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Background: Olopatadine, an antihistamine used in allergic conjunctivitis, is under development as a nasal preparation for the
treatment of allergic rhinitis.

Objectives: To evaluate the efficacy of olopatadine in suppressing symptoms and biomarkers of the immediate reaction
induced by nasal allergen provocation and to compare olopatadine with azelastine in the same model.

Methods: The study was approved by the Johns Hopkins University institutional review board, and all subjects gave written
consent. We studied 20 asymptomatic subjects with seasonal allergic rhinitis. The study had 2 randomized, double-blind,
placebo-controlled, crossover phases that evaluated 2 concentrations of olopatadine, 0.1% and 0.2%. In a third exploratory phase,
olopatadine, 0.1%, was compared with topical azelastine, 0.1%, in a patient-masked design. Efficacy variables were the
allergen-induced sneezes, other clinical symptoms, and the levels of histamine, tryptase, albumin, lysozyme, and cysteinyl-
leukotrienes (third study only) in nasal lavage fluids.

Results: Both concentrations of olopatadine produced significant inhibition of all nasal symptoms, compared with placebo.
Olopatadine, 0.1%, inhibited lysozyme levels, but olopatadine, 0.2%, inhibited histamine, albumin, and lysozyme. The effects of
olopatadine, 0.1%, were comparable to those of azelastine, 0.1%.

Conclusions: Olopatadine, at 0.1% and 0.2% concentrations, was effective in suppressing allergen-induced nasal symptoms.

At 0.2%, olopatadine provided evidence suggestive of inhibition of mast cell degranulation.

INTRODUCTION
Olopatadine hydrochloride, (Z)-11-[3-(dimethylamino)pro-
pylidene]-6 to 11-dihydrodibenz [b,e] oxepine-2-acetic acid
hydrochloride, a tricyclic compound that is approved in the
United States and in Europe as an ophthalmic solution for the
treatment of the signs and symptoms of allergic conjunctivi-
tis, is being developed as a nasal spray for the treatment of
seasonal allergic rhinitis."? Olopatadine is a relatively selec-
tive H,-receptor antagonist and has demonstrated mast cell—
stabilizing properties.>=

Antihistamines inhibit several aspects of immediate aller-
gic reactions in various organs. In the nose, this has been
consistently shown using the experimental model of nasal
allergen provocation.®~® Particularly relevant are studies®~!!
in which antihistamines were delivered locally to the nasal
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cavities, showing impressive inhibitory effects against aller-
gic reactions. Therefore, to put efficacy in perspective, it was
important for a topical antihistamine under development to be
tested in the nasal allergen challenge model in addition to the
conventional clinical trials required by regulatory authorities.
This study, which involved 3 phases, was designed with the
intention to test the efficacy of 2 nasal preparations of ol-
opatadine hydrochloride, 0.1% and 0.2%, in the nasal aller-
gen provocation model. In the first 2 phases, each olopatadine
concentration was tested against placebo. In the third explor-
atory phase, olopatadine, 0.1%, was compared with azelas-
tine, 0.1%, in a randomized design, which did not include a
placebo arm.

METHODS

Study Design

We designed and conducted a study that included 3 phases: 2
double-blind, crossover, randomized phases compared 2 na-
sal preparations of olopatadine, 0.1% and 0.2%, with placebo
in the context of the immediate response to nasal allergen
(ragweed or Timothy grass) challenge. The third phase used
the same subjects as the first 2 phases but had a subject-
masked, crossover, randomized design and compared ol-
opatadine, 0.1%, with azelastine, 0.1% (Astelin). The final
study phase was not blinded for the study coordinator (C.C.)
who was performing the allergen challenge, because azelas-
tine was obtained in commercially available bottles. How-
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ever, all other members of the study team (C.R., A.S., D.P.,
and A.T.) were blinded. The 0.1% concentration of olopata-
dine was chosen as the comparator to azelastine for the third
study phase based on an interim analysis performed after
completion of the first 2 phases that showed no significant
difference between the 2 olopatadine concentrations in terms
of symptom scores. Each phase of the study was indepen-
dently randomized.

In each arm of each phase, an allergen challenge was
performed 25 minutes after the study drug had been admin-
istered. A minimum washout period of 2 weeks was observed
between each study arm and between study phases. All study
phases were conducted outside the ragweed or grass pollen
season.

