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Executive Summary:  

Bepotastine besilate ophthalmic solution 1.5% was approved by the FDA for the treatment of itching associated with signs and symptoms of allergic conjunctivitis.  Overall, bepotastine besilate was shown to be effective in reducing the ocular itching associated with allergic conjunctivitis.  Other symptoms such as nasal congestion and rhinorrhea were shown to be reduced in the clinical trials as well.

Efficacy: 
The following conclusions are based on a single phase III, single-center, prospective, randomized, double-masked, placebo-controlled trial, which has been published.  Additional efficacy data for bepotastine came from abstracts and information provided from the manufacturer.    
· Both bepotastine 1% and 1.5% appear to be effective in reducing ocular itching symptom scores in the conjunctival allergen challenge (CAC) model in a population aged 11 to 73 years old.  
· Bepotastine 1.5% provided a greater reduction in symptom scores compared to the 1% solution.  
· Bepotastine's onset-of-action is 15 minutes, and it lasts for 8 hours post instillation.  Thus, the medication is to be used twice daily. 

· Conjunctival hyperemia is commonly seen in allergic conjunctivitis; however, reduction in symptom scores for this primary outcome did not achieve statistical significance.

· No head-to-head trials are available to show the superiority of bepotastine over other agents within the same class.   
Safety:
· Approximately 25% of subjects experienced a mild taste following instillation.  Other adverse effects observed in clinical trials included eye irritation, headache, and nasopharyngitis (2-5%).
· Bepotastine 1.5% dosed twice daily for six weeks was shown to be safe and well tolerated by healthy pediatric patients as young as 3 years of age. 
Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating bepotastine besilate ophthalmic solution 1.5% for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics3
Mechanism of Action:   Bepotastine besilate ophthalmic solution works by directly antagonizing the H1-receptor.  It also helps to stabilize the mast cells and prevents the entry of eosinophils into the inflammatory areas.  Bepotastine also inhibits the production of IL-5, which is produced by the human peripheral blood mononuclear cells (PBMC), as well as other leukotrienes.
Absorption:  Bepotastine besilate has minimal systemic absorption.  Data was collected from 12 healthy adults where both concentrations, 1% and 1.5%, were studied.  One drop was instilled into both eyes four times daily for seven days.  The study showed the plasma concentration was peaked one to two hours after the instillation, and the concentration was 5.1 ± 2.5 ng/mL for bepotastine besilate 1% and 7.3 ± 1.9 ng/mL for the 1.5% solution.  In 11 of 12 subjects in both dose groups, plasma levels were below the quantifiable concentration at 24 hours.
Distribution:  Bepotastine besilate is approximately 55% protein bound and is independent of the concentration.

Metabolism:  Bepotastine is minimally metabolized by CYP450 isozymes as evidenced by in vitro metabolism studies.  Studies showed substrates for CYP3A4, CYP2C9, and CYP2C19 were not affected, and there was low potential for drug interaction via the inhibition of CYP3A4, CYP2C9, and CYP2C19 by bepotastine besilate.

Excretion:  Bepotastine besilate is mainly excreted in the urine, about 75 – 90% excreted unchanged in urine.
FDA Approved Indication(s) and Off-label Uses

Bepotastine besilate ophthalmic solution 1.5% was approved by FDA for the treatment of ocular itching associated with signs and symptoms of allergic conjunctivitis.1
Potential off-label uses include: prevention of itching associated with allergic conjunctivitis, non-ocular symptoms and rhinorrhea.
Current VA National Formulary Alternatives
· Ketotifen fumurate (Zaditor®) is the only antihistamine/mast cell stabilizer ophthalmic solution available on the VA formulary.
· Azelastine (Optivar®) and olopatadine HCl (Patanol®) are available through non-formulary processes.

Dosage and Administration

One drop of bepotastine should be instilled into the affected eye(s) twice a day.  Bepotastine is for topical ophthalmic use only.  Care should be taken not to touch the eyelids or surrounding areas with the dropper tip of the bottle to avoid contamination of the dropper tip and solution.  Keep bottle tightly closed when not in use.

