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Loteprednol etabonate 0.5% Ophthalmic Gel (Lotemax)
Abbreviated Review
VA Pharmacy Benefits Management Services, 
Medical Advisory Panel, and VISN Pharmacist Executives
The PBM prepares abbreviated reviews to compile information relevant to making formulary decisions. VA clinical experts may provide input on the content. Wider field review is not sought. Documents no longer current will be placed in the Archive section. 

Introduction
Ophthalmic corticosteroids, often in combination with non-steroidal anti-inflammatories (NSAIDs), are used to manage postoperative inflammation and pain after ophthalmic surgery.  Untreated postoperative inflammation may result in impaired vision and cystoid macular edema.  There are several adverse effects (AEs) associated with steroid use, including increased intraocular pressure, increased risk of infection, decreased wound healing, and risk of cataract formation.  The ideal steroid would be one that provides the desired therapeutic effect with minimal AEs.

In an attempt to lessen the adverse effects associated with ophthalmic steroids, loteprednol etabonate (LE) was created using retrometabolic design. In retrometabolic design, the inactive metabolite of a lead compound is modified to form an active analog which can rapidly and predictably metabolize back to the original inactive metabolite.  An inactive metabolite of prednisolone was used to engineer LE.

Loteprednol etabonate 0.5% is available as a suspension (approved in 1998), and ointment (approved in 2011), and most recently a gel (approved in 2012) for the treatment of post-operative inflammation and pain following ocular surgery.  The suspension formulation is also approved for use in other ocular inflammatory conditions. This review is limited to the gel formulation.

The gel formulation is intended to improve residence time on the ocular surface relative to solutions and suspensions without the inconvenience of ointments and to provide uniform dose consistency without the need to be shaken prior to use.

FDA Approved Indications
Treatment of post-operative inflammation and pain following ocular surgery

Current VA Alternatives
Prednisolone suspension, rimexolone suspension, fluorometholone ointment and suspension

Dosage and Administration
Invert closed bottle and shake once to fill tip before instilling drops.

Apply 1-2 drops in the conjunctival sac of the affected eye four times daily beginning the day after surgery and continuing throughout the first 2 weeks of the post-operative period.

How supplied/Storage
Contains 5mg/g (0.5%) of loteprednol etabonate 
Preservative: benzalkonium chloride 0.003%
Supplied as 5g in a 10mL bottle
Store upright at 15°-25°C (59°-77°F)

Efficacy
Two identically designed randomized, double-blind trials have evaluated LE gel following cataract surgery.  Patients were randomized to receive LE gel or vehicle 1-2 drops four times daily to study eye for approximately 14 days.  Topical antibiotics were permitted.  Rescue anti-inflammatory medications were allowed.  Patients requiring rescue discontinued the study medications but were followed until end of study.

Eligibility criteria for both clinical trials were:
· Inclusions Criteria: ≥18 years old; Planning to have routine uncomplicated cataract surgery by phacoemulsification with posterior chamber intraocular lens implantation not to be combined with another surgery; has potential for post-op CDVA of at least 20/200; on post-op day 1 has ≥ grade 2 anterior chamber cells

· Exclusion Criteria: Expected to require concurrent use of ocular or systemic NSAIDs (except for ≤ 81mg/d of aspirin), mast cell stabilizers, antihistamines, or decongestants 2 days before surgery and throughout course of study; systemic or ocular use of corticosteroids or glucocorticoids within 3 months before screening or during study; expected ocular use of immunosuppressants 30days before surgery or during study; severe ocular conditions; monocular patients; IOP ≥21mmHg; CDVA of 20/200 or worse in non-study eye

The primary outcomes were: 
1.) The proportion of eyes with complete resolution of anterior chamber cells (ACC) at post-op day 8 
2.) The proportion of eyes with Grade 0 pain at post-op day 8

Secondary outcomes included 1 and 2 above measured at each visit, proportion of eyes with complete resolution of anterior chamber flare at each visit, proportion of eyes with complete resolution of both anterior chamber cells and flare (ACC+flare) at each visit, change from baseline in anterior chamber cells and flare (separately and combined) at each visit.  

A grading scale evaluating the number of white blood cells in the anterior chamber was used to assess inflammation. Ocular pain was defined as a positive sensation of the eye including foreign body sensation, stabbing, throbbing, or aching. (Table 1)

Table 1:  Grading Scales used in Loteprednol Gel Trials
	Cells
	Ocular Pain

	0=no cells seen
1=1-5 cells 
2=6-15 cells
3=16-30 cells
4=>30 cells  

	0 (none) =absence of positive sensation
1 (minimal) =  presence of mild sensation or discomfort typical of postop ocular surgery
2 (mild) = mild tolerable aching of the eye
3 (moderate) =moderate or more prolonged aching sufficient to require the use of over the counter (OTC) analgesics (e.g., acetaminophen)
4 (Moderately severe) = more prolonged aching requiring the use of an OTC analgesic other than acetaminophen
5 (Severe) = intense ocular, periocular or radiating pain (e.g., constant or nearly constant sharp stabbing pain, throbbing or aching, etc.) requiring prescription analgesics. 



