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Background: Bepotastine besilate is a selective histamine1-receptor antagonist and mast cell stabilizer with inhibitory effects
on eosinophilic activity.

Objective: To evaluate the safety and efficacy of 1.5% bepotastine besilate ophthalmic solution in alleviating nonocular
symptoms induced by a conjunctival allergen challenge (CAC), a clinical model of allergic conjunctivitis.

Methods: This was a single-center, double-masked, randomized, placebo-controlled clinical trial performed from March 1 to
April 4, 2007. Patients 10 years or older with a history of allergic conjunctivitis and a reproducible, positive, clinical response
to a CAC were eligible. Patients received either placebo or 1.5% bepotastine besilate, 1 drop in each eye. After 15 minutes, 8
hours, or 16 hours after dosing, a CAC was performed and patients evaluated nonocular symptoms using standardized grading
scales.

Results: Seventy-one patients were enrolled in the study, and 66 comprised the per protocol population. A clinically
meaningful reduction (�1.0 unit) compared to placebo was achieved for rhinorrhea and nasal congestion at most time points after
1.5% bepotastine besilate instillation at 8 hours before a CAC test. Significant reductions (P � .05) in mean values were seen
with 1.5% bepotastine besilate at 15 minutes and 8 hours after dosing for CAC-induced nasal congestion, rhinorrhea, ear or palate
pruritus, nasal pruritus, and summed nonocular composite symptom (NOCS) scores and also at 16 hours after dosing for nasal
congestion and rhinorrhea.

Conclusions: The 1.5% bepotastine besilate formulation produced statistically significant reductions after a CAC in individual
nonocular symptoms and NOCS scores at onset of allergic response and for at least 8 hours after instillation, with the greatest
reduction seen for nasal congestion and rhinorrhea.
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INTRODUCTION
Allergic conjunctivitis and allergic rhinitis commonly present
as comorbidities and are often classified together as allergic

rhinoconjunctivitis.1–5 The early-phase allergic reaction, char-
acterized by allergen-stimulated degranulation of IgE-bound
mast cells6,7 and production of several proinflammatory me-
diators,8–11 induces ocular itching, conjunctival hyperemia
(redness), nasal mucosal edema, tearing, and rhinorrhea.12,13

Many patients also experience a late-phase reaction 6 to 24
hours later characterized by eyelid swelling, ocular hyper-
emia,9 and nasal congestion.14 The interrelated ocular and nasal
phenomena in allergic reactions suggest common pathophysio-
logic features facilitated by anatomical linkage via the nasolac-
rimal ducts. This raises the possibility of a single treatment
option with an ophthalmic antihistamine to reduce both ocular
and nonocular allergic symptoms.15,16

Bepotastine besilate, (�)-(S)-4-{4-[(4-chlorophenyl)(2-pyri-
dyl)methoxy]piperidino butyric acid monobenzenesulfonate
(Figure 1), is an antihistamine that has been investigated in
diverse preclinical and clinical studies.17–19 Bepotastine besi-
late is a specific histamine1 (H1)-receptor antagonist and mast
cell stabilizer,17,20 with evidence of inhibitory action against aller-
gen-stimulated eosinophilic migration and other proallergic me-
diators. Compared with placebo, oral bepotastine prevented an
increase in eosinophils in bronchoalveolar lavage fluid in mice,
and repeated administration of bepotastine significantly inhib-
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ited peripheral blood eosinophilia from 1 to 3 days after
challenge.21 A guinea pig model of allergic asthma suggested
bepotastine besilate affects multiple allergic pathways by
reducing airway resistance during immediate and late-phase
allergic responses and suppressing platelet-activating factor–
induced eosinophilic accumulation in the bronchoalveolar
cavity.22 Studies with peripheral blood mononuclear cells
from patients with Japanese cedar pollen allergy or dust mite
allergy found that bepotastine suppressed antigen-induced
production of interleukin 5, a growth and differentiation
factor for eosinophils, in a concentration-dependent man-
ner.23,24 The safety and efficacy of bepotastine besilate in
preclinical studies led to clinical trials of an oral formulation
in Japan.

