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 Documents will be placed in the Archive section when the information is deemed to be no longer current.

FDA Approved Indication(s) 
Lidocaine ophthalmic gel is indicated as a local anesthetic for ocular surface anesthesia during ophthalmologic procedures.1

Pharmacology/Pharmacokinetics
· Absorption of lidocaine through mucous membranes depends on concentration, site of application, viscosity and duration of exposure.
· Applied to the ocular surface, anesthetic effect occurs between 20 seconds to 1 minute and persists for 5-30 minutes.

Dosage and Administration
Dose is 2 drops applied to ocular surface in the area of planned procedure.  Lidocaine ophthalmic gel may be reapplied to maintain anesthetic effect.

Current Therapeutic Alternatives
Table adapted from Lidocaine 3.5% Ophthalmic Gel National Drug Monograph, with permission.
	Active Ingredient
	Lidocaine HCl
	Proparacaine HCl
	Tetracaine HCl
	Tetracaine HCl

	Available as
	Akten®
	Alcaine™, proparacaine
	Tetravisc™,
Tetracaine
	Tetravisc™ Forte

	FDA approval
	2008
	1953
	Before FFDCA1
	Before FFDCA1

	Generics available
	No
	Yes
	Yes
	No

	Formulation
	3.5% gel
	0.5% solution
	0.5% solution
	0.5% gel

	Packaging
	1ml foil tube,
5ml bottle
	15ml
	15ml
	5ml bottle

	Preservative
	No
	Yes
	Yes
	Yes

	Storage
	Room temp; protect from light
	Refrigerate; protect from light
	Room temp
	Room temp

	Formulary status
	Non-formulary
	Formulary
	Formulary
	Non-formulary


1 FFDCA = Federal Food, Drug and Cosmetic Act
	

Efficacy 
A full review of lidocaine 3.5% ophthalmic gel can be found at  https://vaww.cmopnational.va.gov/cmop/PBM/Clinical%20Guidance/Archived%20Criteria,%20Guidelines%20and%20Reviews/Drug%20Monographs%20(Archive)/Lidocaine%20Ophthalmic%20Gel%20(archived%209.2013).doc
Additional studies pertinent to this formulary request can be found in Table 3 (page 6).

Page and Fraunfelder published a review of lidocaine ophthalmic gel as a topic anesthetic.2  A Pubmed search was performed with keywords: lidocaine gel, ophthalmic and surgery.  A total of 15 prospective RCTs and 6 prospective non-randomized trials were included.  Lidocaine gel was studied against multiple controls that included sham gel, tetracaine drops, peribulbar anesthesia, subconjunctival lidocaine, bupivacaine, etc.  Endpoints included subjective pain assessment, time to onset of anesthesia, duration of anesthesia, and need for additional anesthesia.  The authors concluded that the lidocaine gel is at least as effective and more effective than other topical anesthetic drops.  Of note, only one trial studied the lidocaine 3.5% gel.  All other trials studied lidocaine 2% gel.

Tsoumani, Asproudis and Damigos performed a single-center RCT evaluating pain in patients scheduled for routine cataract surgery3.  Comparative arms included lidocaine 2% gel with a drop of tetracaine 0.5% vs.1 drop tetracaine 0.5%.  Pain was assessed during and after surgery.  The differences between the arms were not significantly different, therefore the combination of tetracaine and lidocaine was not better than tetracaine alone.

Davis, Pollack and Shott investigated 3 different anesthetics in patients undergoing intravitreal injections.4  Patients were randomized to either proparacaine, proparacaine + lidocaine-soaked swabs or lidocaine 3.5% gel.  Pain related to the lid speculum use, needle stick insertion and burning was assessed.  Overall, all topical anesthetics provided high rates of pain control and overall satisfaction.

Gregori, et al. evaluated same-day and next-day pain control in patients undergoing intravitreal ranibizumab injections with either 4% liquid lidocaine on cotton swabs vs. 3.5% lidocaine gel as their anesthetic.5  Both techniques were effective.  Only mild discomfort was noted with both processes and although more pain was noted with the gel, patients preferred the gel product.

For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 5).
Adverse Events (Safety Data)
A full review of lidocaine 3.5% ophthalmic gel can be found at https://vaww.cmopnational.va.gov/cmop/PBM/Clinical%20Guidance/Drug%20Monographs/Lidocaine%20Ophthalmic%20Gel%20.doc. 

