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Executive Summary: 

· Difluprednate 0.05% ophthalmic emulsion is a sterile, topical anti-inflammatory corticosteroid. 

· Difluprednate is indicated for the treatment of inflammation and pain associated with ocular surgery. 
· Efficacy findings for difluprednate are predominantly based on two randomized, placebo-controlled studies whose primary outcome was achievement of anterior chamber cell grade zero as a measure of inflammation reduction.  Difluprednate dosed either two or four times daily was shown to be superior to placebo in reducing inflammation and pain.  

· No clinically meaningful difference in the two difluprednate dosing regimens was observed, and both regimens were well tolerated.  A twice daily dosing option may offer a benefit of enhancing compliance.
· A randomized double-blind, non-inferiority study conducted in Japan looked at the safety and efficacy of difluprednate versus betamethasone 0.1%, an ophthalmic steroid widely used in Japan and Europe.  Difluprednate was found to be non-inferior to betamethasone in reducing inflammation in endogenous anterior uveitis, as measured by comparison of the change from baseline in mean anterior chamber cell score fourteen days into treatment. Off-label use includes treatment of anterior uveitis.
· Overall, difluprednate was well-tolerated when dosed either twice or four times daily. Adverse events reported were found to be transient and mild in severity and more frequently reported in the placebo group.   As with any corticosteroid, difluprednate has the potential to cause IOP elevation, decreased wound healing and resistance to infection and formation of cataracts.

· The use of difluprednate is contraindicated in most active corneal and conjunctival viral diseases.
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 difluprednate 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/Pharmacokinetics

Corticosteroids such as difluprednate are thought to repress the gene expression of inflammatory mediators as well as induce phospholipase A2 inhibitory proteins, called lipocortins. These proteins control the biosynthesis of inflammatory mediators such as prostaglandins and leukotrienes by inhibiting the release of arachidonic acid, the precursor.  Corticosteroids inhibit the inflammatory response by inhibiting edema development, fibrin deposition, capillary dilation, leukocyte migration, capillary proliferation, collagen deposition, fibroblast proliferation, and scar formation associated with the inflammatory response. (1, 2)

Absorption

Due to the low dose and rapid metabolism of topically administered difluprednate in ophthalmic tissue, no measurable systemic absorption of difluprednate or its primary active metabolite has been observed. (1)

Distribution
Not applicable due to reasons stated above in the absorption section.

Metabolism/Excretion
In ocular tissues, difluprednate is rapidly deacetylated to 6a, 9-difluoroprednisolone 17-butyrate, which also has good corticosteroid receptor binding activity. The acetyl group demonstrated good tissue penetration while the deacetylated active metabolite binds to the steroid receptor. (1, 2)

FDA Approved Indication(s) and Off-label Uses

The only FDA approved indication at this time is the treatment of inflammation and pain associated with ocular surgery. (1, 2)

Off-label uses include the treatment of anterior uveitis. (1)

Current VA National Formulary Alternatives

Currently, VA National Formulary Alternatives include the ophthalmic corticosteroids dexamethasone, fluorometholone, prednisolone, and rimexolone.
Dosage and Administration

Dosing is 1 (one) drop into the conjunctival sac of the affected eye(s) four times daily starting 24 hours post-surgery and continuing for two weeks, followed by two times daily for a week, and then tapered based on individual patient response. There are no dosage guidelines currently available to adjust for hepatic or renal impairment.
The maximum recommended dosage is 4 drops per day in each affected eye.
Difluprednate is administered topically to the eye. Shake well before use. Do not touch the tip of the dropper to the eye, fingertips, or other surface. Patients should not wear contact lenses when using difluprednate. 