Bepotastine should not be used to treat irritation caused by contact lenses and should not be instilled while wearing contact lenses.  Bepotastine contains a preservative which may be absorbed by soft contact lenses.  Lenses may be reinserted after 10 minutes following the administration of bepotastine.  Avoid sharing ophthalmic drops between patients.
Bepotastine is supplied as 10 ml of solution in a white, low density polyethylene plastic squeeze bottle with a white cap.  The bottle should be stored at room temperature 15-25°C (59-77°F).
Efficacy 

Efficacy Measures

Conjunctival allergen challenge (CAC) model is commonly used in studies of new ophthalmic agents.6  Ocular allergen challenge is safe and reproducible.  Several types of antigens were used in studies such as Kentucky bluegrass (Poa pratensis), short ragweed (Ambrosia artemisiaefolia), and allergenic extract of cat hair and dander (Felis domesticus).  Serial dilutions were made from the stock antigen solutions for incremental use in the allergen challenge.  If documentation of allergy history was unavailable, a skin test was performed.   If the results of the skin test were positive (wheal and flare after 10 minutes) for any one of the three allergens, an ophthalmologic examination was given to exclude subjects currently having allergic symptoms.  Based on the patient’s sensitivity, one of the three allergens was used for the conjunctival allergenic challenge.  If subjects did not respond to the first allergen tested, they were challenged with another allergen.
The primary efficacy endpoints, patient-assessed ocular itching (at 3, 5, and 7 minutes) and investigator-assessed conjunctival hyperemia (at 7, 15, and 20 minutes), were determined after the CAC.  A 5-unit (9 step) grading scale with ½ unit increments was used to score itching (0 = none to 4 = severe).  Redness was scored with a 4-unit scale allowing ½ unit increments.

Clinical significance was defined in the protocol as ≥ 1.0-U between-group difference in mean ocular itching scores at the majority of time points at a study visit and also a ≥ 0.5-U difference at all time points.  Tolerability of the test agent was assessed by visual acuity, slit-lamp biomicroscopy, intraocular pressure, dilated funduscopy, and adverse events.
Summary of efficacy findings 
Bepotastine 1% and 1.5% ophthalmic solutions were effective in reducing ocular itching symptom scores in the conjunctival allergen challenge (CAC) model in a population of subjects aged 11 to 73 years old.   The bepotastine 1.5% solution provided a greater reduction in symptom scores 8 hours following drug administration than the 1% solution.  Conjunctival hyperemia, another primary endpoint, was assessed by investigators at each visit.  Mean conjunctival hyperemia scores were improved with bepotastine compared to placebo.  However, the reduction in symptom scores for this primary outcome did not achieve statistical significance (defined as > 1.0 U change in any of the time points).  These results are from a published, phase III, single-center, prospective, randomized, double-masked, placebo-controlled trial.7  
A double-masked, randomized, placebo-controlled, multicenter, phase III trial was conducted comparing bepotastine besilate 1.0% and 1.5%.  The primary endpoints included the reduction of CAC-induced ocular itching and conjunctival redness.  Patients in both the bepotastine 1.0% and 1.5% solution arms exhibited at least a 1.2-unit reduction in ocular itching when compared to the placebo arm (P < 0.0001).  The bepotastine 1.5% solution arm revealed a slightly higher efficacy profile with reduced ocular itching compared to the 1.0% solution arm.  Results for relief of ocular itching at the 16-hour duration-of-action CAC test indicated less of a reduction in ocular itching, although still considered to be statistically significant.  An improvement in conjunctival redness was observed at the onset-of-action CAC test for both bepotastine formulations, but less improvement at the 8- and 16-hour duration-of-action tests.21
Studies available in abstract form showed the potential for off-label uses of bepotastine.   Bepotastine 1.5% and 1% were shown to be effective and statistically superior to placebo in reducing tearing, total non-ocular symptoms, rhinorrhea, ciliary and episcleral hyperemia in clinical trials.  The relief was started at 15 minutes post instillation and lasted up to 8 hours.
Table 1.  Clinical Trials Evaluating Potential Off-Label Use in Abstract Form
	Citation
	Study Design
	Bepotastine Dose
	Comparator
	Results 

(Efficacy Assessment)

	Kurata et al.
Association for Research in Vision and

Ophthalmology, 2009

	Multi-center, double-masked, randomized, placebo-controlled,

trial that involved 5

study visits over a 7 week period.
Endpoint: tearing
Tearing was graded as

either absent or present.