Mean age was approximately 69 years, 43% were males, 99% had Grade 2 or 3 ACC (75% had Grade 2 in Rajpal et al.), mean flare severity was approximately 1.0, mean combined ACC+flare was between 3.1 and 3.3 and just over 50% had ≥ Grade 1 pain.

Loteprednol was significantly more effective than vehicle on post-op day 8 for the primary and secondary outcomes (Table 2).  Significantly greater improvement was observed with LE than vehicle for all outcomes measured on post-op days 15, and 18.  On post-op day 3, improvement for all measured outcomes was significantly greater with LE except for complete resolution of ACC and complete resolution of ACC+flare (refer to published study for results).  Rescue treatment was needed in 36.2% and 66.6% of patients receiving LE and vehicle respectively.









Table 2:  Efficacy Results for Post-Operative Day 8
	
	Outcomes
	Rajpal (Study 576)
	Fong (Study 577)

	
	
	Loteprednol (n=203)
	Vehicle (n=203)
	Loteprednol (n=206)
	Vehicle (n=201)

	
	Required rescue (%)
	42.4
	71.9
	30.1
	61.2

	Primary Outcomes
	Complete resolution of ACC (%)
	30.5*
	16.3
	31.1*
	13.9

	
	Grade 0 pain (%)
	72.9*
	41.9
	75.7*
	45.8

	Secondary Outcomes
	Complete resolution of flare (%)
	68
	30.5
	65*
	35.8

	
	Complete resolution ACC and flare (%)
	29.6*
	16.3
	30.6*
	11.4

	
	AC cell score 
	-1.2±1.0*
	-0.5±1.1
	-1.4±0.8*
	-0.6±1.0

	
	AC flare score 
	-0.5±0.8*
	-0.1±0.8
	-0.7±0.7*
	-0.2±0.8

	
	Combined AC cell and flare score 
	-1.7±1.4*
	-0.6±1.6
	-2.0±1.3*
	-0.9±1.6


*Significant vs. vehicle

By way of indirect comparison, the efficacy of LE ointment was similar to the gel.  Based on 2 clinical trials, complete clearing of ACC+flare at post-op day 8 was 27.7% and 12.5% for the ointment and vehicle respectively. The percentage of patients who were pain free at post-op day 8 was 73-78% and 41-45% respectively.  For LE 0.5% suspension, ACC+flare clearing at day 8 was 34-43% and 17-18% for a loteprednol and vehicle respectively.  The LE suspension studies used a different rating scale for ACC which may account for the greater response rate.

Subjective outcomes
For patients who had ocular pain, photophobia, and tearing at baseline, postop follow-up visits showed fewer patients reporting these symptoms in the LE gel group (those requiring rescue were excluded).  

Drop sensation graded as none, mild, moderate, or severe was assessed at each visit.  In both studies, more than 85% of patients reported drop sensation as “none”.
· Study 576: <3% of patients in either group at all visits reported moderate sensation; 1 patient receiving vehicle reported severe sensation on day 15
· Study 577: <2% of patients in either group at all visits reported moderate sensation; no patients reported severe sensation at any time

Safety
In the LE groups, 1-2% of patients discontinued the study compared to 2.5% in the vehicle groups.  Two patients in each group discontinued due to an AE.  There were fewer patients in the LE groups reporting ≥1 drug-related AE.  There were 7 serious AEs; 4 receiving LE and 3 receiving vehicle (Table 3).  In Rajpal et al., none of the non-ocular AEs were considered treatment-related; in Fong et al., 2 were considered potentially related to LE (facial rash, dry mouth). The most commonly reported AEs are shown in Table 4.

Table 3: 
	
	Rajpal (Study 576)
	Fong (Study 577)

	
	Loteprednol (n=203)
	Vehicle (n=203)
	Loteprednol (n=206)
	Vehicle (n=201)

	Discontinued study n(%)
	4 (2.0)
	5 (2.5)
	2 (1.0)
	5 (2.5)

	Discontinued due to AE n(%)
	1 (0.5)
	1 (0.5)
	1 (0.5)
	1 (0.5)

	AE associated with discontinuation
	CME
	Pupillary membrane formation
	Diverticulitis
	Increased IOP

	≥1ocular TEAE prior to rescue med (%)
	-
	-
	16
	29.8

	≥1ocular drug-related TEAE prior to rescue med (%)
	4.4
	6.9
	2.4
	7.5

	Non ocular TEAEs (%)
	4.4
	4.4
	5.8
	2.4

	SAE
	CME (n=1)
	CME (n=1)
Bronchitis and exacerbated HF (n=1)
	Diverticulitis (n=1), cholecystitis (n=1), MI (n=1)
	Dehydration and hypokalemia (n=1)