Most common adverse events are conjunctival hyperemia, corneal epithelial changes, headache and burning upon instillation.

Warnings and Precautions
· Not for injection
· Prolonged use of a topical ocular anesthetic may produce permanent corneal opacification and ulceration which may lead to vision loss.
Acquisition Costs

Refer to VA pricing sources for updated information.

Conclusions
Lidocaine 3.5% ophthalmic gel was initially reviewed in 2010 and was not added to the VA National Formulary at that time.  Comparative studies published have not shown superior but similar efficacy with the use of lidocaine gel compared to various control arms.  
Most of the literature has evaluated lidocaine 2% gel, so comparative data with lidocaine 3.5% gel is limited.  Of those trials that evaluated lidocaine 3.5% gel with other ocular anesthetics or techniques, pain control with lidocaine was shown to be comparable.
Potential benefits of lidocaine ophthalmic gel include: longer duration of anesthesic effect and less need for supplemental anesthetic applications.  One single-center trial noted greater patient preference for lidocaine gel, despite having slightly more discomfort associated with needle penetration.
TetraVisc™ Forte is an ophthalmic gel product that was introduced in 2009 but has not received FDA-approval.  Marketing materials indicate that this product formulation is of a higher viscosity which allows prolonged corneal contact time.  TetraVisc™ Forte contains the preservative, benzalkonium chloride, which may lead to assumptions that the 5 ml bottle is a multi-dose container.  Of note, the product label does not specify whether the bottle is intended for multi- or single-dose use. 
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[bookmark: _Ref80503441]Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (July 2010 to August 2013) using the search terms lidocaine ophthalmic gel and Akten. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.



Table 3. Select studies evaluating gel-based ocular anesthetics
	Citation
Design
Analysis type
Setting
	Eligibility Criteria/Methods
	Interventions
	Patient Population Profile
	Efficacy Results

	Safety Results
	Author’s conclusions (optional)

Critique
(optional)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Page, Fraunfelder (2009)

Review
	Methods:
Pubmed search with keywords: lidocaine gel, ophthalmic, surgery

15 prospective RCTs
6 nonrandomized prospective studies

	8 cataract surgery;
4 pterygium surg;
2 trabeculectomy;
1 phaco/trabec-ulectomy combo

Lidocaine 2% gel vs. multiple controls
Sham gel,
Tetracaine drops,
Peribulbar anesthesia,
Subconjunctival lidocaine 2%, bupivacaine, benoxinate, retrobulbar injection
	15 studies = 933 patients (average n=62)
2 double-blind
13 unblinded
2 underpowered
1 w/ lido gel 3.5%


	Endpoints of 15 RCTs:
Subjective pain
8/13 – no sig difference in pain scores btw lido gel vs. control;
5/13 – stat sig lower pain score in lido gel vs. control

Time to onset of anesthesia
2 trials studied this endpoint:
1 trial noted anesthesia within 5 minutes
1 trial noted anesthesia with lido gel & tetracaine drops within 5 minutes

Duration of anesthesia
1 trial studied this endpoint:
10.2 min lido gel 1.5% vs.
11.7 min lido gel 2.5% vs.
13.4 min lido gel 3.5% vs.
2.8 min sham (p<0.001)

Need for additional anesthetic
5 RCTs compared lido gel vs. control
4/5 sig lower number of supplemental anesthetic applications (p<0.001 to p<0.01)
1/5 showed no sig difference btw lido gel vs. retrobulbar block for trabeculectomy





	Noted AEs were 1 trial noted AEs 2-6%: corneal staining, conjunctival hyperemia, pain

Remainder had lower AE rate & not sig different from control

1 microbiologic study suggested reduced antimicrobial effectiveness of povidine-iodine in the presence of lidocaine gel; a retrospective review of 15,920 cataract extractions noted an incidence of of 7/15,920 cases of acute postop endophthalmitis (0.04%)
	Lidocaine gel is at least as effective and often more effective than other topical anesthetic drops.

