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Background: Olopatadine hydrochloride ophthalmic solution 0.2% (PATADAY™; Alcon, 

Fort Worth, TX) (olopatadine 0.2%) is a formulation of a multi-action agent that has been 

approved for the treatment of ocular itching associated with allergic conjunctivitis when used 

once daily.

Objective: To evaluate olopatadine 0.2% versus its vehicle in the complete prevention of 

ocular itching in adult patients with allergic conjunctivitis.

Methods: This paper presents a post-hoc analysis of subgroup results from a single-center, 

double-masked, randomized, contralateral eye, conjunctival allergen challenge study. The post-

hoc efficacy analysis, conducted with data from patients who instilled olopatadine 0.2% in a 

single eye and vehicle in the contralateral eye, compared the ability of each study formulation 

to completely prevent ocular itching at three assessment time points post-instillation. Safety 

was not reevaluated in the post-hoc analysis.

Results: Overall, 40 patients received contralateral instillations of study drug and were included 

in the post-hoc analysis. At all three post-instillation time points, significantly greater propor-

tions of patients reported itching scores of 0 in the olopatadine 0.2%-treated eye than in the 

vehicle-treated eye (63%–65% versus 3%–10%, respectively; P , 0.05 for each comparison). 

Within the previously reported results for the full study, no clinically relevant or statistically 

significant changes from baseline were observed for patients in regard to visual acuity, ocular 

signs, or fundus parameters.

Conclusion: Olopatadine 0.2% is safe, well tolerated, and superior to vehicle in completely 

preventing ocular itching that results from allergen exposure following drug instillation in 

patients with allergic conjunctivitis.
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Introduction
It has been estimated that approximately 120 million people in the United States 

suffer from ocular allergies, and over 95% of these individuals are diagnosed with 

seasonal or perennial allergic conjunctivitis.1,2 Allergic conjunctivitis occurs due to a 

type-I hypersensitivity cascade reaction triggered by allergen-mediated cross-linking 

of immunoglobulin E (IgE) molecules on the conjunctival mast cell surface and the 

subsequent release of immunologic mediators, including histamine and inflamma-

tory and vasoactive cytokines and chemokines from conjunctival mast cells and 

epithelial cells.3 The early phase of the ocular allergic response is mediated primarily 

by histamine through interaction with H1 receptors, which induces the classic signs 

and symptoms of the ocular allergic response, including ocular itching.4 Late-phase 
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events, which prolong the allergic response, are mediated by 

the histamine-induced release of numerous intermediates, 

including tumor necrosis factor-alpha (TNF-α), interleukins, 

monocyte chemoattractant protein (MCP)-1, eotaxin-1, and 

intercellular adhesion molecule (ICAM)-1 from conjunctival 

mast cells and epithelial cells, as well as from the infiltration 

of the ocular mucosa with inflammatory cells (eg, lympho-

cytes, basophils, neutrophils, and eosinophils).3,5,6

Multi-action compounds that affect several interme-

diaries of the allergic response have been developed for 

the treatment of ocular allergies. In particular, olopatadine 

hydrochloride ophthalmic solution, 0.2% (olopatadine 0.2%) 

(PATADAY™; Alcon, Fort Worth, TX), is a multi-action, 

topical ocular agent that has been shown to: block histamine 

receptors (with an especially high affinity for H1 receptors); 

inhibit mast cell degranulation, vasodilation, and vascular 

permeability; and diminish allergic inflammatory effects by 

inhibiting the recruitment and activation of eosinophils and 

other immune cells.4 Olopatadine 0.2%, which is approved 

for the treatment of ocular itching associated with allergic 

conjunctivitis,7 has been shown to have superior H1 receptor-

selectivity relative to other ophthalmic anti-allergy drugs 

such as levocabastine, pheniramine, and antazoline.8

While ocular itching is a cardinal symptom of allergic 

conjunctivitis, it is also a common symptom that may be 

consistent with other ocular disorders such as contact derma-

titis and blepharitis.9–11 Interestingly, in the treatment of this 

medical condition, patients actually have the choice of using a 

placebo vehicle (ie, an artificial tear) or an active medication. 

