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Background: Seasonal allergic conjunctivitis (SAC) is a prevalent ocular condition affecting 15-20% of
the global population, characterized by itching, redness, tearing, and swelling. Effective management of
SAC is essential to improve patients’ quality of life and reduce the socio-economic burden associated
with this condition. This study compares the clinical efficacy and safety of olopatadine, ketotifen, and
epinastine for treating SAC. Methods: This prospective, randomized, comparative study enrolled 90
patients with confirmed SAC. Participants were randomized into three groups: olopatadine (Group A),
ketotifen (Group B), and epinastine (Group C). The study medications were administered twice daily for
four weeks. Primary outcomes included changes in conjunctival hyperemia, papillary reaction, and
ocular itching scores assessed at baseline and weekly follow-ups. Safety was evaluated through adverse
event monitoring. Results: All three treatments significantly reduced symptoms over the study period.
Olopatadine demonstrated the highest efficacy, with a 95.65% reduction in conjunctival hyperemia,
82.35% in papillary reaction, and 100% in ocular itching (p < 0.0005). Ketotifen and epinastine were
also effective, with improvements in ocular itching by 57.14% and 63.64%, respectively. All treatments
were well tolerated, with only mild adverse events reported. Conclusion: Olopatadine is the most
effective in managing SAC symptoms, followed by epinastine and ketotifen. These findings provide
valuable insights for optimizing SAC treatment and improving patient outcomes.

Keywords : Seasonal allergic conjunctivitis, olopatadine, ketotifen, epinastine, ocular itching, mast cell
stabilizers.

INTRODUCTION:

Seasonal allergic conjunctivitis (SAC) is the
most prevalent ocular allergic condition,
affecting 15-20% of the population worldwide.
Characterized by symptoms such as itching,
redness, tearing, and swelling of the eyes, SAC
significantly impacts the quality of life, daily
activities, and  productivity  of  those

affected.(1)The socio-economic burden of this
condition is substantial, considering the distress
and discomfort it causes, which can lead to
decreased performance at work or school and
increased healthcare costs. (2) Effective
management of SAC is crucial for alleviating
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these symptoms and improving patients' overall
well-being.(3)

The pathophysiology of SAC involves an IgE-
mediated hypersensitivity reaction to
environmental allergens such as pollen, dust
mites, and animal dander. This reaction triggers
the release of inflammatory mediators like
histamines from mast cells, resulting in the
clinical manifestations of SAC. Therefore, the
mainstay of SAC treatment focuses on
antihistaminic and anti-inflammatory therapies to
mitigate these allergic responses.(4)

Among the latest generation of topical
antiallergic agents, olopatadine, ketotifen, and
epinastine have garnered significant attention.
These agents not only exhibit potent
antihistaminic properties but also possess mast
cell stabilizing and anti-inflammatory actions,
making them highly effective in managing SAC.
Their multifaceted mechanisms of action provide
comprehensive relief from the array of
symptoms associated with SAC.(5)

Olopatadine, a selective H1 receptor antagonist
with mast cell stabilizing properties, has been
widely used in the treatment of SAC. It
effectively reduces ocular itching, redness, and
swelling, providing rapid symptom
relief.(6)Ketotifen, another =~ H1  receptor
antagonist, also exhibits mast cell stabilization
and has been shown to alleviate symptoms of
SAC effectively.(7)Epinastine, with similar
properties, provides both antihistaminic and anti-
inflammatory effects, contributing to its efficacy
in managing allergic conjunctivitis.(8)

Despite the availability of these effective
treatments, there remains a need for comparative
studies to evaluate their relative efficacy and

safety comprehensively. Understanding the
nuanced differences in their clinical performance
can guide ophthalmologists and healthcare
providers in selecting the most appropriate
treatment for individual patients, ensuring
optimal therapeutic outcomes.

The study also monitored the tolerability of the
medications by recording adverse events (AESs).
By systematically comparing the efficacy and
safety profiles of these agents, the study aims to
provide valuable insights into their relative
performance in managing SAC, ultimately aiding
in the optimization of treatment strategies for
this common and burdensome condition.