Efficacy Measures
Clearance of AC (Anterior Chamber) cells (example: cell count = “0”) was used as a measure of decreased inflammation.  Clearing of all signs (sum of cell grade, cell flare, bulbar conjunctival and ciliary injection, edema, keratic precipitates, chemosis = “0”) was also used to assess inhibition of swelling and inflammation following treatment with difluprednate. Percent of patients with a pain/discomfort score of “0” was used to assess level pain reduction provided by difluprednate. (2)
Efficacy Summary

The efficacy of difluprednate in treating post-surgical inflammation and pain is predominantly based on two clinical studies in the United States and supplemented by a phase III study from Japan.

Two phase 3 U.S studies were randomized, multi-center, placebo-controlled, double-blinded trials conducted at 26 sites. Patients were randomized to either difluprednate BID or QID or placebo BID or QID for 14 days starting one day after ocular surgery; treatment was tapered based on patient response as assessed by site  investigator from day 14 to day 29.  

The primary endpoint of anterior chamber cell grade zero on day 8 of therapy occurred in 34.5% of patients in the difluprednate QID group in Study A versus 12.4% in placebo group (p<0.0001).   Simultaneously, 34.6% of the Study 2 subjects achieved the primary endpoint by Day 8 versus 6.2% of subjects in the placebo group (P < 0.0001).  In the Study A difluprednate BID group 29.8% of patients achieved the primary endpoint versus 12.4% of patients in the placebo group (p=0.0066), while 30.2% of the Study B patients achieved the primary endpoint versus 6.2% of subjects in the placebo group (p<0.0001).  

Continuation of this trend was also seen at Day 15.  In the Study A population, 61.4% of subjects in the difluprednate BID group and 65.5% of subjects in the difluprednate QID group achieved the primary endpoint of AC clearing of inflammation versus  17.1% of subjects in the placebo group (p <0.0001). In the study B population, 49.1% of subjects in the difluprednate BID group and 59.6% of subjects in the difluprednate QID group achieved the primary endpoint versus 15.0% of the placebo group (p< 0.0001)

The secondary endpoint of proportion of patients who were pain free in all groups was observed on days 3, 8, 15 and 29 of therapy.  Compared to placebo groups, significantly more subjects in both difluprednate treatment groups reported a pain score of zero at each time point.

Study data showed that difluprednate given either BID or QID was superior in efficacy versus placebo in clearing inflammation and reducing pain, and that there was no clinically meaningful difference between the two difluprednate regimens. (5, 6 pg 25-35)

A Phase III, randomized double-blind, non-inferiority study conducted in Japan looked at the safety and efficacy of difluprednate versus betamethasone 0.1% in patients having undergone cataract and/or vitreous surgery, and an AC cell score of >2 the day after surgery.  Patients were randomized to a treatment of one drop four times daily for duration of 14 days.  The primary endpoint was the comparison of the change from baseline in mean anterior chamber cell score on day 14 between treatment groups.   The changes in baseline were not significantly different between groups, which supported the conclusion that difluprednate was non-inferior to betamethasone and superior to placebo.  (6, pg 25-35)

The above mentioned trial results can be seen in Table 1.
A potential off label use for difluprednate is endogenous anterior uveitis.  Results from Japanese studies showed an improvement in subjects with both severe and refractory uveitis and post-surgical uveitis after extraction of cataracts; difluprednate dosed four times daily resulted in clearance of anterior chamber cells and flare within a 14 day course of therapy. (6, pg 46)

Table 1: U.S. and Japanese clinical trial results

	Trial
	Design
	Interventions
	Efficacy Results

	Korenfeld, 20095
Trial results from FDA transcripts 6
(U.S. trials)
	Phase III, RCT, MC, PC
	Patients randomized to either active treatment (DFBA* BID or QID) or placebo (BID or QID). 

Duration of the study drug was 14 days; then patients tapered off study drug over Day 15 ± 2 to Day 29 ± 2.