An oral formulation of bepotastine besilate (Talion tablets)
was formally approved by the Ministry of Health, Labour,
and Welfare in Japan in July 2000 for the treatment of allergic
rhinitis.25 The clinical indication of oral bepotastine besilate
was subsequently expanded and currently includes the treat-
ment of pruritus accompanying urticaria and skin diseases
(eczema, dermatitis, prurigo, and dermal pruritus).25 In a
postmarketing clinical surveillance program conducted in
Japan, oral bepotastine besilate was clinically effective with
minimal adverse events in pediatric patients with allergic
rhinitis.26 Subsequent clinical studies also have provided ev-
idence that oral bepotastine besilate can relieve nonocular
symptoms in allergic rhinitis patients, including nasal con-
gestion, with a favorable risk-benefit profile.27,28 The clinical
efficacy seen in Japan with bepotastine besilate led to the
initiation of an ophthalmic formulation clinical development
program in the United States for treating allergic conjuncti-
vitis using the conjunctival allergen challenge (CAC) model
of allergic conjunctivitis.

The CAC is a standardized, reproducible, clinical method
of inducing ocular and nonocular signs and symptoms asso-
ciated with allergic conjunctivitis.29 The CAC model is valu-
able as a clinical approach because it attempts to isolate
clinical trial results from environmental variables (eg, weather,
pollen counts, and within- and between-subject variability) that
may hinder reproducibility in a seasonal allergy investiga-
tion.30,31 The CAC model has been used to investigate the
effects of ophthalmic antiallergic medications on nasal symp-
toms after an ocular allergen challenge4,6,32–34 and, conversely,
to evaluate the efficacy of intranasal antiallergic medications

Figure 1. The chemical structure of bepotastine besilate.
on ocular symptoms.4 The CAC model results for several
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antiallergic ophthalmic agents intended to alleviate the signs
and symptoms of allergic conjunctivitis have supported suc-
cessful new drug applications to the US Food and Drug
Administration (FDA).35–38

A single-site, randomized, double-masked, phase 3 CAC
clinical trial in patients with a documented history of allergic
conjunctivitis demonstrated that 1.5% bepotastine besilate
ophthalmic solution was effective compared with placebo in
the control of allergen-induced ocular itching for at least 8
hours after dosing.39 These ophthalmic clinical results were
affirmed in a separate multisite CAC trial and led to the FDA
approval of 1.5% bepotastine besilate ophthalmic solution
(Bepreve) in 2009 to treat ocular itching associated with
allergic conjunctivitis.

Because of the range of clinical symptoms reported by
patients with allergic conjunctivitis or rhinoconjunctivitis, we
concurrently tested a secondary end point hypothesis in the
single-site CAC trial. Specifically, we asked whether 1.5%
bepotastine besilate might decrease CAC-induced nonocular
symptoms compared with placebo at 15 minutes, 8 hours, or
16 hours after ocular dosing. The nonocular symptoms ex-
amined were rhinorrhea, nasal congestion, nasal pruritus, and
ear or palate pruritus.

METHODS

Study Design
The clinical protocol was approved by an institutional review
board (IntegReview, Austin, Texas) before initiation of study
procedures. The clinical trial was conducted in accordance
with good clinical practices, the World Health Organization
Declaration of Helsinki 1996, and the Health Insurance Port-
ability and Accountability Act. All patients read and signed
an informed consent document for both treatment and par-
ticipation in this clinical trial before initiation of any
study-related procedures. Between March and April 2007,
patients were enrolled at a single clinical site in Andover,
Massachusetts.