	Bepotastine besilate 1.5%

N=43
	Placebo
N=43
	Bepotastine besilate ophthalmic solution 1.5% was statistically

superior to placebo in reducing tearing in the CAC model of allergic conjunctivitis when dosed 15 minutes prior to a CAC and for at least 8 hours after ophthalmic dosing. These results support twice daily dosing in patients for reducing tearing associated with allergic conjunctivitis.



	Macejko et al.

American Academy of

Allergy Asthma & Immunology, 2009.


	Multi-center, double-masked, randomized, placebo-controlled, 7

week clinical trial using the CAC model of allergic conjunctivitis. 
Endpoints: non-ocular symptoms (nasal), rhinorrhea and tearing

Clinical superiority was pre-defined as both clinical and statistical significance according to

predetermined criteria.


	Bepotastine besilate 1.5%

N=43
	Placebo

N=43
	Bepotastine besilate ophthalmic solution 1.5% provided rapid relief and was statistically superior to placebo in reducing total non-ocular symptoms, rhinorrhea, and tearing in the multi-site CAC model of

allergic conjunctivitis for up to 8 hours after ophthalmic dosing.



	Meier et al.,

American Academy of Allergy Asthma & Immunology, 
2009.


	Multi-center, double-masked, randomized, placebo-controlled, 7

week clinical trial using the CAC model of allergic conjunctivitis
Endpoint: ocular and non-ocular symptoms

Clinical efficacy was pre-defined as both clinical and statistical significance according to predetermined criteria.


	Bepotastine besilate 1.0%

N=44
	Placebo

N=43
	Bepotastine besilate ophthalmic solution 1.0% was statistically

superior to placebo in reducing rhinorrhea, total non-ocular symptoms, tearing, and ciliary and episcleral hyperemia in the multi-site CAC model of allergic conjunctivitis 15 minutes after ophthalmic dosing.




Adverse Events (Safety Data)
Studies have shown bepotastine ophthalmic solution 1.5% was safe for subjects as young as 3 years of age.  However, safety data is limited.  Most data reviewed were obtained from the manufacturer and from abstracts presented at recent meetings.
The recently published phase III trial analyzed the tolerability of bepotastine.7   Six subjects from the bepotastine 1.0% solution arm, 4 subjects from the 1.5% solution arm, and 3 subjects from placebo arm experienced a treatment emergent adverse event related to the study drug (see Table 2 below).  Even though no severe ocular or nonocular adverse events were reported, mild to moderate side effects such as eye irritation, conjunctival cyst, taste disturbance, gastrointestinal disorder, respiratory, thoracic, mediastinal disorders, all were observed in the study.
Table 2.  Adverse Events Experienced by Subjects for Bepotastine 1.0%, 1.5%, and Placebo in an Intent-to-Treat Analysis

Adverse Events

1.0%

1.5%

Placebo




N=36

N=35

N=36

Ocular


0

2(5.7%)

3(8.3%)

  Eye irritation

0

1(2.9)

2(5.6)

  Conjunctival cyst

0

1(2.9)

0

  Foreign body sensation
0

0

1(2.8)
Nonocular

9(25)

7(20)

2(5.6)

  Taste 


6(16.7)

3(8.6)

0

  Nasopharyngitis

2(5.6)

0

0

  Respiratory, thoracic,     
1(2.8)

3(8.6)

1(2.8)

      Mediastinal disorders

  Cyst removal

1(2.8)

0

0

  Lymphadenopathy

1(2.8)

0

0

  Gastrointestinal disorders
 0

2(5.7)

1(2.8)

  Anxiety


 0

1(2.9)

0

Note that eye irritation occurred in both bepotastine 1.5% and placebo, and the mild taste occurred in bepotastine 1% and 1.5%, and the foreign body sensation occurred in placebo, all were considered possibly or probably related to the study drug.