MATERIALS AND METHODS

Study Design and Setting: This prospective,
comparative study was conducted over a period
of three months at the Department of
Pharmacology in collaboration with the
Department of Eye at National Institute for
Medical Sciences and Research (NIMS),
Jaipur.The study was designed to evaluate and
compare the clinical efficacy and safety of
olopatadine, Kketotifen, and epinastine in the
treatment of seasonal allergic conjunctivitis
(SAC).

Study Population: A total of 90 subjects
diagnosed with SAC were enrolled in the study.
The inclusion criteria  were as follows:
individuals aged 18 years and above, presenting
with clinical symptoms of SAC such as itching,
redness, tearing, and swelling of the eyes, and a
confirmed  diagnosis of SAC by an
ophthalmologist. Exclusion criteria included any
ocular infection, history of hypersensitivity to
study medications, use of other antiallergic eye
drops within the last two weeks, and any
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systemic condition that could interfere with the
study outcomes.

Participants were randomly assigned to one of
three treatment groups using a computer-
generated randomization sequence. Each group
consisted of 30 subjects. Group A received
olopatadine eye drops, Group B received
ketotifen eye drops, and Group C received
epinastine eye drops. The randomization ensured
an equal distribution of subjects across the three
treatment groups.

The study medications—olopatadine (0.1%),
ketotifen (0.025%), and epinastine (0.05%)—
were provided in identical bottles to maintain
blinding. Participants were instructed to instill
one drop of the assigned medication into the
affected eye(s) twice daily (morning and
evening) for a duration of four weeks.
Compliance was monitored through patient
diaries and follow-up visits.

The primary outcome measure was the change in
clinical parameters of SAC, assessed using a 4-
point scale ranging from none (0) to severe (3).
The parameters evaluated included conjunctival
hyperemia, papillary reaction, and ocular itching.
These symptoms were graded at baseline and
during follow-up visits at weeks 1, 2, 3, and 4.

Safety and tolerability were assessed by
monitoring adverse events (AEs) throughout the
study period. Participants were instructed to
report any side effects immediately. AEs were
documented and classified based on severity
(mild, moderate, severe) and their possible
relation to the study medication (related or
unrelated).

Data Collection and Statistical Analysis: Data
were collected at each follow-up visit, recorded
on standardized case report forms, and entered
into a secure database. Statistical analysis was
performed using SPSS software version 25.0.
Descriptive statistics were used to summarize the
demographic and clinical characteristics of the
study population. Continuous variables were
expressed as mean * standard deviation (SD),
and categorical variables were presented as
frequencies and percentages. The efficacy of the
treatments was compared using ANOVA for
continuous variables and chi-square test for
categorical variables. A p-value of less than 0.05
was considered statistically significant.

Ethical Considerations: The study protocol was
reviewed and approved by the Institutional
Ethics Committee of our institute. Written
informed consent was obtained from all
participants prior to enrollment. The study was
conducted in accordance with the principles of
the Declaration of Helsinki and Good Clinical
Practice guidelines.

RESULTS

In the present study, 90 subjects with SACwere
assessed for efficacy and tolerability of the study
medications.Table 1 shows the age distribution
of 90 participants, evenly split into three groups
(olopatadine,  ketotifen, epinastine).  Most
participants were aged 16-30 years, comprising
56.67% in the olopatadine group, 63.33% in the
ketotifen group, and 60% in the epinastine
group. The mean ages were 23.87 + 11.03 years
(olopatadine), 24.56 + 9.87 years (ketotifen), and
25.22 *+ 12.34 vyears (epinastine), with no
significant differences between groups (F=0.289,
P=0.749). This balanced age distribution ensures
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that age did not affect the comparative efficacy

Table 1: Age Distribution (n=90)

and safety outcomes of the treatments.

Age Group (yrs.) | Olopatadine n (%) Ketotifen n (%) Epinastine n (%) Total n (%)
3-15 8 (26.67) 5 (16.67) 6 (20.00) 19 (21.11)
16-30 17 (56.67) 19 (63.33) 18 (60.00) 54 (60.00)
31-45 3 (10.00) 4 (13.33) 4 (13.33) 11 (12.22)
46-65 2 (6.67) 2 (6.67) 2 (6.67) 6 (6.67)
Total 30 (100) 30 (100) 30 (100) 90 (100)
Mean Age + SD 23.87 £11.03 24.56 £ 9.87 25.22 +£12.34 24.55 +11.08

There was no statistically significant difference between the groups. F=0.289, P=0.749 (One-way

ANOVA).