Subjects

A total of 20 subjects, 7 men and 13 women, ranging in age
from 20 to 64 years (median, 41 years) were enrolled into the
study. At the time of the study, subjects had to be free of
rhinitis symptoms, in good physical condition, taking no
medications, and with well-documented symptoms of sea-
sonal allergic rhinitis confirmed by positive epicutaneous
skin test results to ragweed or Timothy grass (average wheal
diameter, 3 mm longer than that of the diluent control). The
study protocol was approved by the investigational review
board of the Johns Hopkins University, and each volunteer
gave informed written consent after the nature of the project
was thoroughly described.

Nasal Challenge

Nasal challenges were performed on 6 occasions (2 in each of
the 3 phases of the study) with the use of an identical
protocol. After baseline symptom scores had been obtained,
5 initial nasal lavages with isotonic sodium chloride solution
heated to body temperature were performed. The volume of
the first lavage was 2.5 mL per nostril. The returned fluids
from this lavage were assayed for albumin, a marker of
plasma transudation'?; lysozyme, a marker of serous gland
activation'3; and histamine and tryptase, markers of mast cell
activation.!* The purpose for the measurements in the first
lavage was to examine whether the subjects’ baseline nasal
status was stable throughout the 3 phases (6 arms). The 4
subsequent lavages used 5 mL of isotonic sodium chloride
solution per nostril to reduce the preexisting levels of medi-
ators to a new stable baseline.!> The fluids from these lavages
were discarded. Oxymetazoline hydrochloride, 0.05%, an
a-adrenergic agonist decongestant, was then administered to
ensure nasal patency so that the postallergen lavages could
be performed with ease. Oxymetazoline has been previously
shown not to affect histamine release or nasal symptoms
other than nasal congestion'>!” during the early allergic re-
sponse. Ten minutes after oxymetazoline was administered,
another 2.5 mL per nostril nasal lavage was performed. The
returned fluids from this lavage were analyzed for the same
markers as for the first lavage. The postoxymetazoline symp-
toms and lavage data were defined as the baseline for the

allergen challenge. Ten minutes after the postoxymetazoline
lavage, the test article was administered with 2 sprays in each
nostril. Twenty-five minutes after test article administration,
the allergen challenge was initiated. The allergen used was
chosen based on skin test results and clinical allergy history.
The allergen extract was delivered in 3 consecutive log in-
cremental doses, 1 dose every 10 minutes, via metered nasal
spray, in both nostrils. For ragweed, the doses were 10, 100,
and 1,000 protein nitrogen units because standardized ma-
terial was not available. For Timothy grass, 25, 250, and
2,500 biologic allergy units were used. At the beginning of
each visit, and before the beginning of allergen challenge and
5 minutes after each allergen dose, individual symptom
scores for rhinorrhea, nasal pruritus, nasal congestion, and
posterior nasal drainage were recorded by the subject with the
use of a 100-mm-long visual analog scale'® marked with
“none” at its start and “worst imaginable” at its end. Sneezes
were counted during the 10 minutes after each allergen dose.
Ten minutes after each challenge step, a 2.5 mL per nostril
lavage was performed. The returned fluids from the postall-
ergen lavages were assayed for the previously specified
markers. In the third phase of the study, lavage fluids were
also analyzed for immunoreactive cysteinyl (cys)-leukotri-
enes.

Sample Processing and Mediator Assay

The returned nasal lavage sample was placed on ice and was
centrifuged at 2,500g, at 4°C, for 15 minutes. The supernatant
was transferred to polypropylene tubes, processed for each
mediator, and stored at —20°C until analyzed. Aliquots to be
assayed for tryptase, albumin, and lysozyme were frozen,
with no pretreatment. For those to be assayed for histamine,
perchloric acid was added to a final concentration of 2% and
the sample was recentrifuged before storing.