In a multi-center, randomized, double-masked, vehicle-controlled, parallel-group study completed in 861 healthy subjects, the subjects were assigned to receive bepotastine besilate 1.5% (N=575) or placebo (N=286) twice daily for 6 weeks.  The safety variables assessed in the study included incidence and frequency of adverse events (AEs), physical examination and pregnancy test, visual acuity using an ETDRS chart, slit lamp biomicroscopy, ECC and IOP conducted on subjects ≥ 10 years of age, DFE, and ocular comfort exam.  The difference in the number of subjects reporting an adverse event for the study drug was not significantly different in any category of adverse events except for mild taste when compared to placebo.  The taste-related adverse events were all mild except for one moderate case, but no subject discontinued the drug because of this reason.18
The most common adverse events noted in a multicenter trial include nasopharyngitis (8.5%), eye irritation (3.8%) and mild taste change on instillation (3.1%).  Overall, adverse events were considered to be mild with no discontinuation reported from the trial because of adverse events.    Mean ocular comfort score differences between bepotastine and placebo indicate that the drug formulations did not cause discomfort.21  

In a multi-center, randomized, double-masked, placebo-controlled, parallel-group, 6-week safety study involved a healthy pediatric population, the subjects had four study visits comparing bepotastine 1.5% twice daily dosing and placebo.  Pediatric subjects as young as 3 years old (127/861) were enrolled.  The overall comfort following instillation was graded from 0 to 3 (0 = comfortable, discomfort absent; 1 = generally comfortable, mild discomfort; 2 = some discomfort, but tolerable, moderate comfort; 3 = severely uncomfortable or intolerable).  The study showed there was no clinical or statistical difference in the ocular comfort between the two groups, either immediately or 5 minutes after instillation.  There was similar rate of adverse events between bepotastine 1.5% and placebo in pediatric subjects, and no severe adverse events noted.  The authors concluded that bepotastine 1.5% ophthalmic solution was safe and well-tolerated in the pediatric population.19  
Deaths and Other Serious Adverse Events (Sentinel Events)

No data on sentinel events was identified.
Common Adverse Events

Mild taste was reported in about 25% of studied subjects.  
Other Adverse Events
Eye irritation, headache, and nasopharyngitis were less common and occurred in about 2 – 5% of studied subjects.
Precautions/Contraindications
Precautions

Contamination of Tip and Solution:  
· Care should be taken not to touch the eyelids or surrounding areas of the affected eye(s) with the dropper tip  
· Keep bottle tightly closed when not in use
Contact Lens Use:  
· Patients should not wear contact lenses if their eye(s) are red. 
· Bepotastine is not indicated to treat contact-lens irritation.
· Remove contact lenses prior to instillation of bepotastine
Topical Opthalmic Use Only:  
· Bepotastine besilate is for topical ophthalmic use only.
Use in Specific Populations:
Safety data for bepotastine use in pregnancy has been limited to animal studies with oral administration.  Animal reproduction studies are not always predictive of human response; therefore, bepotastine should be used only if the potential benefit outweighs the risk.
Pregnancy: Pregnancy Category C; there have been no adequate and well-controlled studies of bepotastine in pregnant women.  However, teratogenicity studies and infertility has been studied in animals.  At oral doses up to 200 mg/kg/day (representing a systemic concentration approximately 3,300x that anticipated for topical ocular use in human), no teratogenicity was found in rats during organogenesis and fetal development.  Some potential skeletal abnormalities were observed at oral doses of 1,000 mg/kg/day.  Oral doses up to 500 mg/kg/day (representing >13,000x the dose in humans) were given to rabbits during organogenesis and fetal development showed no evidences of teratogenicity. 
Oral doses of 1,000 mg/kg/day when given to rats showed evidence of infertility but not with doses of 200 mg/kg/day.  Following a single dose of 3 mg/kg, the fetal liver and maternal plasma showed similar concentration of radio-labeled bepotastine.  Other fetal tissues showed one-third to one-tenth the concentration of maternal blood plasma.  At oral doses of 1,000 mg/kg/day when given to rats during perinatal and lactation showed an increase in stillborns and decreased growth and development in pups.  No evidences were observed at doses of 100 mg/kg/day.
Nursing Mothers:  No evidence is available to confirm if bepotastine is excreted in human milk.  However, the maximum concentration of radioactivity in milk was 0.4 µg-eq/mL was observed 1 hour after a single oral dose of 3 mg/kg when given to nursing rats 11 days post delivery.  The concentration was undetectable after 48 hours of administration.  The concentration of bepotastine was higher in milk than in maternal blood plasma.
Geriatric Use:  The safety and effectiveness of bepotastine besilate in elderly observed in clinical trials were no different from younger patients.3
Contraindications