Since washing away an allergen is expected to have a mild 

impact on the disease, artificial tears are not a true placebo, 

but rather a vehicle control. Because the presentations of 

these disorders often overlap, patients may choose to self 

administer over-the-counter artificial tear preparations, which 

would be far less effective in treating allergic conjunctivitis 

symptoms. Even when used in an attempt to treat ocular 

itching associated solely with allergic conjunctivitis, patients 

are likely to be unaware that there are substantial differences 

in both mechanism of action and efficacy between artificial 

tear products, which simply just wash an allergen tempo-

rarily from the eye, and multi-action compounds, which 

effectively and safely treat the symptoms resulting from an 

allergic reaction. Previously reported studies conducted with 

multi-action compounds have primarily focused on evalu-

ations of safety and efficacy (both at onset and duration of 

action). Since patients would be expected to choose between 

over-the-counter artificial tear preparations and multi-action 

prescriptive compounds, it is especially important in regard 

to patient education to evaluate a multi-action compound’s 

ability to completely prevent ocular itching associated with 

allergic conjunctivitis.

The conjunctival allergen challenge (CAC) model has 

frequently been used in clinical studies designed to evaluate 

topical ocular antihistamines. In this model, ocular allergies 

are induced and evaluated in a consistently controlled manner 

in which both the onset and duration of action for a specific 

test article can be compared with either a vehicle or other 

topical treatments.12 The CAC model has specifically been 

used to evaluate the efficacy of olopatadine 0.2% in regard 

to the reduction of ocular itching for up to 24 hours after 

topical ocular administration.13

In order to evaluate the ability of olopatadine 0.2% to 

completely prevent ocular itching in adult patients with aller-

gic conjunctivitis, a post-hoc analysis was conducted using 

the data reported in a previously published, single-center, 

double-masked, randomized, contralateral eye (ie, patients 

instilled active study drug in a single eye and vehicle in the 

fellow eye), CAC study.14 The overall results in that study 

demonstrated the efficacy of olopatadine 0.2% in reducing 

ocular itching at onset, as well as at 16 hours after study drug 

administration (P , 0.001). For the purposes of the post-hoc 

analysis described herein, the evaluation was designed to 

compare the proportion of contralaterally dosed patients who 

had no ocular itching in the olopatadine 0.2%-treated eye to 

the proportion of patients who had no ocular itching in the 

vehicle-treated eye at three time points following study drug 

administration (ie, at the onset of action challenge). Using this 

analysis, an important potential advantage of a multi-action 

compound (ie, the complete prevention of ocular itching fol-

lowing study drug administration) was investigated relative to 

a vehicle that would be expected only to wash an offending 

allergen from the eye.

Patients and methods
inclusion and exclusion criteria
This study included adult patients, 18 years of age and older, 

who had histories of allergic conjunctivitis, as confirmed by a 

positive case history and a positive skin test reaction (within 

the preceding 24 months) to cat hair/dander, ragweed, dust 

mites, grasses, and/or trees. At both visit 1 (screening) and 

visit 2 (confirmatory), patients must also have had positive 

bilateral CAC results (defined by itching scores $ 2 for 

each eye as graded using a scale ranging from 0 [none] to 

4 [incapacitating itch], as well as redness scores $ 2 in one 

of the three vessel beds for each eye as graded using a scale 

ranging from 0 [no redness] to 4 [extremely severe redness]; 
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half-unit increments were allowed in both scales). Patients 

must not have had any concurrent diseases or needed the use 

of concomitant medications that might have interfered with 

the evaluation of the study medication. While there was no 

formal washout period, patients must not have used any of 

the following medications during the study or within 3 days 

of visit 1: antihistamines, steroids, mast cell stabilizers, non-

steroidal anti-inflammatory agents, intranasal decongestants, 

topical ocular preparations (including artificial tears), and 

immunosuppressives. Patients were excluded from the study 

if they had histories of moderate to severe allergic asthma 

reactions associated with the test allergens, or if they exhib-

ited ocular itching and/or redness in any of the three vessel 

beds at the start of any study visit. Finally, all patients were 

recruited either through advertising or chart review.

Test articles
Olopatadine 0.2% and vehicle were supplied in identical, 

masked containers. A technician who was not involved with 

the conduct or evaluation of any of the efficacy or safety 

measurements instilled the study medications into the eyes 

of each patient. In this manner, the investigators, their study 

staff, the monitors, and all others involved with the conduct 

of the study were kept masked in regard to each individual 

patient’s treatment assignment. Patients included in the post-

hoc analysis were randomly assigned to receive one drop of 

olopatadine 0.2% in one eye and one drop of vehicle in the 

contralateral eye.

study design
The study consisted of four visits conducted over a period of 

5 weeks: screening (visit 1), confirmatory challenge (visit 2, 

conducted 7 days after visit 1), duration of action challenge 

(visit 3, conducted 14 days after visit 2), and onset of action 

challenge (visit 4, conducted 14 days after visit 3).

