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Executive Summary: 
· Benzyl alcohol 5% lotion recently received FDA approval for the topical treatment of head lice infestation (Pediculosis capitis) in patients 6 months of age and older.  The regimen includes two 10 minute applications of benzyl alcohol lotion 7 days apart.  
· Benzyl alcohol lotion is non-neurotoxic and has a different mechanism of action than other available pediculocides.
· Two pivotal, Phase III clinical trials were conducted to evaluate the efficacy and safety of the home use of benzyl alcohol 5% lotion in the treatment of head lice.  In these trials, benzyl alcohol lotion demonstrated superiority over the vehicle in treatment successes 14 days after second application (primary efficacy endpoint).
· Most common adverse effects reported include ocular irritation, application site irritation, and application site anesthesia and hypoesthesia.  
Introduction
The purposes of this monograph are to: 1) evaluate the available evidence of safety, efficacy, and cost of benzyl alcohol 5% lotion 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 

Mechanism of Action:

Benzyl alcohol has pediculicide activity, where it kills lice through asphyxiation. It prevents lice from closing their respiratory spiracles. It contains mineral oil, which obstructs the spiracles and subsequently causing the lice to suffocate. Benzyl alcohol does not have ovicidal activity, or the capability to kill eggs. 
The bioavailability of benzyl alcohol lotion following a single 10-minute application was evaluated in a pharmacokinetic study.  The plasma concentrations of benzyl alcohol were mostly below the lower limit of quantitation.  
Microbiology 

Data not available.
FDA Approved Indication(s)
Benzyl alcohol lotion is FDA approved for the topical treatment of head lice infestation (Pediculosis capitis) in patients 6 months of age and older.
Current VA National Formulary Alternatives
Permethrin lotion 1%
Dosage and Administration
1. Apply benzyl alcohol lotion to dry hair. 

2. Leave on for 10 minutes

3. Thoroughly rinse off with water.

4. After one week, repeat treatment.

Refer to patient counseling section of package information for more specific details of administration. 

	Hair Length
	Amount of benzyl alcohol lotion used per treatment (ounces)
	Bottle(s) used per treatment

	0-2 inches (short)
	4-6
	½- ¾

	2-4 inches (short)
	6-8
	¾-1

	4-8 inches (medium)
	8-12
	1- 1 ½

	8-16 inches (medium)
	12-24
	1 ½ -3

	16-22 inches (long)
	24-32
	3-4

	> 22 inches (long)
	32-48
	4-6


Benzyl alcohol lotion 5% is supplied as 8 fl oz (227 g) bottles.
Efficacy 
Two pivotal, Phase III clinical trials were conducted to evaluate the efficacy and safety of the home use of benzyl alcohol 5% lotion in the treatment of head lice.  The study designs of these two clinical trials were identical and designed to establish superiority of benzyl lotion 5% compared to vehicle alone. The results of these trials have not been published in the peer-review literature. 

	Title
	SU-01-2005 and SU-02-2005 (identical pivotal clinical trials)

A Multi-Center, Randomized, Vehicle Controlled, Double Blind Clinical Trial to Evaluate the Efficacy and Safety of Benzyl Alcohol Lotion for the Treatment of Head Lice

	Study Goals
	-Evaluate the efficacy and safety of benzyl alcohol lotion in household subjects of two 10-minute treatment applications that are 7 days apart
Primary efficacy endpoint: 
Percent of subjects with treatment success in the intent-to-treat (ITT) population
· Treatment success (defined as absence of live lice) 14 days after the final treatment in the primary cohort (defined as youngest child in the household with lice) 
· Treatment failures were subjects lost to follow-up or subjects with at least one live louse prior to the final follow-up visit
Supportive or Secondary efficacy endpoints:  

· Percent of subjects with treatment success in the per protocol (PP) population

· Percent of subjects with treatment failure the day after the 2nd application of benzyl alcohol lotion

	Methods
	-Multi-center, randomized, double-blind, vehicle-controlled, 22-day clinical trial

-Primary treatment cohort: enrollment of the youngest subject of each household who was randomized to the active or control treatment

-Secondary treatment cohort: any other household member who met criteria; this group was only included for safety 

-Five home visits: screening visit, two evaluation visits the day after first and second home treatments, and two follow-up visits for the primary cohort on day 15 and 22
-Subjects with live lice at post-treatment follow-up (ie, the day after first and second home treatments) were allowed to discontinue from the trial and enroll in an open-label trial.

