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The purpose of VACO PBM-SHG drug monographs is to provide a comprehensive drug review for making formulary decisions.  These documents will be updated when new data warrant additional formulary discussion.  Documents will be placed in the Archive section when the information is deemed to be no longer current.

Executive Summary
Alcaftadine is an ophthalmic dual-acting H1-antihistamine and mast cell stabilizer approved for the prevention of itching associated with allergic conjunctivitis.  The dose is 1 drop in each eye once daily.  Olopatadine 0.2% is the only other product dosed once daily.

Five trials assessed the efficacy of alcaftadine using conjunctival antigen challenge (CAC) model.  Two CAC studies used the marketed formulation (modified to improve overall comfort of the product by reducing the concentration of the buffer, preservative and chelating agents), while the others used an earlier formulation.  
· For the primary endpoints, alcaftadine was significantly more effective than vehicle in reducing ocular itching and redness.  One small study included an olopatadine 0.1% arm which was effective compared to vehicle; however, statistical comparisons were not made versus alcaftadine.  Another small study found alcaftadine and olopatadine 0.2% to be comparable.
· Secondary endpoints such as ciliary redness, episcleral redness, chemosis, lid swelling, and tearing were significantly reduced at some or all post challenge time points

Two trials were 6 weeks in duration; one was a safety study and the other was an environmental safety and efficacy study.  The environmental study used the marketed product and the safety study used the earlier formulation.
The environmental study failed its primary efficacy endpoints because approximately 1/3 of the patients exhibited no itching at all during the course of the study, making it difficult to show a treatment effect.  

Based on pooled data of the 6 week trials, adverse events occurring more often in the alcaftadine than vehicle or olopatadine 0.1% groups were eye irritation, eye pruritus, eye redness, instillation site burning/stinging, and nasopharyngitis; however, only 1 of the 2 trials used the marketed products which was reformulated for better comfort. Application site pruritus and pharyngolaryngeal pain occurred more often with olopatadine 0.1% than alcaftadine.

Due to the limited head-to-head studies, it cannot be concluded if alcaftadine is more effective or safer than the other agents in this class.  Alcaftadine and the other products may be considered as option for those unable to use the formulary product ketotifen.

Introduction
Topical agents used to treat allergic conjunctivitis include antihistamines,   mast cell stabilizers, dual-acting agents (e.g., antihistamine/mast cell stabilizer, vasoconstrictor/antihistamine), non-steroidal anti-inflammatory drugs, and corticosteroids.  Oral antihistamines are also effective in providing symptom relief and control in allergic conjunctivitis.

Alcaftadine is an ophthalmic dual-acting H1-antihistamine and mast cell stabilizer.  Other dual-acting agents include ketotifen, olopatadine, bepotastine, epinastine, and azelastine.  Alcaftadine and olopatadine 0.2% are the only once-daily products; the others, including olopatadine 0.1%, are dosed twice daily.  All the available products contain benzalkonium chloride as a preservative.  

FDA Approved Indications
Prevention of itching associated with allergic conjunctivitis

Current VA Alternatives
Ketotifen fumarate

Dosage and Administration
Instill one drop in each eye once daily.

How supplied/Storage
Alcaftadine 0.25% solution: 3mL fill in 5mL bottle
Store at 15-25°C (59-77°F)

Efficacy
There are 7 studies that evaluated alcaftadine; 4 used the original formulation that is not marketed and 3 used a new formulation (marketed product) which was modified to improve overall comfort of the product by reducing the concentration of the buffer, preservative and chelating agents.  Five trials assessed the efficacy of alcaftadine using conjunctival antigen challenge (CAC) model.  Conjunctival antigen challenge is a validated standard clinical method accepted by the FDA for evaluation of anti-allergenic drugs. Two trials were 6 weeks in duration; one was a safety study and the other was an environmental safety and efficacy study. Table 1

Table 1: Alcaftadine Randomized Clinical Trials
	Study
	Marketed Formulation
	Type of Study
	Data source
	Treatment Arms