None
Look-alike / Sound-alike (LA / SA) Error Risk Potential
As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), no drugs names are found that may cause LASA confusion to Bepreve™ (bepotastine besilate).  However, a potential LASA confusion has been noted by the author(s) of this drug monograph with the following drug:
LA/SA for generic name < bepotastine>: betahistine, bendamustine, betoptic, betagan, betamethasone, betaxolol, bethanechol
LA/SA for trade name <Bepreve™>: none
Drug Interactions

Drug-Drug Interactions
No data is available for drug-drug interactions of bepotastine besilate ophthalmic solution.  Due to low systemic absorption of bepotastine ophthalmic solution, would not expect significant drug-drug interactions.  

Drug-Lab Interactions

No Data
Acquisition Costs
Table 3. The Cost for Antihistamine/Mast Cell Stabilizers in the VA

	Generic (Trade) Name, Dosing
	Package size**
	Price/package size ($)*
	Cost/Month/Patient

	Bepotastine (Bepreve) 1.5% oph solution,
1 gtt OU BID (4 gtts/day)
	10 ml 
(50-day supply)
	60.46
	60.46

	Ketotifen (Ketotifen) 0.025% oph solution,
1 gtt OU BID (4 gtts/day)
	5 ml 
(25-day supply)
	4.32
	4.32 - 8.64

	Ketotifen (Zaditor)

0.025% oph solution,
1 gtt OU BID (4 gtts/day)
	5 ml 
(25-day supply)
	7.31
	7.31 - 14.61

	Azelastine (Optivar)

0.05% oph soln,
1 gtt OU BID (4 gtts/day)
	6 ml 
(30-day supply)
	53.52
	53.52

	Olopatadine (Patanol)

0.1% oph soln,
1 gtt OU BID (4 gtts/day)
	5 ml 
(25-day supply)
	38.39
	38.39 - 76.78

	Olopatadine (Pataday)

0.2% oph soln,
1 gtt OU daily (2 gtts/day)
	2.5 ml 
(25-day supply)
	55.09
	55.09 - 110.18


*pricing as of 2/2010 **based on 20 gtts/ml
Note:  gtt(s)=drop(s), BID=twice daily, oph soln=ophthalmic solution 
Pharmacoeconomic Analysis

There is no published literature on pharmacoeconomic analysis of bepotastine besilate.  
Conclusions