Inclusion Criteria
The key inclusion criteria were age of 10 years or older;
written informed consent at visit 1 before any study proce-
dures; a negative pregnancy test result (from all females of
childbearing potential, who also agreed to use a medically
acceptable form of birth control during the study duration); a
positive history of ocular allergies and a positive skin test
reaction to cat hair, cat dander, grasses, ragweed, and/or trees
within the prior 24 months; a best-corrected visual acuity of
0.7 logMAR or better; and avoidance of disallowed medica-
tions and contact lens wear for the designated period.

Patients were required to have positive bilateral CAC re-
actions for ocular itching and conjunctival redness within 10
minutes of allergen instillation at 2 screening visits. This
meant that patients received allergen to which they were most
sensitive according to their skin test results at successively
increasing concentrations of test allergen until they demon-

strated adequate ocular itching and conjunctival hyperemia
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scores to qualify for enrollment. The test allergens included
grasses (eg, ragweed, Kentucky bluegrass, or rye grass), tree
pollen (birch or oak), and cat hair or cat dander. Patients were
challenged with allergen at visit 1 and again at visit 2 to
confirm the allergic reaction.

Exclusion Criteria
The key exclusion criteria were any known contraindications to
study medications(s) or their components, an ocular condition
(eg, pterygium) or systemic illness that could have affected
safety or trial parameters, ocular surgery within 3 months of
visit 1 or refractive surgery within 6 months, signs or symp-
toms of active allergic conjunctivitis at the start of any visit,
use of disallowed medications during the designated period,
use of an investigational drug or device within 30 days of the
study or concurrent enrollment in another investigational trial, or
pregnancy, planning a pregnancy, lactating, or not using a med-
ically acceptable form of birth control.

Study Medications
The test agents were formulated, packaged, and labeled by
Alliance Medical Products Inc (Irvine, California). Both
1.5% bepotastine besilate and placebo (vehicle) were identi-
cally formulated as colorless ophthalmic solutions, and the
vial packaging was identical for both study medications. The
content of the vials containing test agent was masked to the
patients and investigators, and labeling of the test agents was
identical except for the patient number.

Study Protocol
The clinical trial consisted of a total of 5 visits, with enrolled
patient participation occurring during the period of March 1
to April 4, 2007. Examiners who conducted the clinical trial
procedures had prior experience with the CAC method.29 The
target study population consisted of patients with a positive
reaction in both eyes to a CAC at visit 1 (day 0) and visit 2
(day 7), defined as scores of 2.0 units or greater on standard-
ized 0- to 4-unit scales (0.5-unit steps allowed) for the pri-
mary efficacy variables of ocular itching and conjunctival
hyperemia.35,40 Ocular itching and conjunctival hyperemia are
considered the hallmark symptom and sign, respectively, of
allergic conjunctivitis. Secondary ocular signs and symptoms
evaluated in the CAC trials included ciliary and episcleral
hyperemia, chemosis, mucous discharge, tearing, and eyelid
swelling. Objective nonocular signs were not evaluated in
this clinical trial. The secondary nonocular symptoms evalu-
ated (nasal congestion, rhinorrhea, nasal pruritus, and ear or
palate pruritus) were each quantified on a 0- to 4-unit pre-
specified grading scale (0 indicating none and 4 indicating
severe; 0.5-unit steps not allowed), and a summed nonocular
composite symptom (NOCS) score was calculated on a 0- to
16-unit scale. Enrolled patients were not required to exhibit
minimum scores for the CAC-induced, nonocular, secondary
efficacy symptom variables during screening.

Approximately 35 patients were assigned at visit 3 (day 21)
to each of the 1.5% bepotastine besilate and placebo treat-

ment groups in a 1:1 randomization. A CAC test for each
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enrolled patient was performed 16 hours after bilateral test
agent dosing at visit 3, 8 hours after dosing at visit 4 (day 35),
and 15 minutes after dosing at visit 5 (day 49). If necessary,
currently marketed over-the-counter antiallergy eye drops
(Visine-A or Naphcon-A) were administered to patients at the
end of each visit after all evaluations were completed.