When compared to retrobulbar and subconjunctival anesthesia for non-cataract procedures, pain control with lidocaine has been at least as good

Only 1 trial studied lido gel 3.5% product

	Tsoumani, Asproudis, Damigos (2010)

Prospective, RCT, single-center

Efficacy endpoint: pain
	Inclusion:
Scheduled for routine cataract surgery (phacoemulsification w/intraocular lens implant)

Exclusion:
Alzheiner’s disease, psychologic and mental disorders, allergy to topical anesthetics, analgesic used 3 days prior to surgery
	Arms:
Lidocaine 2% gel + 1 drop tetracaine 0.5% vs.
1 drop tetracaine 0.5%

Starting 15 min prior to surgery, anesthetics applied every 5 min

Haloperidol PO given x 1 one hr before surgery

Surgery performed by 1 surgeon

If pain during surgery, pts given 2 drops tetracaine
	N= 51 patients
Ages 51-86 yrs

27 (53%) tetracaine
24 (47%) tet + lido
	During surgery
Pain= 8 in 
2 vs. 3 of tetra group vs. tetra + lido group;

After surgery
Pain = 0 in 
5 vs. 9 of tetra group vs. tetra + lido group; p NS


	n/a
	Combo of tetra + lido gel does not have better analgesic effect than tetra alone

	Davis, Pollack, Shott (2012)

Randomized, single-center
	Patients undergoing intravitreal injections

Exclusion:
History of endophthalmitis or retinal detachment;
Age < 18 yrs;
Inability to comprehend pain scale
	Arms:
(1) 0.5% proparacaine vs.
(2) 0.5% proparacaine + 4% lidocaine-soaked swabs applied x 20 seconds vs.
(3) 3.5% lido gel

10 sec post-injection pts graded discomfort assoc with 1) lid speculum 2) needle insertion 3) burning from povidine-iodine

Pain scale: 0 no pain to 10 worst 


Overall injection procedure experience: 1=awful to 5=excellent
	120 sequential patients undergoing 30-gauge and 31-gauge intravitreal injections
	Each group contained 40 patients (33.3%)

Mean # prior injections:
(1) 10.5
(2) 10.03
(3) 9.03

Rec’d 31 gauge:
(1) 5
(2) 9
(3) 8

Lid speculum pain
(1) 0.85 +/- 1.14
(2) 0.50 +/- 0.93
(2) 0.65 +/- 1.05
P =0.32


Needle stick
(1) 1.78 +/- 1.44
(2) 1.75 +/- 1.46
(3) 1.48 +/- 1.58
P = 0.38

Burning
(1) 1.45 +/- 1.28
(2) 1.58 +/- 1.48
(3) 1.13 +/- 1.36
P = 0.23

Overall satisfaction
(1) 4.38 +/- 0.59
(2) 4.58 +/- 0.64
(3) 4.40 +/- 0.63
P = 0.017

	n/a
	All topical anesthetics used provided high rates of pain control and overall satisfaction.

No significant differences in pain scores or overall satisfaction.

No difference in pain scores between different needle gauges.

	Gregori (2012)

Prospective, randomized, single-center trial

Endpoints: same-day and next-day pain control, safety
	Inclusion:
Age > 18 yrs,
Need for ranibizumab intravitreal injection,
Rec’d > 3 prior injections

	4% liquid lidocaine on cotton swabs vs. 3.5% lidocaine gel

Same physician, same technician prepped patient

Following injection, masked staff gave questionnaire to pt 

Within 24 hrs of injection, pts contacted via phone
	N = 50 pts
Mean age 74 yrs
Male 48%
White race 78%
ARMD 70%
	Day of: 
Discomfort during prep
Score gel vs. swab
2.09 vs. 2.1; p=0.5

Discomfort w/ needle
Score gel vs. swab
2.0 vs. 1.7; p=0.026

Overall satisfied
Score gel vs. swab
4.5 vs. 4.3; p=0.4

Day after:
Discomfort
Score gel vs. swab
1.6 vs. 1.8; p=0.063

Overall satisfied
Score gel vs. swab
4.3 vs. 4.3; p=0.91

Next day symptoms:
Gel vs. swab
2.7 vs. 3.3; p-0.71

Patient preference:
Gel 52%; swab 15%; indifferent 33%
	Most common AE’s:
Watery eyes
Light sensitivity
Burning/stinging


	Both techniques were effective; pts had mild discomfort with both on same day and day after; slightly more discomfort during needle penetration with gel, although pts preferred gel


N/A not applicable
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