Abbreviations:  CME=cystoid macular edema; IOP=intraocular pressure; SAE=serious adverse event; TEAE=treatment emergent adverse event



Table 4: Drug-related Ocular TEAE Prior to Rescue Medication
	
	Rajpal
	Fong

	
	Loteprednol
	Vehicle
	Loteprednol
	Vehicle

	≥1 ocular-related AE (%)
	4.4
	6.9
	2.4
	7.5

	Anterior chamber inflammation
	1.5
	1.5
	
	

	Eye pain
	1.0
	1.5
	0.5
	1.5

	Photophobia
	1.0
	1.0
	0
	0.5

	Foreign body sensation
	0
	1.0
	0.5
	1.5

	Eye pruritus
	1.0
	1.0
	
	

	Anterior chamber cells
	1.0
	1.0
	
	

	Blurred vision
	0
	0.5
	0
	0.5

	Eye irritation
	0.5
	0.5
	0.5
	1.0

	Increased lacrimation
	1.0
	0
	0.5
	0

	Anterior chamber flare
	0
	0.5
	
	

	Eyelid pruritus
	0
	0.5
	
	

	Macular edema
	0.5
	0
	
	

	Eye swelling
	0
	0.5
	
	

	Photopsia
	0
	0.5
	
	

	Pupillary disorder
	0
	0.5
	
	

	Increased IOP
	0.5
	0
	0
	0.5

	Dry eye
	
	
	0.5
	0.5

	Ocular hyperemia
	
	
	0
	1.0

	Punctate keratitis
	
	
	0
	0.5

	Ocular discomfort
	
	
	0
	1.0



Intraocular Pressure
Baseline intraocular pressure in Study 576 was 15.2±3.8 and 15.1±3.7 for loteprednol and vehicle respectively and 14.8±3.4 and 14.4±3.5 respectively in Study 577.  The mean IOP at each visit for both groups was lower than baseline (approx. -1 to -2mmHg).  

Clinically significant increase in IOP (≥10mmHg) occurred in 4 patients.

· Study 576: One patient in each group had IOP of ≥10mmHg.  The patient in the loteprednol group required latanoprost to treat the elevated IOP
· Study 577: One patient in the LE gel group had an increase in IOP of ≥10mmHg at day 15.  Because elevated IOP was noted in the untreated fellow eye, the investigators did not consider the AE to be treatment related.  One patient in the vehicle group had a 6mmHg increase in IOP on day 15which was considered to be potentially treatment-related.

Steroid responders are individuals who are predisposed to steroid-induced increase in IOP.  A crossover study in known steroid responders compared LE suspension and prednisolone acetate 1% each administered for 42 days with a 14 day washout period before switching to the alternate drug.  The mean increase in IOP was 4.1mmHg with LE and 9.0mmHg with prednisolone.  Rimexolone 1% and fluorometholone (FML) 0.1% also have been shown to have a lesser propensity to increase IOP relative to prednisolone and dexamethasone.  Rimexolone and FML were compared in a crossover study in subjects who were steroid responders (>10mmHg increase in IOP with prednisolone or dexamethasone).  The treatment duration of each arm was 6 weeks with a 1 month washout. For the 13 subjects who were steroid responsive to dexamethasone (mean increase in IOP 11.8±1.8), the mean change was 7.5±3.6 and 8.4±5.3 with rimexolone and FML respectively.  For the 20 patients who were steroid responsive to prednisolone (mean increase in IOP 12.1±1.8), the mean change was 8.4±5.3 and 3.5±4.5 with rimexolone and FML respectively.  Thirty percent of subjects demonstrated ≥ 10mmHg increase in IOP to rimexolone and 22% to FML. 

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

	Loteprednol





Lotemax
	None





None
	None





None
	None





None
	Levobunolol
Levorphanol
Loteprednol opth ointment
Loteprednol opth suspension
Loteprednol/tobramycin

Lovenox
Lotronex











Contraindications
As with other ocular steroids, loteprednol is contraindicated in most viral diseases of the cornea and conjunctiva including epithelial herpes simplex keratitis (dendritic ketatitis), vaccinia, and varicella, and in mycobacterial infection of the eye and fungal diseases of the ocular structure.

Warning/Precautions
The following adverse effects are common to steroids.  Refer to the product labeling for details.

· Intraocular pressure increase
· Cataracts
· Delayed healing
· Bacterial infections
· Viral infections
· Fungal infections
· Contact lens wear


Drug Interactions
None shown in package insert

Cost
Refer to VA pricing sources for updated information

Conclusion
Loteprednol gel was significantly more effective than vehicle for the treatment of inflammation and pain after cataract surgery.  

In steroid responsive patients, LE suspension, rimexolone, and FML have been shown to have lesser increases IOP than dexamethasone or prednisolone.  LE is the only ophthalmic steroid available in a gel formulation.  It should be reserved for those patients in whom a gel formulation is indicated.
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