	DFBA QID vs placebo 
Primary Endpoint 
% patients with AC cell grade of “0” on Day 8 

Pooled Analysis (Studies A and B): 34.6% vs 9.2% (P<0.0001) 

Study A: 34.5% vs 12.4% (P=0.0014) 

Study B: 34.6% vs 6.2% (P<0.0001) 

Secondary Endpoints 
Percent of patients with a pain/discomfort score of “0” on Day 3 (DFBA QID vs placebo) 
Pooled Analysis (Studies A and B): 45.3% vs 24.8% (P<0.0001) 

Study A: 50% vs 27.6% (P=0.0026) 

Study B: 40.4% vs 22.1% (P=0.0116) 

DFBA BID vs placebo 
Primary Endpoints 
Percent of patients with an AC cell grade of “0” on Day 8 (DFBA BID vs placebo) 
Pooled Analysis (Studies A and B): 30.0% vs 9.2% (P<0.0001) 

Study A: 29.8% vs 12.4% (P=0.0066) 

Study B: 30.2% vs 6.2% (P<0.0001) 

Secondary Endpoints 
Percent of patients with a pain/discomfort score of “0” on Day 3 (DFBA BID vs placebo) 
Pooled Analysis (Studies A and B): 38.2% vs 24.8% (P=0.0125) 

Study A: 40.4% vs 27.6% (P=0.0772) 

Study B: 35.8% vs 22.1% (P=0.0800) 



	Trial
	Design
	Interventions
	Efficacy Results

	Trial results from FDA transcripts 6
(Japanese data)
	Randomized, DB, inter-group,  non-inferiority comparison study 


	Patients were randomized to 1 drop per dose QID for 14 days with either 0.05% DFBA or 0.1% BM 


	Primary Endpoint 
Non-inferiority comparison based on changes in AC cell score at Day 14 after start of instillation (difference from baseline score) 
Mean (SD): DFBA: 1.9 (0.7); BM: 1.8 (0.7) 

Mean difference: 0.1, P=0.00045; 95% CI: -0.07, 0.34 




Adverse Events (Safety Data)

Deaths and Other Serious Adverse Events (Sentinel Events)

No data is available on deaths and other serious adverse events.

Common Adverse Events 

The most common adverse event associated with ophthalmic steroids such as difluprednate is elevated intraocular pressure, which may be associated with optic nerve damage, visual acuity and field defects. If this product is to be used for 10 days or longer, intraocular pressure (IOP) should be monitored.

Use of corticosteroids may result in the formation of posterior subcapsular cataracts.

The prolonged use of corticosteroids may increase the risk of secondary ocular infections that are bacterial, viral, or fungal in nature. In acute purulent conditions, steroids may mask infection or exacerbate existing infection. If signs and symptoms of infection do not resolve after 2 days, the patient should be re-evaluated. Caution is advised in patients with a history of herpes simplex as the use of ocular corticosteroids may exacerbate the severity of viral infections of the eye, including herpes simplex. Finally, fungal infections of the cornea are prone to develop with prolonged use of local corticosteroid application. Fungal culture should be taken when appropriate.
Delayed healing and increased incidence of bleb formation may occur with the use of corticosteroids after cataract surgery. In patients with diseases causing thinning of the cornea or sclera, perforations have been reported with the use of topical steroids. The initial prescription and renewal beyond 28 days should be made by a physician only after careful examination of the patient with the aid of magnification such as slit lamp biomicroscopy and when appropriate, fluorescein staining.

Adverse events occurring in 5% to 15% of patients in clinical studies included corneal edema, eye pain, ciliary and conjunctival hyperemia, photophobia, posterior capsule opacification, anterior chamber (AC) cells, AC flare, blepharitis, and conjunctival edema.

Other Adverse Events

Adverse events occurring in 1% to 5% of patients included reduced visual acuity, eye inflammation, iritis, and punctate keratitis. Adverse events occurring in less than 1% of patients included application site discomfort and irritation, corneal pigmentation and striae, eye pruritus, episcleritis, eyelid irritation and crusting, increased lacrimation, foreign body sensation, macular edema, scleral hyperemia, and uveitis. (1, 2)

Tolerability
Difluprednate was found to be well tolerated when dosed two or four times daily.  Adverse events were considered mild to moderate in severity, and the majority of events were considered to be related to the ocular surgery itself. (6)
Precautions
Difluprednate is indicated for topical ophthalmic administration only (1)
Contraindications 

The use of difluprednate is contraindicated in most active corneal and conjunctival viral diseases such as epithelial herpes simplex keratitis, varicella, vaccinia, in addition to mycobacterial infections of the eye and fungal disease of ocular structures. (1, 2)
Special Populations

Pregnancy 

Difluprednate has been rated Pregnancy Category C.