Safety evaluations for distance visual acuity using an Early
Treatment Diabetic Retinopathy Study eye chart, slitlamp
biomicroscopy, and recording of adverse events were per-
formed at every study visit. Pregnancy tests (for females),
intraocular pressure measurements, and dilated funduscopy
were performed at visit 1 and for patients when exiting the
study at visit 5. Updating of medical histories was completed
at each of study visits 2 through 5.

Efficacy Analyses
A sample size of approximately 30 to 35 patients per treat-
ment group was targeted, a number expected to have greater
than 85% power to detect a true mean grade difference of 1.0
unit between 2 groups assuming an SD of 1.0 unit. Efficacy
analyses were completed on the per protocol population who
exhibited no major protocol violations as the primary analysis
population. Clinical success was defined as achieving clini-
cally and statistically significant improvement for an efficacy
variable at visit 5 and at visit 3 and/or visit 4. Clinical
significance was prospectively defined as a 1.0-unit change
or greater in mean values (placebo – active) for most time
points at a study visit.

Making no assumption about the treatment data distribu-
tions, the Wilcoxon rank sum test was used in comparisons of
median values for the nonocular symptoms of ear or palate
pruritus, nasal pruritus, nasal congestion, and rhinorrhea and
for the NOCS scores (both eyes averaged) between 1.5%
bepotastine besilate and the placebo treatment groups at each
observation time point. Statistical significance at a time point
was defined as P � .025 at visits 3 and 4 and P � .05 at visit
5, adjusting each nonocular end point for multiple compari-
sons between visits 3 and 4 using conservative Bonferroni
adjustments. Statistical significance at a study visit for non-
ocular efficacy variables required demonstration of signifi-
cance at most time points. Post hoc statistical calculations for
differences in proportions of patients with improvement in
rhinorrhea compared with baseline values after placebo and
1.5% bepotastine besilate instillation applied z statistics.41

RESULTS

Patient Disposition
A total of 71 patients (36 in the placebo group and 35 in the
1.5% bepotastine besilate group) were assigned to groups
according to a computer-generated randomization list. Four
patients discontinued participation in the clinical trial, includ-
ing 3 patients lost to follow-up before visit 5 and 1 patient
who discontinued because of unacceptable baseline redness at
visit 5. A fifth patient completed the clinical trial but was
subsequently determined to be ineligible for evaluation be-

cause of an exclusionary pterygium at visit 3. The per pro-
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tocol population was therefore a total of 66 patients (34 in the
placebo group and 32 in the 1.5% bepotastine besilate group).

Patient Demographics
Mean (SD) patient ages were 40.9 (11.4) years in the placebo
group and 44.3 (16.0) years in the 1.5% bepotastine besilate

Table 1. Demographics of the Intent-to-Treat Population Treated
With Placebo or 1.5% Bepotastine Besilate Ophthalmic Solutiona

Demographic
Placebo
(n � 36)

1.5% Bepotastine
besilate
(n � 35)

P
value

Age, y .31
Mean (SD) 40.9 (11.4) 44.3 (16.0)
Range 13.0–65.0 11.0–73.0

Age category, y
�18 34 (94.4) 33 (94.3)
�18 2 (5.6) 2 (5.7)

Sex .81
Female 17 (47.2) 18 (51.4)
Male 19 (52.8) 17 (48.6)

Race .15
White 33 (91.7) 31 (88.6)
African American 1 (2.8) 1 (2.9)
Asian 2 (5.6) 0 (0.0)
Other 0 (0.0) 3 (8.6)

Iris color .72
Blue 12 (33.3) 11 (31.4)
Brown 19 (52.8) 17 (48.6)
Green 2 (5.6) 1 (2.9)
Hazel 3 (8.3) 6 (17.1)

a Data are presented as number (percentage) of patients unless oth-
erwise indicated.