Table 2: Treatment Outcome (n=30) — Olopatadine Group

Study Baseline | Visit 1| Visit 2| Visit 3| Visit 4 | Change in | % *p-
Parameters | Score (1 (2 (3 (4 Score Change | value

Mean + | week) | weeks) | weeks) | weeks) |from from

SD Mean | Mean * | Mean £ | Mean % | Baseline Baseline

+SD SD SD SD Mean
SD

Conjunctival {230 +|1.20 /060 =020 +|0.10 +|-220 +£|95.65 0.0005
Hyperemia 0.53 0.41 0.49 0.41 0.31 0.59
Papillary 170 +|100 +|{050 +|040 +£|030 =+ |[-140 +]8235 0.0005
Reaction 0.60 0.36 0.50 0.49 0.40 0.84
Ocular 210 +£|100 £|040 £(0.10 +£[{0.00 +|-210 +]100 0.0005
Itching 0.55 0.61 0.50 0.30 0.00 0.55

*Friedman test with P < 0.0005. All the above parameters improved considerably with the significant P

Table 2 presents the treatment outcomes for 30
Significant
improvements were observed in all parameters
hyperemia

patients

over four

using

weeks.

olopatadine.

Conjunctival

decreased from 2.30 + 0.53 at baseline to 0.10 £
0.31 (95.65% improvement), papillary reaction
from 1.70 +
improvement), and ocular itching from 2.10 *

0.60 to 0.30 + 0.40 (82.35%
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0.55 to 0.00 £ 0.00 (100% improvement). The
changes were statistically significant (p <

Table 3: Gender Distribution (n = 90)

0.0005). This data underscores olopatadine’s
effectiveness in alleviating SAC symptoms.

Sex Olopatadine Ketotifen Epinastine Total
Male 17 15 13 45
Female 12 14 19 45
Total 30 30 30 90

Table 3 shows the gender distribution among 90
participants, evenly divided into three treatment
groups (olopatadine, ketotifen, epinastine). Each
group had 30 participants. Males comprised 17
in the olopatadine group, 15 in the ketotifen
group, and 13 in the epinastine group. Females
Table 4: Treatment Outcome (n=30) — Ketotifen Group

comprised 12 in the olopatadine group, 14 in the
ketotifen group, and 19 in the epinastine group.
Overall, there were 45 males and 45 females,
ensuring a balanced gender distribution across all
groups.

Study Baseline | Visit 1| Visit 2| Visit 3| Visit 4 | Change in | % *p-
Parameters | Score (1 (2 (3 (4 Score Change | value
Mean + | week) | weeks) | weeks) | weeks) |from from

SD Mean | Mean + | Mean £ | Mean % | Baseline Baseline
+SD SD SD SD Mean
SD
Conjunctival {250 +(220 +|180 +|140 +|110 +|-140 +|56.00 0.0005
Hyperemia 0.51 0.65 0.55 0.50 0.30 0.55
Papillary 180 +|160 +[140 +|120 +|1.00 +|-0.80 +|44.44 0.0005
Reaction 0.50 0.50 0.50 0.40 0.36 0.55
Ocular 210 +£|190 £|160 £|120 +[{090 +|-1.20 +|57.14 0.0005
Itching 0.60 0.70 0.50 0.40 0.40 0.60

*Repeated measure ANOVA (Significant) F=87.834, P<0.0005. All the above parameters improved
considerably with significant P value, with the highest improvement observed in ocular itching. SD:
Standard deviation
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The treatment outcomes for the Ketotifen group
showed significant improvement across all
parameters. Conjunctival hyperemia scores
decreased from 2.50 + 0.51 at baseline to 1.10
0.30 at week 4, marking a 56% reduction.
Papillary reaction improved from 1.80 + 0.50 to
1.00 % 0.36, a 44.44% reduction. Ocular itching

showed the most significant change, reducing
from 2.10 £ 0.60 to 0.90 = 0.40, achieving a
57.14% improvement. The changes were
statistically significant with a p-value of 0.0005.
These results underscore the effectiveness of
Ketotifen in alleviating symptoms of SAC over
the 4-week period.

