
of itching, cobblestone papillae seen over upper tarsal
conjunctiva, Tranta’s spots over the limbus and superficial
keratitis.”6 Broadly the treatment of VKC is divided
into preventive, clinical and surgical options. Preventive
measures include eliminating or avoiding allergens like
house dust mites and pollen, while surgical options involves
scraping fibrin from non-healing shield ulcers or removing
upper tarsal giant papillae; however surgical options are
reserved for severe cases.2 Various treatment modalities
of VKC are topical mast cell stabilizers, anti-histaminics,
corticosteroids, and immunomodulators.7

Steroids are being used as the mainstay of treatment for
VKC. Loteprednol etabonate (LE) is the 17β -chloromethyl
ester of ∆1-cortienic acid with a 17α-etabonate moiety.8

Various trials and studies have provided a promising result
of this drug. However, because steroids are associated with
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treatment related adverse effect, such as cataract, glaucoma
and keratitis, they should be reserved for the management
of acute allergic crises and for no more than 2 to 4 weeks.2

The newest type of topical anti- allergy medications
for allergic conjunctivitis is the dual action agent, namely
bepotastine which combines strong antihistaminic activity
with mast cell stabilizing properties to provide both
rapid and long lasting relief. “Bepotastine besilate is
a dual-action agent, a highly selective histamine H1-
receptor antagonist9,10 with potent mast cell-stabilizing
effects.11–16”

In the past, various studies have been done to
compare the efficacy of bepotastine and loteprednol with
other anti-allergic drugs. However, there are no study
available comparing bepotastine and loteprednol in vernal
keratoconjunctivitis. On the basis of that, this study
compared the efficacy of bepotastine besilate 1.5% and
loteprednol etabonate 0.5% topical eye drops in subjects
with allergic conjunctival disease.

2. Materials and Methods

This prospective randomized clinical study was conducted
after clearance from Board of Studies and Ethical committee
in the Department of Ophthalmology, TMMC & RC,
Moradabad (UP).

2.1. Sample size

The study population has been calculated by using G-power
with 80% of the power and 5% of the significance level.
The total sample size was determined to be 100, randomly
divided into 2 groups of 50 each.

2.2. Randomization

Patients were randomized into two groups, group A and
group B based on alternate sequencing of patients, even
numbers were Group A and odd numbers were Group B.
Group A patients (n=50) were started on topical bepotastine
1.5% twice a day and Group B patients (n=50) were started
on topical loteprednol 0.5% four times a day.

2.3. Inclusion and Exclusion criteria

The study subjects were chosen as per the inclusion and
exclusion criteria:

2.4. Inclusion criteria

1. Patients diagnosed with allergic conjunctivitis on slit
lamp examination.

2. Age more than 5 years.

2.5. Exclusion criteria

1. Patients having known hypersensitivity to either agent.

2. Patients already on medication(s for seasonal allergic
conjunctivitis.

3. Patients having any active ocular disease or other
significant illness, which hampers the examination as
per the protocol.

4. Patients who had undergone refractive surgery within
6 months.

5. Patients using contact lenses.

2.6. Study procedure

After obtaining a written informed consent, each patient
were asked a detailed ocular and systemic history, using
a pre-formed proforma. The characteristic symptoms,
duration of symptoms, occurrence of symptoms, whether
seasonal or perennial, family and personal history of allergy
and past treatment.

Patients were re-examined after 1 week and 2 weeks. At
each follow up visit, best corrected visual acuity, anterior
segment examination using slit lamp, tear film examination
(Schirmer’s test and tear film breakup time) and intraocular
pressure were measured.

2.7. Evaluation

After the initial approach and group assignment, we applied
a grading score for the objective assessment of signs and
symptoms. The Symptoms and signs were assessed and
graded by severity from 0 to 3, with higher scores indicating
greater severity. Patients were also assessed regarding
changes in IOP, tear film status, slit lamp examination.
Patients were also assessed for any adverse effects on day
1, 7 and 15. Patients were scored based on severity of signs
and symptoms on day 1, 7 and 15.

3. Results

The distribution of age groups and gender had no
significant difference in distribution of age groups between
Bepotastine Besilate 1.5% and Loteprednol Etabonate
0.5%. (Table 1)(Figure 1)

Itching and tearing score 1 and 2 for both eyes at day 1, 7
and 15 was significantly more among Bepotastine Besilate
1.5% compared to Loteprednol Etabonate 0.5%. (Table 2)
Foreign body Sensation score 1 and 2 for both eyes at day 1
and 7 was significantly more among Loteprednol Etabonate
0.5% compared to Bepotastine Besilate 1.5%.(Table 3)

Photophobia score 1 and 2 for both eyes at day 1, 7 and
15 was significantly more among Bepotastine Besilate 1.5%
compared to Loteprednol Etabonate 0.5%. Conjunctival
hyperemia score 1 and 2 for both eyes at day 1, 7 and 15
was significantly more among Bepotastine Besilate 1.5%
compared to Loteprednol Etabonate 0.5%.