Based on the current available data, bepotastine ophthalmic solution can be considered as an alternative option to treat ocular itching, a common symptom that occurs in allergic conjunctivitis.  The Phase III trial did not show the reduction in conjunctival hyperemia symptom scores to be statistically significant.  There is limited published data on the safety of bepotastine ophthalmic solution; however, data from a single phase III clinical trial and numerous abstracts indicate that bepotastine is well tolerated, except for some mild taste disturbance.  
The study results can be somewhat generalized to the VA population as the phase III clinical trial was 54% male, and the trial also included males ≥ 65 years old.  Efficacy and safety response of bepotastine due to ethnic differences may be determined with future randomized, controlled trials as the study population was primarily Caucasian.  All clinical trials, thus far, have been 6 or 7-weeks in duration; therefore, no long-term safety data is available.  
There have not been any comparative trials with bepotastine, therefore it is difficult to gauge its place in therapy compared to others within the class as well as the current formulary agent, ketotifen.  The advantage of bepotastine over other agents within the same class has not been observed with the current data.  
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	Abelson MB, Torkildsen GL, Williams JI, et al.  Time to Onset and Duration of Action of the Antihistamine Bepotastine Besilate Ophthalmic Solutions 1.0% and 1.5% in Allergic Conjunctivitis: A Phase III, Single-Center, Prospective, Randomized, Double-Masked, Placebo-Controlled, Conjunctival Allergen Challenge Assessment in Adults and Children. Clinical Therapeutics 2009: 31 (9): 1908.

	Study Goals
	The study was designed to assess the effectiveness of bepotastine besilate ophthalmic solution 1.0% and 1.5% for the treatment of ocular itching and conjunctival hyperemia in a conjunctival allergen challenge (CAC) model in adults and children.

	Methods
	Study Design 

-5-visit, 7-week, randomized, double-masked, placebo-controlled study

-N=107 patients: 54% male, age 11-73, 93% white race/ethnicity

    -1.0% bepotastine, N=36

    -1.5% bepotastine, N=35

    -Placebo, N=36

-Both patient-assessed ocular itching and investigator-assessed conjunctival hyperemia were evaluated at each visit using the graded scale of 0 to 4 U, where ≥ 2.0 U is defined as mild continuous itch, localized, and no desire to rub for ocular itching, and ≥ 2.0 U is defined as moderate, apparent dilation of blood vessels, intense vessel color, involves at least 2 of 3 vessel beds for conjunctival hyperemia.  The results from visit 2 were used as baseline.  Ocular itching was assessed at 3, 5, 7 minutes, and conjunctival hyperemia was assessed at 7, 15, 20 minutes after allergen challenge. 
Data Analysis
-23 patients per group were required to achieve >85% power calculation; however, 30 patients were required to allow approximately 15% drop-out rate

-Orthogonal test, a 2-sample t- test was used to validate the degree of statistical significance of ocular itching reduction.  

-Per-protocol analysis and intent-to-treat analyses were performed for primary efficacy outcome.

-Nonparametric Wilcoxon rank sum test and Orthogonal 2-sample t- test were performed to assess statistical significance between-group differences in mean ocular itching and conjunctival hyperemia scores.
-A P-value ≤ 0.013 at visits 3B and 4, and P ≤ 0.025 at visit 5 were considered statistical significance

-≥ 1.0-U between-group difference in mean ocular itching scores at the majority (≥ 2) of time points at a visit, and ≥ 0.5-U difference at all time points were considered clinically significant.

-Subgroup post-hoc analyses were conducted for potential clinical and statistical significance of reductions in ocular itching and conjunctival hyperemia scores in per-protocol patients with a more severe allergic response (1 eye with ≥ 3-U at ≥ 1 time point at visit 2)

-Subgroup post-hoc analyses were conducted in patients with complete relief (symptom score = 0) in a study eye.

-Demographic and clinical history data were analyzed by either 2-sided t- test or Wilcoxon rank sum test.

-Fisher exact test or a x2 -test was used to analyze qualitative variables.