Table 5: Treatment Outcome (n=30) — Epinastine Group

Study Baseline | Visit 1 | Visit Visit 3| Visit 4| Change in | % *p-
Parameters | Score (1 2(2 3 (4 Score Change | value
Mean =+ | week) | weeks) | weeks) |weeks) |from from

SD Mean | Mean +| Mean * | Mean * | Baseline Baseline
+SD SD SD SD Mean +
SD
Conjunctival {240 +|180 +|130 +[110 *|090 =+|-150 +]|62.50 0.0005
Hyperemia 0.50 0.60 0.55 0.30 0.25 0.58
Papillary 170 +]150 *|{120 +|100 %|090 =+|-0.80 =*|47.06 0.0005
Reaction 0.45 0.45 0.50 0.40 0.35 0.55
Ocular 220 +£|170 £|{130 £|1.00 +/080 +|-140 +|63.64 0.0005
Itching 0.55 0.60 0.50 0.40 0.30 0.60

*Repeated measure ANOVA (Significant); F=44.708, P<0.0005. All the above parameters improved
considerably with significant P value, with the highest improvement observed in ocular itching. SD:

Standard deviation.

The Epinastine group demonstrated significant
improvement in all study parameters.
Conjunctival hyperemia scores decreased from
2.40 £ 0.50 at baseline to 0.90 £ 0.25 at week 4,
a 62.50% reduction. Papillary reaction scores
improved from 1.70 + 0.45 to 0.90 = 0.35, a
47.06% reduction. Ocular itching showed the
highest improvement, reducing from 2.20 £+ 0.55
to 080 =+ 0.30, achieving a 63.64%
improvement. These changes were statistically
significant with a p-value of 0.0005. The results
highlight the efficacy of Epinastine in alleviating

SAC symptoms over the 4-week period,
particularly in reducing ocular itching.

DISCUSSION

In this study, we evaluated the clinical efficacy
and safety of olopatadine, ketotifen, and
epinastine  in  treating seasonal allergic
conjunctivitis (SAC) in 90 patients, of whom 45
were male and 45 were female. The mean ages
for the olopatadine, ketotifen, and epinastine
groups were 23.87 + 11.03, 24.56 + 9.87, and
25.22 + 12.34 years, respectively. There were no
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significant differences among the groups in
terms of demographic data and baseline clinical
characteristics, ensuring a fair comparison.

The age distribution among the treatment groups
was well balanced, ensuring no significant age-
related bias in the outcomes. The majority of
participants were in the 16-30 year age group
(60%), followed by the 3-15 year group
(21.11%). The mean age across the groups was
similar, with no statistically significant
difference (F=0.289, P=0.749). This uniformity
in age distribution across the groups helps in
attributing the observed treatment effects directly
to the medications rather than age-related factors.

The gender distribution was also balanced across
the groups, with each group containing
approximately equal numbers of male and
female participants (P = 0.815). This equitable
gender distribution ensures that the efficacy and
safety outcomes are not skewed by gender-
related variations, lending robustness to the
study's findings. The study assessed hyperemia,
regression of papillary lesions, and ocular itching
using a 4-point scale (none to severe). All three
medications showed a progressive decrease in
symptom scores across different visits.
Olopatadine demonstrated significantly greater
effectiveness in reducing symptoms at all stages
compared to ketotifen and epinastine. Although
ketotifen and epinastine showed similar efficacy
in reducing conjunctival hyperemia, epinastine
proved more effective than ketotifen in relieving
papillary reaction and ocular itching. However,
both were less effective than olopatadine. All
treatments were well tolerated, with only mild
adverse effects observed.