Upper tarsal papillae score 1 and 2 for right eye at
day 7 and 15 was significantly more among Bepotastine
Besilate 1.5% compared to Loteprednol Etabonate 0.5%.
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Upper tarsal papillae score 1 and 2 for left eye at day 1, 7
and 15 was significantly more among Bepotastine Besilate
1.5% compared to Loteprednol Etabonate 0.5%.

The Limbus score 1 and 2 for both eyes at day 1, 7 and
15 was significantly more among Bepotastine Besilate 1.5%
compared to Loteprednol Etabonate 0.5%.

Keratitis score 1 and 2 for right eye at day 1, 7 and 15
was significantly more among Bepotastine Besilate 1.5%
compared to Loteprednol Etabonate 0.5%. Keratitis score
1 and 2 for left eye at day 1 and score 1 at day 7
was significantly more among Bepotastine Besilate 1.5%
compared to Loteprednol Etabonate 0.5%.

Discharge score 1 and 2 of right eye at day 1, 7 and 15
was significantly more among Bepotastine Besilate 1.5%
compared to Loteprednol Etabonate 0.5%. Discharge score
1 and 2 of left eye at day 1, 7 and 15 was significantly more
among Bepotastine Besilate 1.5% compared to Loteprednol
Etabonate 0.5%.

The mean IOP for both eyes at day 1, 7 and 15
was significantly more among Loteprednol Etabonate 0.5%
compared to Bepotastine Besilate 1.5%. (Figures 2 and 3)

Fig. 1: Distribution of study population according to gender

4. Discussion

Management strategies are changing rapidly; many new
treatments are being developed and established agents are
being applied differently. Eye care practitioners, primary
care providers, and allergists have a growing selection of
topical agents from which to choose, with the principal
goal of relieving and controlling the symptoms and signs
of allergic conjunctivitis.17

Corticosteroids are very effective, particularly in quieting
disease exacerbations. Prednisolone, fluorometholone, and
dexamethasone have been selected for this purpose.

Fig. 2: Comparison of mean IOP (Left eye) at day 1, 7 and 15
between Bepotastine Besilate 1.5% and Loteprednol Etabonate
0.5%

Fig. 3: Comparison of mean IOP (Right eye) at day 1, 7 and
15 between Bepotastine Besilate 1.5% and Loteprednol Etabonate
0.5%

With adequate monitoring, this is acceptable. However,
loteprednol – an agent with less of an effect on intraocular
pressure – has been found to be just as effective as
prednisolone in VKC.18

BBOS 1.5% has previously been shown to rapidly
relieve conjunctival allergen challenge (CAC)-induced
ocular pruritus 8 hours following dosing, as well as reduce
secondary signs of inflammation, such as eyelid swelling,
ocular tearing, and ciliary hyperemia.19

Allergic diseases are on the rise. While several
practitioners may see patients with allergy as the initial
point of contact, a multidisciplinary approach is needed to
maximize the treatment outcomes for patients with allergic
conjunctivitis and other ocular allergic diseases.
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Table 1: Distribution of study population according to age groups

Bepotastine besilate
1.5%

Loteprednol etabonate
0.5%

Total

Age groups

5-10 years 30 29 59
60.0% 58.0% 59.0%

11-15 years 20 21 41
40.0% 42.0% 41.0%

Gender

Male 31 30 61
62.0% 60.0% 61.0%

Female 19 20 39
38.0% 40.0% 39.0%

Table 2: Comparison of Itching score at day 1, 7 and 15 between Bepotastine Besilate 1.5% and Loteprednol Etabonate 0.5%

Itching - Left eye Bepotastine
Besilate 1.5%

Loteprednol
Etabonate 0.5%

Chi-square value p-value

day 1

1 26 28 4.169 0.124
52.0% 56.0%

2 20 22
40.0% 44.0%

3 4 0
8.0% 0.0%

day 7

0 6 12 7.534 0.023*
12.0% 24.0%

1 32 35
64.0% 70.0%

2 12 3
24.0% 6.0%

day 15

0 22 33 10.443 0.005*
44.0% 66.0%

1 20 17
40.0% 34.0%

2 8 0
16.0% 0.0%

Table 3: Comparison of Foreign body Sensation at day 1, 7 and 15 between Bepotastine Besilate 1.5% and Loteprednol Etabonate 0.5%

Foreign body Sensation - Left eye day
1

Bepotastine
Besilate 1.5%

Loteprednol
Etabonate 0.5%

Chi-square value p-value

Day 1

0 16 3 16.635 < 0.001*
32.0% 6.0%

1 24 44
48.0% 88.0%

2 10 3
20.0% 6.0%

Day 7

0 10 6 6.167 < 0.001*
20.0% 12.0%

1 36 44
72.0% 88.0%

2 4 0
8.0% 0.0%

Day 15

0 36 21 9.180 0.002*
72.0% 42.0%

1 14 29
28.0% 58.0%
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5. Conclusion

Allergen avoidance is important to prevent allergic
conjunctivitis; however, when avoidance fails and patients
present with isolated symptoms, such as ocular itching,
dual-activity agents should be prescribed first. This study
demonstrated that LE was more efficacious than BB in
treating patients of VKC, but the mean IOP was found to
be more in patients on LE.
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