	05-003-10
	No
	Safety
Duration: 6 weeks
	FDA review
	Alcaftadine (n=692)
Vehicle (n=300)

	06-003-09
	Yes
	Environmental 
(safety and efficacy)
Duration: 6 weeks
	FDA review
	Alcaftadine (n=147)
Olopatadine 0.1% (n=146)
Vehicle (n=72)

	05-003-11
	No
	CAC
	FDA review
	Alcaftadine (n=122)
Vehicle (n=130)

	05-003-13
	No
	CAC
	FDA review
	Alcaftadine (n=89) 
Vehicle (n=87)

	Greiner 2011
	No
	CAC
	Published
	Alcaftadine (n=34)
Olopatadine 0.1% (n=34)
Vehicle (n=34)

	Torkildsen 2011
09-003-05
	Yes
	CAC
	Published
	Alcaftadine (n=30)
Vehicle (n=30)

	Ackerman 203
	Yes
	CAC
	Published
	Alcaftadine (n=43)
Olopatadine 0.2% (n=43)
Placebo (n=41)


Abbreviations:  CAC=conjunctival antigen challenge

Conjunctival antigen challenge studies
Patients were required to have a positive history of ocular allergies and a positive skin test reaction to cat hair, cat dander, grasses, ragweed, and/or trees within the past 24 months of the trial.  Patients were evaluated at 4 visits.  The first was a screening visit to assess patient’s eligibility using a titrated allergen dose.  At the second visit CAC was repeated to confirm reproducibility of the allergic response.  At the 3rd visit, eligible patients were randomized to receive alcaftadine 0.25% or vehicle. The study by Greiner et al. and Ackerman et al. also had an active control arm using olopatadine 0.1% and olopatadine 0.2% respectively.  Sixteen hours following instillation of the study drug, CAC was performed to assess duration of action.  At visit 4, CAC was performed 15 minutes after instillation of the study drug to assess onset of action in all studies except Ackerman et al.  In Ackerman et al. CAC was performed 24 hours after instillation to assess the 24 hour duration of action afforded by alcaftadine and olopatadine 0.2%.

The efficacy endpoints for the CAC studies were ocular itching evaluated by the patient at 3, 5, and 7 minutes post-challenge and conjunctival redness evaluated by the investigator at 7, 15, and 20 minutes post-challenge.  The rating scale ranged from 0-4 (half unit increments allowed) units where 0 indicates no itching or redness and 4 indicates incapacitating itch or extremely severe redness.

To establish efficacy for the itching endpoint, it was required that the mean difference in score vs. vehicle was >0.5 units at all the time points with 2 out of  3 time points ≥ 1 unit.  The same criteria were used to establish efficacy of the conjunctival redness endpoint.  These criteria were met for all the ocular itching assessments and for most conjunctival redness assessments.

In the study by Greiner et al., olopatadine 0.1% was an active comparator.  The criteria for efficacy were met for alcaftadine and olopatadine vs. vehicle.  Statistical comparison of alcaftadine vs. olopatadine was not conducted. In Ackerman et al., olopatadine 0.2% was an active comparator.  There was only one time point for ocular itching where alcaftadine showed significantly greater improvement than olopatadine.  For conjunctival redness measured 16-hours post-dose, alcaftadine did not show a difference vs. vehicle; olopatadine showed statistically significant improvement versus placebo at 2 time points Table 2

Table 2:  Results of Conjunctival Antigen Challenge Studies
	
	Torkildsen 2011
Study 09-003-05
(diff vs. vehicle)
	Study 
05-003-11
(diff vs. vehicle)
	Study 
05-003-13
(diff vs. vehicle)
	Greiner 2011
(diff vs. vehicle)
	Ackerman 2013
(diff vs. placebo)

	Marketed product
	Yes
	No
	No
	No
	Yes

	Ocular Itching Scores 16 hrs.  post-dose
3 min post-CAC
5 min post-CAC
7 min post-CAC
	