Table 2. Mean Rhinorrhea and Nasal Congestion Scores for Per Pro
After Dosing

Rhinorrhe

Placebo 1.5% B

Onset of action CAC test
No. of patients 34
7 min 1.00
15 min 1.09
20 min 0.97

8-Hour duration of action CAC test
No. of patients 31
7 min 1.00
15 min 1.68
20 min 1.42

16-Hour duration of action CAC test
No. of patients 34
7 min 1.09
15 min 1.44
20 min 1.29

Abbreviation: CAC, conjunctival allergen challenge.
a P �.001.
b P � .01.

c Difference (placebo – bepotastine besilate) of 1.0 unit or greater.
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group. The numbers of patients stratified by sex, race, and iris
color were well balanced between the treatment groups (P �
.15 in all categories; Table 1).

Nonocular Effectiveness Assessments
Statistical significance (P � .01, Wilcoxon rank sum test)
was seen for reduced rhinorrhea and nasal congestion for
1.5% bepotastine besilate compared with placebo at all time
points when 1.5% bepotastine besilate was dosed 15 minutes,
8 hours, or 16 hours before a CAC (Table 2). In general, the
effectiveness at a study visit tended to be more pronounced at
the peak allergen reaction time, which was 15 minutes after a
CAC as estimated from placebo treatment group data. The
effect was more pronounced for reduction in rhinorrhea at 8
hours after dosing (Figure 2) than for reduction in nasal
congestion at 8 hours (Figure 3). A 1.0-unit difference in
mean values (placebo – active) was also seen at the 15-minute
post-CAC observation for rhinorrhea during the 16-hour
duration of action CAC test, but this result did not
meet the standard of most time points required to be clin-
ically significant.

Statistical significance (P � .025 for visits 3 and 4 and P
� .05 for visit 5) was found at most time points after CAC
test agent dosing 15 minutes and 8 hours before a CAC test
for both nasal pruritus and ear or palate pruritus but not for
either of these nonocular symptoms when test agents were
dosed 16 hours before a CAC test (Table 3). However,
clinical success was not seen for either nasal pruritus or ear or
palate pruritus at any study visit (Table 3). The sustained
clinical benefit in reduced nasal pruritus and ear or palate
pruritus for at least 8 hours after dosing was slightly greater
at the CAC test 8 hours after dosing than at the CAC test 15

atients at CAC Tests Conducted 15 Minutes, 8 Hours, or 16 Hours

es Nasal congestion scores

stine besilate Placebo 1.5% Bepotastine besilate

34 32
31a 0.97 0.41b

50b 1.18 0.41a

41b 1.24 0.41a

31 27
04a,c 1.00 0.07a

11a,c 1.29 0.15a,c

19a,c 1.26 0.19a,c

34 32
37a 1.06 0.33a

43a,c 1.35 0.50a

57b 1.24 0.57b
tocol P

a scor

epota

30
0.
0.
0.

27
0.
0.
0.

32
0.
0.
0.
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minutes after dosing, suggesting that the benefit for these
nonocular symptoms was not necessarily an immediate re-
sponse to drug exposure.

A post hoc analysis was performed for the degree of
improvement by patient in rhinorrhea during CAC tests at
visits 3, 4, and 5 compared with baseline visit 2. This analysis
was performed for rhinorrhea because it represented the
strongest nonocular response in this CAC trial to 1.5% be-
potastine besilate. The proportion of patients achieving at
least a 1.0- or 2.0-unit improvement compared with their
baseline data was substantially higher for those patients in-
stilling 1.5% bepotastine besilate than for those instilling
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Figure 2. The difference in mean rhinorrhea grades as a function of time
after dosing with the test agent. The rhinorrhea grade differences are ex-
pressed as differences in mean values (placebo – 1.5% bepotastine besilate)
at each observation time point. A 1.0-unit difference at most times during a
study visit is considered clinically significant. *P � .01, **P � .001. CAC
indicates conjunctival allergen challenge.
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Figure 3. The difference in mean nasal congestion grades as a function of
time after dosing with the test agent. Nasal congestion grade differences are
expressed as differences in mean values (placebo – 1.5% bepotastine besi-
late) at each observation time point. A 1.0-unit difference at most times
during a study visit is considered clinically significant. *P � .01, **P �
.001. CAC indicates conjunctival allergen challenge.
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placebo, although there was a considerable placebo response
(Figure 4). The greatest difference between placebo and 1.5%
bepotastine besilate in percentage of patients experiencing at
least a 1.0-unit improvement was seen for a CAC test given
8 hours after dosing with the test agent.