Samples for histamine determination were measured as
previously described!® with an automated spectrofluorometric
assay sensitive to 1.0 ng/mL (Astoria-Pacific, Inc, Clacka-
mas, Oregon). Tryptase was measured with a previously
described enzyme-linked immunosorbent assay (ELISA)
method using rabbit polyclonal antibody to human tryptase.2*?!
The assay has a sensitivity of 1.7 ng/mL. Human serum
albumin was measured using a previously described in-
house ELISA method, with a sensitivity of 1 ng/mL.?
Lysozyme was also measured using ELISA, with a sensi-
tivity of 1 ng/mL.? In the third study, immunoreactive cys-
leukotrienes were measured by an in-house carbon-based
radioimmunoassay, using a monoclonal anti-leukotriene C,
(LTC,) antibody that has greater than 80% cross-reactivity
with leukotriene D, (LTD,) and leukotriene E, (LTE,) (Sigma
Immunochemicals, St Louis, Missouri). This assay is sensi-
tive to 150 pg/mL.>*%

Statistical Analysis

Each phase of this study was designed and analyzed as an
independent trial. Primary efficacy variables were the number
of sneezes recorded after each allergen dose and the levels of
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mast cell tryptase, albumin, and lysozyme in the nasal lavage
fluids. Secondary efficacy variables were the visual analog
scale—based scores for rhinorrhea, nasal pruritus, nasal con-
gestion, and posterior nasal drainage and the levels of hista-
mine in nasal lavage fluids. In the third study phase, immu-
noreactive cys-leukotrienes were also analyzed as a secondary
variable.

Nonparametric methods were used in our analysis in ac-
cordance with previous work using the allergen challenge
model.??-28 The Friedman analysis of variance was first used
to determine whether our efficacy variables were increased
over baseline in the 2 placebo arms after allergen challenge.
Next, within each of the 3 study phases, we compared the
outcomes of the test article with the placebo arm or, for the
third phase, between olopatadine and azelastine, using Wil-
coxon matched pair signed rank tests. Specifically, within
each study arm, the postoxymetazoline baseline values were
subtracted from the value obtained after each of the 3 allergen
challenge steps. Then, the 3 adjusted (net change from base-
line) postallergen values were added to yield a single value
representing the total allergen challenge effect. For allergen-
induced symptoms, in addition to analyzing each symptom
separately, we created a compound variable by adding all
individual symptom visual analog scale scores (total symp-
tom score). The total symptom score did not include sneezing
counts, because they were not measured with visual analog
scales. Statistical significance was accepted at 2-tailed P =
.05.

Based on previous work with the allergen challenge model,
we determined that, for the first 2 phases of the study and for
each of the primary outcome variables, 15 subjects with
completed results would provide us with greater than 80%
power to detect differences between placebo and active drug
at the previously mentioned level of statistical significance.
Being exploratory, the third phase of the study was not
supported by formal power analysis.

RESULTS

Twenty subjects met the inclusion criteria to be enrolled into
the 3-phase study. No serious adverse events were recorded.
With allergen challenge, there were statistically significant
increases of all clinical variables (sneezes and visual analog
scale scores) in the 2 placebo arms. This was accompanied
by significant increases in albumin, lysozyme, and histamine
in nasal lavages. However, in the placebo arms, we failed to
record statistically significant increases over baseline in
tryptase levels with allergen challenge. Therefore, tryptase
results were not further analyzed.

In determining the comparability of the 2 visits within each
phase, and the overall comparability between the 3 phases,
analysis of variance examining the level of symptoms at the
beginning of each study visit showed no differences among
the 6 visits (3 studies times 2 visits each [data not shown]).
Similar analysis was conducted for the biochemical out-
comes in the first nasal lavage of each visit. Again, in this
analysis, no differences were found except for lysozyme, the

levels of which were lower in the 2 visits of the third phase.
However, the levels of lysozyme in these 2 visits did not
differ from each other. Furthermore, we conducted the same
analysis for all symptoms and lavage outcomes that were
recorded after the administration of oxymetazoline, the time
point that was chosen as baseline in all 3 phases. In none of
these outcomes did we find any differences among the 6 visits
(data not shown).

Effects of Olopatadine, 0.1%, and Olopatadine, 0.2%,

vs Placebo

Sixteen subjects were evaluable for the first phase of the
study (olopatadine, 0.1%, vs placebo). Four subjects did not
complete this phase because of respiratory tract infections.
These were not judged as related to the study drug. Pretreat-
ment with olopatadine, 0.1%, significantly reduced sneezing
(Fig 1A), and all other recorded clinical symptoms, compared
with placebo (rhinorrhea, P < .001; pruritus, P < .001;
congestion, P = .002; and posterior nasal drip, P = .03). The
results from the total symptom visual analog scale score are
shown in Figure 2A. Among nasal lavage outcomes, there
was a significant reduction in lysozyme (Fig 3A). However,
there was no significant reduction in albumin (Fig 3C) or
histamine (Fig 3E) levels. With the exception of the post-
nasal drip outcome, all statistically significant differences
remained significant when corrections for multiple compari-
son effects were applied.