-1.73*
-1.69*
-1.58*
	
-0.87*
-0.96*
-0.96*
	
-1.09*
-1.22*
-1.11*
		ALCAF
	OLOP

	-1.48*
-1.47*
-1.40*
	-1.12*
-1.08*
-0.99*



		ALCAF
	OLOP

	-1.53*‡
-1.43*
-1.13*
	-1.14*
-1.22*
-1.08*




	Ocular itching scores 15 min post-dose
3 min post-CAC
5 min post-CAC
7 min post-CAC
	
-1.50*
-1.49*
-1.47*
	
-1.35*
-1.32*
-1.24*
	
-1.32*
-1.26*
-1.17*
		ALCAF
	OLOP

	-1.95*
-1.92*
-1.77*
	-1.89*
-1.84*
-1.66*



	Not applicable

	Ocular Itching Scores 24 hrs.  post-dose
3 min post-CAC
5 min post-CAC
7 min post-CAC
	Not applicable
	Not applicable
	Not applicable
	Not applicable
		ALCAF
	OLOP

	-1.63*
-1.35*
-1.02*
	-1.30*
-1.03*
-0.94*




	Conjunctival redness scores 16 hrs. post-dose
7 min post-CAC
15 min post-CAC
20 min post-CAC
	
-0.95*
-0.54*
-0.54*
	
-0.41*
-0.40*
-0.37*
	
-0.37*
-0.24
-0.18
	
	ALCAF
	OLOP

	-1.0*
-1.01*
-0.93*
	-0.88*
-0.90*
-0.93*



	
	ALCAF
	OLOP

	-0.21
-0.26
-0.24
	-0.33*
-0.30*
-0.25




	Conjunctival redness scores 15 min post-dose
7 min post-CAC
15 min post-CAC
20 min post-CAC
	
-0.88*
-0.61*
-0.58*
	
-0.80*
-0.70*
-0.59*
	
-0.53*
-0.14
-0.09
	
	ALCAF
	OLOP

	-1.35*
-0.94
-0.73
	-1.27*
-0.87*
-0.64*



	Not applicable

	Conjunctival redness scores 24 hrs. post-dose
7 min post-CAC
15 min post-CAC
20 min post-CAC
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	
	ALCAF
	OLOP

	-0.34*
-0.22
-0.21
	-0.30*
-0.21
-0.28





*Significant vs. vehicle
‡Significant vs. olopatadine 0.2%

For those studies included in the FDA review, secondary endpoints such as ciliary redness, episcleral redness, chemosis, lid swelling, and tearing were significantly reduced at some or all post challenge time points (data not shown).

Environmental study 
This study used the marketed formulation of alcaftadine.  Patients were randomized to alcaftadine 0.25%, olopatadine 0.1%, or vehicle solution for 6 weeks.  Eligible patients had to have a positive diagnostic test for ragweed within the past 2 years and a positive bilateral ocular response to ragweed as induced by CAC testing at visit 1.  The primary outcome was to evaluate ocular itching and conjunctival redness.  

According to a FDA reviewer, this study failed its primary efficacy endpoints because approximately 1/3 of the patients exhibited no itching at all during the course of the study, making it difficult to show a treatment effect.  Results for efficacy were not shown in the FDA review.

Safety
The safety results for the two 6-week studies (06-003-09 and 05-003-10) were pooled.  The results for 3 CAC studies were pooled separately (05-003-11, 05-003-13, and Torkildsen et al.).  Note that all studies, except the 6-week environmental study and the CAC study by Torkildsen, used the older formulation of alcaftadine (formulation was modified to provide greater comfort).

In general, adverse events occurred more frequently with alcaftadine compared to the vehicle Table 3.  The most frequent ocular AEs were eye irritation, burning/stinging upon administration, eye redness, and eye pruritus.  The most common non-ocular AEs were nasopharyngitis, headache, and influenza.  The incidence of AEs was higher in the 6-week trials compared to the CAC studies where a single dose was given at visits 3 and 4. The majority of AEs were considered to be mild to moderate. 

