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explained by an immunoglobulin E (IgE)-dependent 
mechanism, including late-phase reactions.[1]

The allergic reaction is the body’s response to the 
environmental allergen exposure, binding an IgE on the 
surface of  conjunctival mast cells, and causing an immediate 
release of  histamine, which triggers the inflammatory 
cascade with a release of  inflammatory mediators such as 
tryptase, prostaglandins, and leukotrienes.

The clinical presentation of  ocular allergy can be seen in 
isolation or more commonly associated with rhinitis, asthma, 
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Allergic conjunctivitis is a group of  inflammatory disorders 
which is the only ocular phenomenon that can be completely 
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Abstract
Introduction: The term “allergic conjunctivitis” refers to a group of hypersensitivity disorders of eye. This is a common 
ocular condition which presents with itching, redness, tearing, swelling, burning, fullness in the eye, leading to rubbing of 
the eye, and blurred vision. Histamine, prostaglandins, and mast cell degranulation are important mediators responsible 
for the signs and symptoms of seasonal and perennial allergic conjunctivitis. Olopatadine is a novel drug with dual action 
of mast cell stabilizer with blocking of histamine H1 receptors. Ketorolac tromethamine 0.5% ophthalmic solution is a very 
potent nonsteroidal anti-inflammatory drug (NSAID) that inhibits the enzyme cyclooxygenase and decreases the synthesis 
of prostaglandins.

Objectives: The objectives of the study were to compare the clinical efficacy and therapeutic effects of 0.1% olopatadine 
hydrochloride to that of 0.5% ketorolac tromethamine ophthalmic solution with different pharmacological mechanisms in the 
management of seasonal allergic conjunctivitis.

Materials and Methods: This was a comparative study that was conducted on patients with allergic conjunctivitis attending 
ophthalmology outpatient department in a tertiary health-care center during the study period of 1 year. A total of 100 patients 
were chosen by purposive sampling method and randomized into two groups. Group A patients were treated with olopatadine 
and Group B patients were treated with ketorolac and the drugs were instilled twice daily. Patients were evaluated for clinical 
signs and symptoms at baseline and at 30 min, 2 days, 7 days, and 14 days of application of eye drops.

Results: The mean age in our study was 27.81 years and had male predominance. There was a significant reduction in the 
frequency of all ocular signs and symptoms of hyperemia and itching following initiation of medication. The percentage of non-
responders was comparable between both the groups. Three patients showed increase in hyperemia signs at 30 min post-
application of ketorolac. Adverse reaction was observed in three patients in the ketorolac group.

Conclusion: The topical dual-action drug-olopatadine and NSAID-ketorolac both have an attenuating and equivocal effect on 
the clinical signs and symptoms of allergic conjunctivitis.
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atopic dermatitis, or angioedema. The severity of  disease ranges 
from mild to severe. Ocular manifestations include itching, 
redness, tearing, pain, burning sensation, and foreign body 
sensation, with itching and hyperemia as the cardinal features.

The signs and symptoms of  allergic conjunctivitis can be 
inhibited by modulating the allergic process at various levels 
ranging from tear dilution, to local vascular constriction, to 
inhibition of  mediator activity after release, and, ultimately, 
inhibiting the mast cell from reacting in the presence of  a 
sensitizing agent.[2]

Olopatadine is a novel drug which has been shown clinically 
to have therapeutic value in the treatment of  allergic 
conjunctivitis.[3-6] It has a dual action of  mast cell mediator 
release with blocking of  histamine H1 receptors.[3,5,6]

Ketorolac tromethamine 0.5% ophthalmic solution is a 
very potent nonsteroidal anti-inflammatory drug (NSAID) 
that inhibits the enzyme cyclooxygenase and decreases the 
synthesis of  prostaglandins.[7]

MATERIALS AND METHODS

This was a prospective, comparative study that was 
conducted on outpatients attending the Outpatient 
Department in Rajarajeswari Medical College and Hospital, 
Bengaluru. The study was conducted on 100 patients chosen 
by purposive sampling method who came with signs and 
symptoms of  allergic conjunctivitis and met the predefined 
criteria of  the same. The patients were randomized into two 
groups, Group A consisted of  50 patients who received 
treatment with 0.1% olopatadine hydrochloride and 
Group B consisted of  the other 50 patients who received 
treatment with 0.5% ketorolac tromethamine [Figure 1].