Nineteen subjects were evaluable for the second phase
(olopatadine, 0.2%, vs placebo): 1 subject dropped out of the
study because of adverse events not related to study drug
(headache and rhinitis symptoms). Pretreatment with olo-
patadine, 0.2%, had an effect on clinical symptoms that
seemed equally strong to the effect of olopatadine, 0.1%.
Comparison of the net changes from baseline for olopatadine,
0.2%, and placebo demonstrated significant inhibition for
sneezing (Fig 1B), rhinorrhea (P = .048), pruritus (P = .01),
congestion (P = .01), and posterior nasal drip (P = .005).
The total symptom score was also significantly inhibited
(Fig 2B). In this phase, significant inhibition by olopatadine,
0.2%, was found for all nasal lavage outcomes (Fig 3B,
lysozyme; Fig 3D, albumin; and Fig 3F, histamine). With the
exception of rhinorrhea and lysozyme, all statistically signif-
icant differences remained significant when corrections for
multiple comparison effects were applied.

Effects of Olopatadine, 0.1%, vs Azelastine, 0.1%

Eighteen subjects were evaluable for the third phase (olopata-
dine, 0.1%, vs azelastine, 0.1%). As previously mentioned, 1
subject dropped out of the study in phase 2 because of
adverse events not related to study drug (headache and rhi-
nitis). Another subject dropped out of the study for personal
reasons. In this phase of the study, olopatadine, 0.1%, was
chosen as the concentration to be compared with azelastine,
0.1%, based on an interim analysis that showed no significant
difference between the 2 olopatadine concentrations in terms
of allergen-induced symptoms (nasal lavage outcomes had
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Figure 1. Individual subject data depicting the effect of olopatadine, 0.1% (A) and 0.2% (B), on allergen-induced sneezing. Sneezes were counted during a
10-minute period after each dose of allergen. The net change from baseline after treatment with olopatadine, 0.1% or 0.2%, or each study’s placebo is presented.
The same subjects participated in both trials. Horizontal bars with numerical values represent the medians for each study arm.
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Figure 2. Individual subject data depicting the effect of olopatadine, 0.1% (A) and 0.2% (B), on allergen-induced nasal symptoms. Symptoms were recorded
on a 100-mm visual analog scale (VAS). The total symptom score was calculated by adding the VAS score from each recorded symptom (runny nose, stuffy
nose, itchy nose, and postnasal drip). For each symptom and for each challenge, the VAS score was generated by adding the net change from baseline for each
of the 3 doses of allergen. The same subjects participated in both trials. Horizontal bars with numerical values represent the medians for each study arm. Negative
values indicate that the postallergen VAS scores were lower than those at baseline.

not been measured at the interim analysis). Table 1 presents
the results from this phase. Comparison of olopatadine, 0.1%,
with azelastine, 0.1%, in terms of the total net change from
baseline in symptoms showed no significant differences in
sneezes, rhinorrhea, pruritus, congestion, or posterior nasal
drip. Also, no significant difference was detected in total
symptom scores. Similarly, we found no differences between
the 2 drugs in the levels of albumin, histamine, or lysozyme.
A lower level of immunoreactive cys-leukotrienes was ob-
served in the group treated with olopatadine compared with
azelastine (Table 1), but correction for multiple comparisons
eliminated the statistical significance of this difference.

DISCUSSION

The results presented in this report demonstrate that single-
dose topical treatment with olopatadine reduces all nasal
symptoms (including nasal congestion) produced by allergen
challenge. Symptom reduction was significant with both
preparations of olopatadine (0.1% and 0.2%). On the other
hand, olopatadine, 0.2%, resulted in significant reductions in
histamine and albumin in nasal lavage fluids, whereas ol-
opatadine, 0.1%, only inhibited the allergen-induced increase
in lysozyme levels. Although this project was not designed to
directly compare the effects of the lower (0.1%) with the
higher (0.2%) concentrations of olopatadine, the nasal lavage
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Figure 3. Individual subject data depicting the effect of olopatadine on allergen-induced biomarkers (lysozyme [A and B], albumin [C and D], and histamine
[E and F]) in nasal lavage fluids. For each biomarker, the plotted value was generated by adding the net change from baseline induced by each of the 3 doses
of allergen. Data are presented from the first phase of the study (olopatadine, 0.1%, vs placebo) (A, C, and E) and the second phase of the study (olopatadine,
0.2%, vs placebo) (B, D, and F). The same subjects participated in both trials. Horizontal bars with numerical values represent the medians for each study arm.
Negative values indicate that the postallergen levels were lower than those at baseline.
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Table 1. Comparison of Olopatadine, 0.1%, With Azelastine, 0.1%,
With Respect to Allergen-Induced Nasal Symptoms and Biomarkers
in Nasal Lavage Fluids®?