In the pooled 6-weeks studies, there were more AEs reported with alcaftadine than olopatadine; however, 1 of the 2 studies used the older formulation of alcaftadine which may account for the greater percentage of AEs.

In the 6-week safety study, 23/609 (3.8%) patients discontinued alcaftadine due to an AE compared to 8/300 (2.7%) in the vehicle group.  The most common reason for discontinuation in the alcaftadine group was eye redness.  In the 6-week environmental study, discontinuation due to an AE was alcaftadine 2/147 (1.4%), olopatadine 1/146 (0.7%), and vehicle 3/72 (4.2%). 

Table 3: Treatment-Emergent Adverse Effects (%)
	
	6-week Studies
	CAC Studies

	
	Alcaftadine
	Olopatadine
	Vehicle
	Alcaftadine
	Vehicle

	Number of treated eyes
	1512
	292
	744
	271
	277

	Application site pruritus
	0.3
	1.0
	0
	-
	-

	Eye irritation
	3.8
	0.3
	2.2
	1.1
	0.4

	Eye Pruritus
	2.3
	0
	1.7
	
	

	Eye redness
	2.8
	0.7
	1.7
	1.1
	0

	Headache 
	1.3
	0.7
	1.6
	1.5
	0.7

	Instillation site burning
	3.4
	0.7
	0.8
	-
	-

	Instillation site stinging
	2.0
	0.7
	0.8
	-
	-

	Nasopharyngitis
	2.8
	0.7
	2.4
	1.5
	0.7

	Pharyngolaryngeal pain
	0.8
	2.1
	1.9
	-
	-

	Influenza
	-
	-
	-
	1.1
	0.4


Incidence is based on the number of eyes experiencing the TEAE
Data obtained from FDA review of alcaftadine


Look-alike / Sound-alike (LASA) Error Risk Potential
As part of a Joint Commission standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:  




Table 4:  Results of LASA Search
	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Alcaftadine 0.25% oph soln



Lastacaft 0.25% oph soln
	None



None
	None



None
	None



None
	Azelastine oph soln
Apraclonidine oph soln
Alphagan oph soln

Latanoprost oph soln










[bookmark: _GoBack]Contraindications
None

Warning/Precautions
· Care should be used not to touch the eyelids or surrounding areas with the dropper tip of the bottle in order to minimize contamination of the dropper tip and solution.

· Alcaftadine should not be used to treat contact lens-related irritation.  

· Do not administer alcaftadine while wearing contact lenses.  Lenses may be reinserted after 10 minutes following administration of alcaftadine.

Drug Interactions
In vitro studies have demonstrated that alcaftadine and its metabolite do not substantially inhibit major CYP450 enzymes.  No drug interactions are listed in the product labeling for this drug.

Pregnancy/Nursing
Pregnancy Category B: animal toxicology studies in pregnant rabbits dosed orally up to 9000 times the expected human plasma exposure did not demonstrate any adverse outcomes.  
It is not known if alcaftadine is excreted in human milk; therefore, use with caution in nursing women
 
Cost
Refer to VA pricing sources for updated information.

Conclusion
There are several dual-acting H1-antihistamine and mast cell stabilizers on the US market.  Alcaftadine and olopatadine 0.2% are the only once daily products.   Efficacy of alcaftadine has been demonstrated using the CAC model.

Two studies included olopatadine 0.1% as an active control; however, statistical analysis was only conducted versus the vehicle.  In the smaller study by Greiner, both alcaftadine and olopatadine were significantly more effective than vehicle.  In the environmental study, efficacy could not be determined because approximately 1/3 of the patients exhibited no itching at all during the course of the study, making it difficult to show a treatment effect.  

One study using the CAC model included olopatadine 0.2% as an active control.  There was no significant difference between alcaftadine and olopatadine 0.2% for the measured outcomes except for 1 time point for ocular itching where alcaftadine showed statistically greater improvement.

Because of the limited head-to-head studies, it cannot be concluded if alcaftadine is more effective or safer than the other agents in this class.  Alcaftadine and the other products may be considered as option for those unable to use the formulary product ketotifen.
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