The NOCS score was the aggregate response of patients on
CAC tests to all nonocular clinical manifestations of allergic
conjunctivitis. A NOCS score has no simple validated clinical
correlate in allergic conjunctivitis, although it resembles the
total nasal symptom score used as a global indicator of
therapeutic response in environmental studies of agents to
treat allergic rhinitis.42 Improvement in NOCS score was
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Figure 4. The percentage of rhinorrhea observations with a greater than
1.0-unit or 2.0-unit improvement compared with the screening baseline
values. Observations are shown using data collected by eye and pooled
across all time points at a study visit. Statistical significance relative to
placebo is as indicated. *P � .004; **P � .0001; †P � .009. CAC indicates

Table 3. Difference in Mean Scores (Placebo – 1.5% Bepotastine
Besilate) for Nasal Pruritus, Ear or Palate Pruritus, and Nonocular
Composite Symptoms (NOCS)

Time of post-CAC grading

Time after dosing
before CAC test

15 min 8 h 16 h

Nasal pruritus
7 min 0.5a 0.6a 0.4
15 min 0.8a 0.9a 0.5b

20 min 0.4a 0.7a 0.4c

Ear and palate pruritus
7 min 0.5a 0.5a 0.3
15 min 0.5b 1.0a 0.5
20 min 0.5c 0.6b 0.2

NOCS
7 min 2.3a 3.0a 2.1a

15 min 2.7a 4.6a 2.9a

20 min 2.3a 3.6a 2.0b

Abbreviation: CAC, conjunctival allergen challenge.
a P � .01.
b P � .02.
c P � .05.
conjunctival allergen challenge.
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significant (P � .01) with 1.5% bepotastine besilate com-
pared with placebo at most time points for at least 16 hours
after dosing (Table 3). The clinical differences and statistical
significance for the effect on NOCS scores was greatest at the
CAC test 8 hours after dosing with test agent.

Safety Assessments
Patients who received 1.5% bepotastine besilate did not ex-
perience any changes from baseline in visual acuity, slitlamp
biomicroscopy, intraocular pressure, or dilated funduscopy. The
most common treatment-related adverse event was a mild taste
on instillation, with 3 occurrences in patients who instilled 1.5%
bepotastine besilate and none in the placebo treatment group.
One 1.5% bepotastine besilate patient and 2 placebo patients
reported eye irritation, and 1 patient reported a foreign-body
sensation after instilling placebo. No serious or severe ad-
verse events were reported in the safety population.

DISCUSSION
This clinical trial provides evidence that 1.5% bepotastine
besilate, when dosed before a CAC, significantly and safely
prevents nonocular symptoms compared with placebo for at
least 8 hours after dosing. The clinical effects on rhinorrhea,
nasal congestion, nasal pruritus, palate or ear pruritus, and
NOCS scores were evident within 15 minutes of a CAC and
were sustained when patients were challenged 8 hours after
dosing and, for rhinorrhea and nasal congestion, at 16 hours
after dosing. The 8-hour duration data provided the strongest
and most consistent evidence of nonocular symptomatic re-
lief. The 1.5% bepotastine besilate test agent also was safe
and well tolerated without any reports of serious or severe
adverse events. Overall, this clinical trial has provided addi-
tional evidence of the safety profile and diverse nonocular
clinical effectiveness of bepotastine besilate.