	Criteria
	Inclusion criteria

-Male and female ≥ 10 yo with positive allergen skin test within 2 years prior to the screening
-Able to follow the given instructions 
-Negative urinary pregnancy test in appropriate subjects and must use acceptable contraceptive methods for the duration of study

-Avoid wearing contact lens and medications not allowed per protocol
-Subjects with best corrected visual acuity of 0.7 logMAR or better in both eyes

-Intraocular pressure is within 5 - 22 mmHg in both eyes
Exclusion criteria
-Failed to participate in all visits
-Sensitive to study drugs or their components

-Positive for active ocular disease or significant illness

-Had refractive surgery within 6 months prior to screening

-Enrolled in another study 

	Results
	Data analysis
Table 1.  Bepotastine vs. Placebo, Difference in Mean Ocular Itching Score                                                       
                                                         1%                   1.5%______                                              

Time post allergen challenge     PP    ITT          PP       ITT______
15-minute onset-of action______________________________
3 min                                          1.4    1.3           1.5__    1.4___
5 min                                          1.4    1.4           1.5        1.3___
7 min                                          1.3    1.3           1.5_      1.2___
8-hour duration-of action_______________________________
3 min                                         1.0    0.9            1.4        1.2___
5 min                                         1.1    1.0            1.7        1.4___
7 min____________________1.0     1.0            1.5        1.3___
ITT=Intention To Treat; PP=Per-Protocol 

Table 2.  Bepotastine vs. Placebo, Differences in Mean Conjunctival Hyperemia Scores in Per-Protocol Population
15-minute onset-of-action   1%      P-value      1.5%  P-value___
7 min                                     0.9       <0.001        0.6       <0.001
15 min                                   0.6       <0.001        0.5        0.017_
20 min                                   0.5         0.001        0.4        0.068_
8-hour duration-of action_______________________________
7 min                                    0.4         0.014         0.5         0.010_
15 min                                  0.3         0.109          0.5        0.029_
20 min                                  0.3         0.117         0.4         0.084_
Note: The number of patients at each study visit differed slightly

N=32 visit 4, N=35 visit 5 for 1% bepotastine

N=27 visit 4, N=32 visit 5 for 1.5% bepotastine
Efficacy Measure

103/107 completed the study per protocol.  On the 15 minute onset-of- action and 8 hours duration-of-action, there was 1.3 - 1.5 U reduction in mean ocular itching scores for bepotastine 1.0% versus placebo, and there was 1.0 - 1.7 U reduction for bepotastine 1.5% versus placebo.  P < 0.001 for both concentrations.
The improvement in conjunctival hyperemia for both concentrations was not statistically significant as the improvement was not >1.0-U at all time points for bepotastine 1.0%, and it was not ≥ 1.0-U difference between bepotastine 1.5% vs. placebo at the majority of time points.

	Conclusions
	The authors concluded that bepotastine besilate 1.0% and 1.5% ophthalmic solution was statistically and clinically effective in reducing ocular itching in both children and adults in the CAC model at both 15-minute onset of action and 8-hour duration of action time periods.  Both preparations were well tolerated.

	Critique
	Strengths
-Selection bias was minimized due to randomized, double-masked, placebo-controlled study design.

-CAC model used in the study has been validated in studies for agents within the same class.

-Power calculation was done.  Both statistical and clinical significance were achieved for the study.

-Appropriate statistical tests were used.

-Both efficacy and safety of bepotastine were assessed in the study.
-The study is reproducible.

-Pediatric and geriatric subjects were included in the study.
Limitations

-Improvement in symptom scores for conjunctival hyperemia, another primary endpoint, did not achieve statistical and clinical significance.
-Allergen elicited response in the CAC model might not be the same as response elicited by allergens from the environment in term of severity.

-Caucasian subjects were mainly included in the study, thus limited the generalized ability to other races/ethnic background.
-Bepotastine has 8 hour duration-of-action, questioning its effectiveness in patients who have symptoms that last for 24 hours.

-No rescue or concomitant medications mentioned in the trial, creating a potential for confounding bias.
Clinical Usefulness

-Bepotastine is an alternative ophthalmic solution for allergic conjunctivitis.  The study results are generalizable to the VA population as 54% of male was included in the first published phase III study.  It was not specified in the study how many patients ≥ 65 years old were included; however, it was stated that the age range was 11-73 years old.  Response of bepotastine in other ethnic groups is to be determined with future randomized, controlled trials.  Long-term safety data are not available.  
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