Lactation
It is not known whether ophthalmic administration of corticosteroids such as difluprednate can result in significant systemic absorption to product detectable levels in breast milk; however, it is known that systemically administered corticosteroids are excreted in breast milk and can suppress growth, interfere with infant corticosteroid production, and cause other adverse effects. Difluprednate should be used with caution in lactating women.

Geriatrics

No differences have been seen in regards to safety and efficacy when comparing elderly and younger populations. (1)
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), the following drug names may cause LASA confusion: (3)
	NME Drug Name
	Lexi-Comp
	First DataBank
	USP
	ISMP
	Clinical Judgment

	Difluprednate
 
Durezol
	None
 
Durasal™
	None
 
None
	None
 
None
	None
 
None
	Diflucan™
 
Duricef™


Drug Interactions

Drug-Drug Interactions

To date, no drug interaction studies have been conducted with this agent.

Drug-Lab Interactions

To date, no drug interaction studies have been conducted with this agent.

Acquisition Costs (FSS pricing as of April 6th, 2010
Table 1:
Drug Acquisition Costs
	Drug
	Dosage
	Size (mL)
	Price
	Cost per course of therapy 

	difluprednate
	4 drops daily in week 1, 2

2 drops daily in week 3

1 drop daily in week 4 (taper)
	5 mL
	$63.94
	$127.88 (2 bottles)

	prednisolone     4 drops daily in week 1

acetate 1%       3 drops daily in week 2

                         2 drops daily in week 3

                         1 drop daily in week 4
	15 mL
	$5.79
	$5.79 (1 bottle)

	
	15 mL
	$46.45
	$46.45 (1 bottle)

	rimexolone
	8 drops daily (max) for 2 weeks
	10 mL
	$37.96
	$37.96 (1 bottle)


*Note: Dosages are based on common clinical practice and allow for the maximum dosage for the typical recovering patient without high risk factors for retinal edema and other complications.
Prednisolone dosages are based on guidance of OVAMC ophthalmologist.  No standard dosing exists in literature. (4)
Pharmacoeconomic Analysis

Published pharmacoeconomic evaluations of difluprednate do not exist at this time.

Conclusions 

Difluprednate is an ophthalmic corticosteroid for the management of both post-operative pain and inflammation. The efficacy of difluprednate in reducing postoperative inflammation and pain associated with ocular surgery was determined in two parallel, randomized, placebo-controlled studies in the United States.  These studies showed that difluprednate dosed either two or four times daily were superior to placebo, with no clinically meaningful difference between the two regimens.  The possibility of a twice daily dosing regimen may offer an advantage over other ocular corticosteroids, since less exposure may reduce the risk of adverse effects and potentially increase compliance.  Japanese studies have also shown that difluprednate was non-inferior to betamethasone 0.1%, a corticosteroid which is commonly used in Japan and Europe, in reducing inflammation in anterior uveitis.  Difluprednate was found to be well tolerated at both the twice and four times a day dose, and adverse events that did occur were considered mild to moderate in severity and similar to those seen with the use of any ocular corticosteroid.  
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Portions of these documents or records, or information contained herein, which resulted from Pharmacy Benefits Management Drug Usage Evaluation and Utilization Review activities, may be considered confidential and privileged under the provisions of 38 U.S.C. 5705 and its implementing regulations.  In such cases, this material shall not be disclosed to anyone without authorization as provided for by that law or its regulations.  The statute provides for fines up to $20,000 for unauthorized disclosure.