During visit 1, patients provided informed consent, 

reported their medical histories and concomitant medication 

usages, and were evaluated against the inclusion/exclusion 

criteria. All patients had their visual acuities assessed, and 

female patients of childbearing potential underwent urine 

pregnancy tests. Additionally during this visit, a bilateral 

CAC was performed to determine the concentration of 

allergen required in each patient to elicit a positive allergic 

reaction. The severity of ocular itching was evaluated by the 

patients, whereas the investigator assessed ocular redness 

independently for each of the individual vessel beds using a 

standardized set of reference photographs; full descriptions 

of the ocular itching and conjunctival redness scales, along 

with representations of the reference images used to evaluate 

redness, were reported previously.15

The combination of the allergen and its concentration 

used to successfully elicit a positive response from a specific 

patient at visit 1 was confirmed at visit 2 and then used in the 

allergen challenge performed for that same patient at every 

subsequent study visit. Specifically, at visits 3 and 4, the 

study medications were administered and a bilateral CAC 

was performed; the allergen challenge occurred 16 hours 

after study drug administration at visit 3 and 27 minutes after 

study drug administration at visit 4. At both visits, patient 

assessments of ocular itching were conducted prior to study 

drug administration (baseline) and at 3, 5, and 7 minutes 

post-challenge. Additionally at each visit, visual acuity and 

slit-lamp examinations of the cornea, iris/anterior chamber, 

and lens were conducted prior to study drug instillation and 

prior to the CAC.

Throughout the study, both elicited and observed adverse 

events (AEs) were reported. Further, as part of the safety 

evaluation, patients underwent undilated fundus examina-

tions at visit 1 (pre-CAC) and visit 4 (post-dose, prior to the 

CAC). Post-CAC visual acuity assessments and slit-lamp 

examinations were also conducted at visit 4 before each 

patient completed the study, and female patients of child-

bearing potential underwent repeat urine pregnancy tests 

prior to exiting.

The study was conducted in accordance with Good Clini-

cal Practices and the ethical principles described within the 

Declaration of Helsinki. All participating patients gave writ-

ten informed consent; the study protocol and the informed 

consent document were reviewed and approved by an insti-

tutional review board (IntegReview, Austin, TX).

Efficacy analysis
The post-hoc analysis included patients who administered 

both study formulations contralaterally and who had ocular 

itching assessments available for both the baseline and 

allergen challenge at visit 4 (the onset of action challenge); 

no imputations were made for missing data. The post-hoc 

 efficacy variable was defined as the proportion of patients 

who, at visit 4, reported an ocular itching score of 0 (ie, had no 

ocular itching) in each treated eye (by study medication) at 3, 

5, and 7 minutes post-CAC. The efficacy analysis then com-

pared the proportion of patients who had no ocular itching in 

the olopatadine 0.2%-treated eye to the proportion of patients 

who had no ocular itching in the vehicle-treated eye at each 

of the three assessment time points; all comparisons were 

conducted using McNemar’s tests with inferences drawn at 
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Figure 1 Proportion of patients reporting itching scores of 0 in each eye following 
study drug administration. 
Notes: *Denotes significant difference between olopatadine 0.2% and vehicle; 
P , 0.05. P-values are from Mcnemar’s tests.
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the 0.05 alpha level. Note that, because the objective of the 

post-hoc analysis was to evaluate the ability of each study 

medication to completely prevent ocular itching following 

study drug administration, the analysis was restricted to data 

collected at visit 4 (ie, CAC data reported 16 hours after study 

drug administration at visit 3 were not evaluated).

safety analysis
Safety was not reevaluated in the post-hoc analysis. Within the 

previously published report of the full study results,14 a review 

of AEs and outcomes of visual acuity, slit-lamp biomicroscopy, 

and undilated fundus examinations was presented.

Results
Between February and April 2002, 46 patients were enrolled 

and randomly assigned to receive contralateral instillations 

of olopatadine 0.2% and vehicle. Overall, 40 patients were 

included in the post-hoc efficacy analysis, while six patients 

were excluded as they did not have data present at the onset 

of action challenge. The study was conducted at a single 

investigational center in the US.

Demographics
The demographic characteristics of all patients enrolled in 

the study were described previously.14 Overall, most of the 

patients were white (92.4%), female (58.7%), and between 

the ages of 18 and 64 years (97.8%). There were no differ-

ences in demographic characteristics between patients who 

were randomized to the different treatment groups.