The mean age of 24.55 + 11.08 years aligns with
Borazan et al.'s findings (26.20 + 10.07 years).
(9) In the olopatadine group, there was a
significant improvement in individual symptom
scores: 95.65 % for conjunctival hyperemia,
82.35% for papillary reaction, and 100% for
ocular itching. Notably, ocular itching exhibited
the highest improvement. Prior studies have also
underscored olopatadine's efficacy in treating
allergic conjunctivitis symptoms.(10,11) These
findings corroborate the effectiveness of
olopatadine in managing SAC symptoms,
emphasizing its role in clinical practice.Yaylali
et al's study aligns with our findings,
emphasizing olopatadine's superiority —over
NSAIDs in alleviating clinical parameters,
particularly ocular itching. (12)

In the ketotifen group, improvements were
noted: 56.00% for conjunctival hyperemia, 44.44
% for papillary reaction, and 57.14 % for ocular
itching, with the highest improvement seen in
conjunctival hyperemia. Kidd et al. also
supported ketotifen's efficacy in SAC symptom
relief.(13)

Epinastine demonstrated improvements: 62.50 %
for conjunctival hyperemia, 47.06 % for
papillary reaction, and 63.64 % for ocular
itching, the most significant improvement was
observed in ocular itching, which saw a 63.64%
reduction from baseline.(Table 5) This finding is
consistent ~ with  several  other  studies
demonstrating epinastine's  effectiveness in
alleviating symptoms of seasonal allergic
conjunctivitis.(14,15) However, it is worth
noting that a study by Whitcup et al. found
epinastine to be non-inferior to levocabastine in
controlling both itching and hyperemia.(15)
These results underscore epinastine's efficacy,
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particularly in reducing ocular itching, aligning
with existing literature on its therapeutic
benefits.

The modified Hartwig and Siegel scale
categorizes adverse drug reactions (ADRs) by
severity, considering factors like treatment
change necessity and hospital stay duration. In
our study, all participants experienced only mild
ADRs, which resolved without intervention and
didn't prolong hospital stays. This aligns with
findings from various other studies (16,17),
indicating a consistent trend of mild ADRs.

The study revealed varying rates of adverse
effects across the medication groups: 10% in
olopatadine, 30% in epinastine, and 53.33% in
ketotifen. Ketotifen had the highest incidence of
irritation (46.67%), while olopatadine showed
better tolerability with stinging reported in only
two subjects. These findings reflect those of
earlier studies by Aguilar and Mah et al. (10,17).

The study revealed varying adverse effect
incidences among the different medication
groups. In the olopatadine group, only 10% of
participants reported adverse effects. This is
significantly lower compared to the epinastine
group, where 30% experienced adverse effects,
and the ketotifen group, which had the highest
incidence at 53.33%.

Irritation was the most commonly reported
adverse effect, particularly prominent in the
ketotifen group, where 46.67% of participants
experienced it. In the epinastine group, 30%
reported irritation. Olopatadine showed the
highest tolerability, with only two subjects
experiencing stinging.

These results are consistent with earlier studies
carried out by Aguilar and Mah, which also
highlighted similar observations regarding the
tolerability of these medications. The results
suggest that olopatadine may be the preferred
choice for minimizing adverse effects.(10,17)

This study has several limitations. The small
sample size of 90 participants may limit the
generalizability of the findings to the broader
population. Additionally, the inability to blind
the study medications could introduce bias in the
reporting of symptoms and adverse effects. The
study's duration of four weeks may not capture
long-term efficacy and safety of the treatments.
Furthermore, the study did not consider potential
interactions  with other medications that
participants may have been taking. Future
research with larger, blinded, and longer-term
studies is needed to confirm these findings and
provide a more comprehensive understanding of
the treatments' effectiveness and safety.

CONCLUSION

In conclusion, this study demonstrates that
olopatadine is highly effective in improving
symptoms of seasonal allergic conjunctivitis,

particularly  ocular itching, with better
tolerability compared to ketotifen and epinastine.
While ketotifen showed significant

improvements in conjunctival hyperemia, its
higher incidence of adverse effects may limit its
desirability. Epinastine also effectively reduced
symptoms but was less well tolerated than
olopatadine. These findings highlight
olopatadine as a preferable treatment option due
to its efficacy and safety profile. However,
further research with larger, blinded, and longer-
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term studies is needed to validate these results
and explore long-term outcomes.
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