Data were collected over a period of  12 months, from 
November 2018 to October 2019, and each patient’s 
follow-up was done for a minimum time duration of  
15 days. All patients above 18 years of  age with ocular 
itching, hyperemia, and mucus discharge and clinically 
proven allergic conjunctivitis were included in the study. 
Patients with infective cause of  conjunctivitis, other ocular 
pathologies, pregnant and lactating mothers, and immune-
compromised patients were excluded from the study. 
Patients with systemic manifestations of  allergy and on 
systemic therapy with antihistamines, NSAIDs, steroids, 
and other medications were also excluded from the study.

The study was initiated after obtaining the Institutional 
Ethical Committee clearance.

Thorough ocular examination was performed starting 
from visual acuity, slit-lamp biomicroscopy to evaluate 

conjunctival and corneal involvement if  any. Intraocular 
pressure was measured using non-contact tonometer. 
Fundus examination using indirect ophthalmoscopy was 
performed in all the patients.

After establishing the diagnosis, the patients were graded 
for clinical signs and symptoms. Each subject graded 
ocular itching using a scale ranging from 0 (none) to 
4 (an incapacitating itch which requires significant eye 
rubbing).[8] as in Table 1. Ocular hyperemia was assessed 
in three-vessel beds: Conjunctival, ciliary, and episcleral. 
Each vessel bed was graded for hyperemia using a scale 
ranging from 0 (none) to 4 (extremely severe) as described 
in Table 2. These scorings were taken as the baseline score 
of  clinical findings.

The patient’s clinical signs and symptoms were recorded, 
and then, the starting point of  treatment was considered as 
the first application of  either of  the drug during patients 
1st visit. Clinical responses were recorded in the next 
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Figure 1: Frequency distribution of patients in Group A and 
Group B

Table 1: Grading of itching symptoms
Score Itching symptoms
0 None
1 Intermittent tickling sensation, involving more than corner 

of eye
2 Mild, continuous itch without desire to rub
3 Severe itch with desire to rub

Table 2: Grading of hyperemia signs
Score Hyperemia signs
0 None
1 Mild, slightly dilated blood vessels, pink in color, may be 

quadrantal
2 Moderate, more apparent vessel dilatation, vessel color 

is more intense, involves most of vessel bed
3 Severe, numerous, and obvious dilated blood vessels, 

color deep red, not quadrantic
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30 min, 2 days, 7 days, and 14 days. The patients were 
advised to instill the drops twice daily.

Response in treatment was evaluated based on whether the 
patient showed any improvement in the clinical signs and 
symptoms. Ocular scorings were again recorded at 30 min, 
at 2nd, 7th, and 14th days. The final point of  evaluation will 
be the time when the patient reaches a score 0.[9] Patients 
reported any kind of  adverse reaction or intolerance that 
appeared after the application of  the drug. The evaluation 
of  adverse effects was as follows: 0 – absent, 1 – mild, 2 – 
moderate, and 3 – severe as shown in Table 3.[9]

After the data collection, the data were analyzed using 
descriptive and inferential statistics. The software used 
for analysis was MS Excel and SPSS statistics software 
version 20.0. To find the significance in categorical data, 
Chi-square test was used. In the above statistical tool, 
P < 0.05 was considered as statistically significant.

No adverse reaction was observed in patients treated with 
olopatadine. Stinging sensation was observed in three 
patients who were treated with ketorolac. Mild stinging 
sensation was reported in all the three patients hence had 
an adverse reaction score 1.