Efficacy – proportion of patients 
reporting itching scores of 0 in each eye
At each assessment time point following the onset of action 

challenge, significantly greater proportions of patients 

reported itching scores of 0 for the eye in which olopatadine 

0.2% was instilled than for the eye in which vehicle was 

instilled (3 minutes, 63% versus 3%, respectively; 5 minutes, 

63% versus 5%, respectively; 7 minutes, 65% versus 10%, 

respectively [P , 0.05 for the comparison of olopatadine 

0.2% to vehicle at each time point]) (Figure 1). Thus, the 

post-hoc efficacy results demonstrate that olopatadine 0.2% 

is superior to vehicle in regard to the complete prevention 

of ocular itching resulting from allergen exposure following 

study drug administration.

safety
Of the 46 patients who received contralaterally dosed study 

medication, three patients experienced AEs, which included 

itchy and teary eyes (both reported in one patient), mucous 

(reported in one patient), and sore throat (reported in one 

patient). None of these events were serious, severe, or 

treatment-related. In general, there were no clinically relevant 

changes from baseline in visual acuity, ocular signs, or fundus 

parameters evaluated during the study.

Discussion
The purpose of multi-action topical anti-allergic drops is to 

antagonize histamine H1/H2 receptor binding, which results 

in immediate relief of early-phase symptoms (a function 

of antihistaminic drugs), inhibit mast cell degranulation 

(a function of mast cell stabilizing drugs), and reduce ocular 

surface damage through downregulation or inhibition of 

various inflammatory markers that impact the early and late 

phases of the conjunctival allergic response.16,17

In particular, ocular itching, which is mediated primar-

ily by histamine through interaction with H1 receptors, is 

a key characteristic of the allergic response and is a com-

mon source of irritation among individuals with allergic 

conjunctivitis.4,13,14 Multi-action anti-allergic compounds, 

such as olopatadine 0.2%, impact several components of 

the allergic cascade, are safe for topical ocular use, and 

have been associated with an extended duration of clinical 

effect.18 Specifically, previous CAC studies have consistently 

demonstrated the superiority of olopatadine 0.2% relative to 

vehicle and other topical ocular antihistamines in the reduc-

tion of ocular itching.13,14,19,20 Additionally, these studies have 

collectively indicated that both the antihistaminic and mast 

cell stabilizing properties of olopatadine 0.2% extend for at 

least 16 hours and that olopatadine 0.2% remains safe and 

effective throughout the day.
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While the efficacy of olopatadine 0.2% in the reduction 

of ocular itching is well documented, patients may not under-

stand the differences between a multi-action compound and 

over-the-counter artificial tear products. As such, they may 

self select and self administer a product that provides less 

than efficacious treatment of ocular itching associated with 

allergic conjunctivitis. Olopatadine 0.2%, however, is not 

only capable of reducing ocular itching following study drug 

administration, but as shown in this report, is also capable 

of completely preventing the symptom in a substantial pro-

portion of patients who used olopatadine 0.2% in one eye 

relative to vehicle in the fellow eye. A recognized limitation 

of the study is that the CAC model artificially induces an 

allergic response and is used to evaluate the prevention of 

that response, whereas in clinical practice, actual symptoms 

are treated as they occur. It is further acknowledged that there 

are limitations to a post-hoc analysis, including the possible 

introduction of bias. The results of the analysis described 

herein are nevertheless compelling and are based on evalu-

ations conducted in a double-masked, randomized, well 

controlled clinical study. In particular, the post-hoc analysis 

shows that 63%–65% of patients (ie, nearly two-thirds) 

reported itching scores of 0 at the onset of action challenge 

for the eye in which olopatadine 0.2% was instilled compared 

with 3%–10% of patients who reported itching scores of 0 at 

the same challenge for the eye in which vehicle was instilled. 

In general, these results suggest that treatment of ocular itch-

ing associated with allergic conjunctivitis is highly successful 

following administration of a topical ocular, multi-action 

compound, while the use of a nonactive product (like an 

artificial tear product) may yield substantially less relief.

Conclusion
The results of this post-hoc analysis demonstrate that 

 olopatadine 0.2% is superior to vehicle in the complete 

prevention of ocular itching associated with allergic con-

junctivitis (P , 0.05). Specifically, the analysis showed that 

nearly two-thirds of the patients treated with olopatadine 0.2% 

experienced a complete prevention of ocular itching following 

study drug administration compared with no more than 10% 

of the patients treated with vehicle. The fact that olopatadine 

0.2% completely prevents ocular itching following instil-

lation, while the vehicle generally does not, yields a novel 

advantage for this particular multi-action treatment relative to 

nonprescription alternatives. This finding may be important 

when educating patients in regard to the differences between 

some over-the-counter products and prescription medications 

intended for use in patients with allergic conjunctivitis.
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