Bepotastine besilate acts as a selective H1-receptor inhib-
itor that stabilizes mast cells and inhibits activation of eosin-
ophils.17,20,43 Multiple clinical studies of bepotastine besilate
given orally have demonstrated its safety and efficacy in
allergic rhinitis and urticaria.18,19,27,28 A small, uncontrolled
study of oral bepotastine besilate in patients with seasonal
allergic rhinitis found trends for improvement in sneezing,
nasal discharge, and nasal congestion.44 The 1.5% bepotastine
besilate formulation discussed herein has also demonstrated
reduction of ocular itching in allergic conjunctivitis.39 The
additional clinical benefits of bepotastine besilate in reducing
rhinorrhea, nasal congestion, nasal pruritus, palate or ear
pruritus, and NOCS scores parallels the systemic version of
bepotastine as a broadly effective antihistamine capable of
diminishing both ocular and nonocular allergic responses.

Although systemic antihistamines may be used to control
nasal symptoms, their nonspecific histamine activity may
include antimuscarinic effects that can cause drowsiness,
reduced tear volume, possible dry eye symptoms, and de-
creased flow dynamics,42,45,46 which may lead to increasing
ocular discomfort. An ophthalmic antiallergic agent also will

minimize systemic adverse events compared with oral agents.6,15,16
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The improved adverse event profile with topical H1-specific
agents suggests a treatment paradigm shift for topical targeted
therapy may be applicable for allergic rhinoconjunctivitis.
For example, one clinical study using conjunctival and nasal
allergen challenge models showed mometasone nasal spray
and an antihistamine ophthalmic solution to be more effective
than oral fexofenadine alone.4 A separate CAC study dem-
onstrated fluticasone nasal spray and an antihistamine oph-
thalmic solution to be more effective than fluticasone and oral
fexofenadine for treating allergic rhinoconjunctivitis.7 On the
basis of the clinical results of 1.5% bepotastine besilate for
both ocular39 and nonocular signs and symptoms of allergic
conjunctivitis, a single topical therapy can be considered
another treatment option for patients with allergic rhinocon-
junctivitis.

Using both nasal allergen challenge and CAC may have
been more representative of the nasal and ocular signs and
symptoms experienced in the environment. It has been pre-
viously shown that both nasal allergen challenge and CAC
induce similar patterns of allergic response and effectiveness
of clinical treatment for nasal and ocular allergic reactions.4

Therefore, the nasal symptom results using the CAC method
can be considered to mimic the nasal symptoms of a nasal
allergen challenge, which in the present CAC studies satis-
factorily induced nonocular (particularly nasal) allergic
symptoms and provided evidence of effective improvement
after treatment with 1.5% bepotastine besilate. Performing
both a nasal allergen challenge and a CAC in a future clinical
study would be of interest to confirm this supposition. Ob-
jective measurements of clinical benefit for nasal allergic
symptoms in patients with perennial allergic rhinitis using an
oral formulation of bepotastine besilate have been previously
described.43 However, the absence of any objective measures
of reduced nasal allergic response, either of increased nasal
patency or decreased inflammatory cell infiltrates (eg, eosin-
ophils and neutrophils), in this CAC clinical study with 1.5%
bepotastine besilate suggests additional clinical investi-
gations are needed to validate the subjective findings we
have described.

In conclusion, 1.5% bepotastine besilate dosed bilaterally
was safe with statistically significant positive effects on non-
ocular symptoms using the CAC model of allergic conjunctivi-
tis. The pathophysiologic similarity of allergic conjunctivitis and
allergic rhinitis may account for the clinical effectiveness for
1.5% bepotastine besilate to reduce both ocular and nonocular
manifestations of allergic conjunctivitis. These data in a
model of allergic conjunctivitis support the use of 1.5%
bepotastine besilate in patients with allergic conjunctivitis
and seasonal allergic rhinitis. To confirm this conclusion and
to enhance understanding of the course of effects on nonocu-
lar symptoms, environmental clinical studies of 1.5% bepo-
tastine besilate in patients with predefined comorbidities
of seasonal allergic rhinitis and allergic conjunctivitis should

be considered.
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