There was an increase in hyperemia signs in three patients 
of  the ketorolac group at the 1st visit. These observations 
were made only at 30 min of  application and not on any 
other follow-up visits.

DISCUSSION

Allergic conjunctivitis is a bilateral and self-limiting 
inflammatory process.[10] It is an immunopathological 
disease[9] and the inflammation is fundamentally caused 
by an IgE-mediated immune mechanism or immediate 
hypersensitivity mechanism resulting from direct contact 
of  the allergen with the conjunctival surface in sensitized 
patients – triggering mast cell activation and the release of  
different mediators.[10] Mast cells play an important role in 
the pathophysiology and mediate the inflammatory reaction.

In our study, all the 100 patients completed the study, 
with 100% compliance to topical drop application to both 
olopatadine group and ketorolac group. The mean age of  
subject in Group A was 27.9 years and in Group B was 
27.72 years. The mean age of  the subjects in total was 
27.81 year with a standard deviation of  5.22 years. The 
study group ranged from 18 to 38 years inclusive of  both 
Group A and Group B [Figure 2].

We observed male predominance in both the groups; 
26 males and 24 females in Group A and 28 males and 
22 females in Group B [Figure 3]. Similar observation was 
made in the studies.

In this study, 54% of  patients showed improvement in 
itching symptoms from baseline to 30 min of  instillation 
of  olopatadine eye drops. On day 2, 68% of  patients 
improved from baseline symptoms, and on days 7 and 
14, all the patients had symptomatic improvement from 
what was assessed at baseline. About 34% of  patients had 
improvement in itching symptoms from baseline to 30 min 
of  instillation of  ketorolac, and on day 2, improvement 
was 56% from baseline. On days 7 and 14, all the patients 
showed a significant improvement in symptoms in 
comparison to the baseline [Figure 4]. Likewise, 50% and 
66% of  patients had improved in hyperemia symptoms 
at 30 min and at 2 days, respectively, with reference to 
baseline with olopatadine. On the other hand, patients 
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Figure 2: Age distribution of patients
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Figure 3: Gender distribution

Table 3: Grading of adverse reactions to 
medications
Score Adverse reactions
0 Absent
1 Mild: Mild stinging or foreign body sensation at instillation
2 Moderate: Mild stinging or foreign body sensation at 

instillation which persists
3 Severe: Important stinging or foreign body sensation at 

instillation and persisting to the point that treatment has 
to be discontinued
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treated with ketorolac showed 32% and 56% improvement 
in hyperemic symptoms at 30 min and 2 days with reference 
to pre-treatment analysis. There was 100% improvement 
in symptoms from baseline on day 7 and day 14 in both 
Group A and Group B [Figure 5].

It was observed that the mean score for itching in 
olopatadine group was 1.94 at 30 min, 1.14 at 2 days, 0.12 
at 7 days, and 0.02 at 14 days. The mean score for itching 
in ketorolac group was 1.64 at 30 min, 1.4 at 2 days, 0.14 
at 7 days, and 0.04 at 14 days. Comparing the effectiveness 
between Group A and Group B, P-value was significant 
(significance level: 0.045) at 30 min in controlling itching. 
When the mean scores of  olopatadine-treated eyes were 
compared to the mean scores of  ketorolac-treated eyes, the 
scores of  itching were found to be lower in the olopatadine 
group, indicating better therapeutic effectiveness, although 

the difference did not reach statistical significance, as P-value 
at 2 days was 0.2187. It was also observed that, on day 7 and 
day 14, there was 100% improvement in itching symptoms 
from the baseline in both the groups. In Yaylali et al.[11] 
study, the itching scores were found to be significantly lower 
in the olopatadine group at 2, 7, and 15 days (P = 0.339, 
0.446, 0.018, 0.007, and 0.036, for baseline, 30 min, 2, 7, 
and 15 days, respectively). The mean scores for itching were 
found to be lower in the olopatadine and ketorolac group 
than in the ketorolac group in Meena et al.[12] study. At day 
15, 95% of  patients had no complain of  itching in Group 2 
(ketorolac and olopatadine combination) with P < 0.0001, 
indicating that olopatadine and ketorolac in combination 
were superior to ketorolac in inhibiting ocular pruritus.