Variable Olopatadine, Azelastine, P
0.1% 0.1% value
Sneezes 0(1.0-10.0) 0 (0-9.0) .33
Rhinorrhea 28 5( .0-41.0) 14 0( .0-33.0) 12
Itching 27 0 (3.0-39.0) 5 (0-43.0) .37
Congestion 5 (0-27.0) 5 (0-27.0) .98
Postnasal drip ( 3.0-39.0) ( -27.0) .98
Total symptoms 90 5(17.0-184.0) 71 O (18.0-123.0) .41
Albumin, pg/mL 3 .8 (5.3-85.6) 5( 4.9-69.9) .88
Histamine, ng/mL 4 (—-0.2-5.1) 6 (0-9.1) .83
( (

Lysozyme, ng/mL 31 0 13.5-63.0) 27 5(8.5-47.0) 12
Leukotrienes, pg/mL 1710 (500-4590) 3260 (370-5955) .04

a Data are given as median (25"-75™ percentile). Values represent the
sum of the net changes from baseline induced by the 3 doses of
allergen administered during each challenge.

data suggest that olopatadine, 0.2%, may have additional
effects.

In an exploratory protocol, olopatadine, 0.1%, was com-
pared with azelastine, 0.1%, a commercially available prep-
aration. In this comparison, no differences in allergen-in-
duced symptoms or in nasal lavage outcomes were found.
This phase of the study was not powered to detect statistical
significance for the small differences between olopatadine
and azelastine that were observed in various outcomes. How-
ever, in this experimental model, olopatadine, even at the
lowest concentration we used, appeared as effective as
azelastine. Azelastine has been shown to have strong clinical
efficacy compared with oral antihistamines. For example,
azelastine was efficacious when given to individuals in whom
therapy with loratadine and fexofenadine had previously
failed*-* and has proved more efficacious than cetirizine in at
least 1 clinical trial.’! Similar studies have not been con-
ducted with olopatadine.

The immediate reaction to nasal allergen provocation is
driven by mediators released by mast cells.?> These include
histamine and the cys-leukotrienes; antihistamines have been
particularly effective in reducing the symptoms of the imme-
diate allergic reaction in the nose,®~® and some evidence for
the role of 5-lipoxygenase pathway products has also been
generated.*** With natural allergen exposure, the pathophys-
iological features of rhinitis are more complex than those of
the immediate allergic reaction. Allergic rhinitis is character-
ized by chronic nasal inflammation, which is a late conse-
quence of allergen exposure. This leads to nasal airway
hyperresponsiveness and priming, phenomena that create a
background that allows much lower doses of allergen to
trigger acute nasal symptoms.® In addition, immediate symp-
toms can be caused by irritants that activate the up-regulated
sensorineural apparatus.*® Finally, symptoms induced by ex-
posure to allergen may be present for long periods as a result
of late-phase reactions.* Despite the difference in complexity
between the experimental challenge model and natural dis-

ease, the immediate reaction to allergen challenge has had a
good predictive value with respect to the efficacy of phar-
macologic modalities in allergic rhinitis. This is probably
because the symptoms produced by immediate allergic reac-
tions constitute a significant element of the disease. On the
other hand, and because of the previously mentioned reasons,
the effects of antihistamines on the immediate reaction of the
nasal allergen challenge model seem to be stronger than those
on natural allergic rhinitis; olopatadine, for example, has been
shown in clinical studies'? to have an optimal concentration
of 0.6% in reducing symptoms of seasonal allergic rhinitis.