It was observed that the mean score for hyperemia in 
olopatadine group was 1.44 at 30 min, 0.98 at 2 days, 0.14 

Figure 4: Rate of improvement in itching

Figure 5: Rate of improvement in hyperemia
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at 7 days, and 0.02 at 14 days. The mean score for itching 
in ketorolac group was 1.7 at 30 min, 1.32 at 2 days, 0.22 
at 7 days, and 0.06 at 14 days. On comparing the mean 
scores of  olopatadine to the ketorolac-treated eyes, it was 
seen that the scores of  hyperemia were found to be lower 
in the olopatadine group, indicating better therapeutic 
effectiveness. It was observed that P = 0.0687 and 0.3077 at 
30 min and 2 days (P > 0.05), respectively on comparing the 
mean scores of  olopatadine treated eyes, hence there was 
no statistical significance between Group A and Group B 
at 30 min and 2-day interval. It was also observed that, 
on day 7 and day 14, there was 100% improvement in 
itching symptoms from the baseline in both the groups. 
In Yaylali et al.,[11] the mean scores of  olopatadine-treated 
eyes were compared to the scores of  ketorolac-treated 
eyes, the mean scores of  hyperemia were found to be lower 
in the olopatadine group, indicating better therapeutic 
effectiveness, although the difference did not reach 
statistical significance (P = 0.154, 0.9, 0.65, 0.79, and 0.79, 
for baseline, 30 min, 2, 7, and 15 days score, respectively). 
In Figures 6 and 7 we can see the comparison of  the rate 
of  improvement in itching symptoms in Group A and 
Group B respectively. Likewise, in Figures 8 and 9 we can 
see the comparison of  rate of  improvement in hyperemia 
signs in Group A and Group B respectively.

Three patients apart from this had reported of  stinging 
sensation on application of  the ketorolac drops. Hence, it 
was observed that olopatadine eye drops were considerably 
superior to ketorolac eye drops in reducing the hyperemia 
symptoms at all-time intervals and the patients did not have 
any adverse effects with its application as well. In Discepola 
et al.[13] study, emedastine eye drops significantly reduced 
hyperemia as assessed at 3, 10, and 20 min after antigen 
challenge. This reduction was observed in the mean total 
redness scores as well as in the three-vessel beds evaluated. 
On the contrary, ketorolac treatment failed to inhibit 
redness. Compared to placebo, ketorolac actually resulted 
in significant (P < 0.05) increase of  13%, 11%, and 11% in 
the total redness scores at three assessment points.

CONCLUSION

All the patients showed improvement in itching and 
hyperemic symptoms by the 7th and 14th days. Percentage of  
responders included those who had an itching or hyperemia 
score of  0 at the time assessment after drug application. 
The percentage of  non-responders was comparable 
between both the groups.

This study showed the efficacy and potency of  drugs having 
dual action and NSAIDs such as olopatadine and ketorolac, 

Figure 6: Comparison of the rate of improvement in itching 
symptoms in Group A

Figure 7: Comparison of the rate of improvement in itching 
symptoms in Group B

Figure 8: Comparison of the rate of improvement in hyperemia 
signs in Group A

Figure 9: Comparison of the rate of improvement in hyperemia 
signs in Group B
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respectively. Similar results were obtained between both 
the drugs in attenuating the cardinal signs and symptoms 
of  allergic conjunctivitis. Minor side effects caused by 
ketorolac should be kept in mind. The treatment preference 
for allergic conjunctivitis should give due consideration to 
patient compliance, cost, and side effects.
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