Drug administration directly onto the nasal mucosa prob-
ably achieves concentrations higher than those reached
through oral administration. Under such concentrations, it is
theoretically possible that some antihistamines may exhibit
mild anticholinergic effects. In a study by Saengpanich and
colleagues,’” nasal azelastine produced a small reduction in
the secretory response to methacholine, but this did not reach
statistical significance. Such data are not available for olo-
patadine. In vitro binding of either olopatadine or azelastine
to muscarinic receptors is negligible.>3

In addition to their primary pharmacologic action, many
antihistamines possess “antiallergic” properties that may fur-
ther contribute to their effectiveness. For example, terfena-
dine, given orally at a 5-fold higher than the approved dose,
has been shown to reduce the amount of histamine released in
nasal secretions during nasal allergen challenge in a protocol
almost identical to ours.” This finding was reproduced in a
localized allergen challenge model.*® Other agents, such as
cetirizine, did not have an effect on histamine but reduced the
levels of cys-leukotrienes in the same model.® During the
immediate allergic reaction, histamine and the cys-leukotri-
enes probably derive from mast cells; therefore, suppression
of these mediators implies an inhibitory effect on IgE recep-
tor cross-linking activation of these cells. Indeed, antihista-
mines of various classes, at high concentrations, have been
shown to block in vitro human basophil*®*! and mast cell®*
activation by allergen. Interestingly, the inhibitory effect on
cys-leukotriene production is stronger than that on histamine
release.’ Olopatadine inhibits antigen-induced histamine re-
lease in sensitized rat basophilic leukemia cells and in human
conjunctival mast cells.*> In a human trial* using a conjunc-
tival allergen challenge model, olopatadine led to a signifi-
cant reduction in histamine, in tears, compared with placebo.
In the series of experiments presented herein, we have gen-
erated further evidence that olopatadine may have a mast
cell-stabilizing effect. Suppression of the allergen-induced
histamine release in nasal secretions was demonstrated at the
higher concentration (0.2%), and a reduction in cys-leukotri-
enes was also suggested by the findings of the third study; a
placebo arm was not included in that study, but the fact that
the levels of immunoreactive cys-leukotrienes in nasal secre-
tions were lower with olopatadine, compared with azelastine,
indicates that olopatadine had an inhibitory effect on the
production of these mediators. Notably, oral azelastine was
previously found to suppress cys-leukotriene levels in the
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same experimental model,® but nasal azelastine, 0.1%, had no
effect on the release of histamine or tryptase after allergen
challenge, after 13 days of treatment.”” On the other hand, a
single dose of nasal azelastine reduces eosinophilia and neu-
trophilia at 30 minutes and at 6 hours, respectively, after nasal
allergen challenge**; one interpretation of this finding could
be that it indirectly reflects an in vivo inhibition of mast cell
mediator release, because mast cell activation can be the
initiator of the cascade leading to inflammatory cell infiltrate.
In vitro data with animal and human mast cells and basophils
support the concept of azelastine-induced inhibition of cys-
leukotriene and histamine release.*~*® Our studies aimed at
providing even more compelling evidence that olopatadine
can inhibit mast cell activation in vivo by measuring mast cell
tryptase in nasal lavage fluids. The validity of our tryptase
assay in this system was previously demonstrated.?’ Unfor-
tunately, for reasons that are unclear to us, we failed to obtain
increased tryptase levels in the postallergen challenge lavages
in the placebo arms of the first and second phases of the
study, compared with baseline. This variable was, therefore,
not further analyzed.

The significance of inhibition of mast cell mediator release
by antihistamines is not known.* Theoretically, such phar-
macologic effect could affect the magnitude of the immediate
reaction to allergen because fewer mediators would be re-
leased. Also, the development of late inflammatory conse-
quences could be suppressed because some well-established
human mast cell products (eg, tumor necrosis factor &*® and
cys-leukotrienes®') are implicated in the development of in-
flammation and several other inflammatory products have
been reported from cultured human mast cells or mast cell
lines.” Yet, controversy exists as to the ability of oral anti-
histamines to suppress inflammatory phenomena, such as the
late-phase reaction.*>* Olopatadine has not been tested in
this respect, but because this agent most consistently shows
evidence of in vivo mast cell inhibition, it would be interest-
ing to examine whether it can suppress late allergic events.

In conclusion, olopatadine, at concentrations of 0.1% or
0.2%, is effective in suppressing the clinical outcomes of the
immediate allergic nasal reaction. Its effect in this model is
comparable to that of azelastine, 0.1%, the commercially
available preparation of this agent. Our work also suggests
that olopatadine, at the highest dose used (0.2%), may inhibit
in vivo mast cell activation by allergen.
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