	Criteria
	Inclusion criteria:

-Individuals six months of age or older

-Active head lice infestation (defined as at least 3 live lice and 10 eggs at baseline)

Exclusion criteria:

-Subjects requiring medical attention including administration of antibiotics, corticosteroids, or any other treatment in the opinion of the investigator that may influence the results of the study

-Use of any other pediculocides or medicated hair-grooming products

	Results
	In both of these clinical trials, the demographics of subjects were predominately young (average age 6-7 years old) and female (average range 84-92%).
SU-01-2005
Treatment Success (lice free) in the Primary Cohort

Benzyl Alcohol 5% Lotion
Number (%)
Vehicle
Number (%)
Subjects (ITT)
63

62

Subjects who completed the study

50

5

Treatment success 14 days after 2nd application
(primary efficacy endpoint)
48 
(76.2%)

3 
(4.8%)

p-value

-

<.001

Lice Free 1 day after 2nd application

(secondary efficacy endpoint)
58

(92.1%)
7

(11.3%)
p-value

-

<.001

Subjects (PP)

55

53

Treatment success 14 days after 2nd application
(supportive efficacy endpoint)
48

(87.3%)
3

(5.7%)
p-value

-

<.001

SU-02-2005
Treatment Success (lice free) in the Primary Cohort 
Benzyl Alcohol 5% Lotion 
Number (%)
Vehicle
Number (%)
Subjects (ITT)
64

61

Subjects who completed the study

48

16

Treatment success 14 days after 2nd application

(primary efficacy endpoint)
48 
(75%)

16 
(26.2%)

p-value

-

<.001

Lice Free 1 day after 2nd application

(secondary efficacy endpoint)
53
(82.8%)
21

(34.4%)
p-value

-

<.001

Subjects (PP)

58

57

Treatment success 14 days after 2nd application
(supportive efficacy endpoint)
45

(77.6%)
16

(28.1%)
p-value

-

<.001



	Critique
	Limitations

-Not specified if patients received adjuvant therapy (ie combing hair)

-Only compared patients to vehicle; no comparator


Summary of efficacy findings 

In the pivotal clinical trials, benzyl alcohol lotion demonstrated superiority over the vehicle in primary efficacy endpoint (percentage of treatment successes 14 days after second application). 
Limitations of pivotal trials:
· The results of these studies have limited generalizability to the VA population. The primary cohort enrolled the youngest member of each household.  The first and upper quartile of the subjects’ ages in these trials ranged from 4-10.25 years.

· A large drop-out rate of 92% (57/62) and 74% (45/61) occurred in the vehicle-treated arms.  Thus, only 5 and 16 subjects completed the trial in these groups.  High treatment failures of 82% (51/62) and 69% (42/61) accounted for main reason for dropouts.

· These trials were conducted at the subjects’ homes, which is an appropriate setting for use of benzyl alcohol lotion in the general population.  However, the subjects’ homes did not create a controlled environment to assess appropriate application and adherence to regimens.  It addition, the studies did not report if subjects performed nonpharmacologic measures such as environmental decontamination that are recommended by the CDC. Transmission of infection commonly occurs through articles of clothing, sharing of combs, beds, towels, etc., which can cause reinfestation.

· Clinical trials did not assess the efficacy of benzyl alcohol lotion in patients infected with permethrin resistance isolates.  Thus, the efficacy of benzyl alcohol lotion against permethrin-resistant isolates cannot be established based on available data.
Adverse Events (Safety Data)
Rates of adverse effects were obtained from the two pivotal trials and one open-label study.

Common Adverse Events

	Event
	Benzyl alcohol 5% lotion
	Vehicle

	Application site irritation
	2% (11/478)
	1% (2/336)

	Application site anesthesia & hypoesthesia
	2% (10/478)
	0% (0/336)

	Pain
	1% (5/478)
	0% (1/336)


p-values were not provided

Adverse Events with Onset After Treatmenta
	Symptom
	Benzyl alcohol 5% lotion
	Vehicle

	Pruritis
	12% (14/116)
	4% (3/67)

	Erythema
	10% (32/309)
	9% (19/217)

	Pyoderma
	7% (22/308)
	4% (10/230)

	Ocular irritation
	6% (26/428)
	1% (3/313)


aThese symptoms were monitored in patients who did not have any of these initial symptoms prior to initiation of therapy. Pruritis, erythema, and pyoderma are symptoms that may occur with the underlying infection; p-values were not provided
Deaths and Other Serious Adverse Events (Sentinel Events): 
· None
Tolerability
In safety analysis, benzyl alcohol lotion appears to be well-tolerated in the targeted population. 
Contraindications/Precautions:

Contraindications

· None

Precautions 
· Neonatal toxicity:  Intravenous administration of products containing benzyl alcohol has been associated with neonatal gasping syndrome; neonates could be at risk for gasping syndrome if treated with benzyl alcohol lotion.
· Eye Irritation:  Avoid eye exposure as benzyl alcohol lotion may cause eye irritation. 
· Contact Dermatitis:  May cause allergic or irritant dermatitis

Special Populations (Adults only)

· Pregnancy Category: B

· Nursing Mothers:  Unknown if excreted into breast milk

· Geriatric Use: Safety has not been established in patients >60 years old.

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:

LA/SA for generic name benzyl alcohol: benzoyl peroxide
LA/SA for trade name Ulesfia:  none
Drug Interactions

Drug interaction studies were not conducted
Acquisition Costs
	Drug
	Dosage Regimena
	Cost per Bottle

	Benzyl alcohol lotion 5%
	Apply one application for 10 minutes and repeat 7 days later
	$16.22 

(240mL)

	Lindane 1% shampoo/lotion
	Apply one application for 4 minutes
	$99.23

(60mL)

	Malathion 0.5% lotion
	Apply one application for 8-12 hours and repeat process if live lice seen in 7-9 days 
	$49.09

(59mL)

	Permethrin 1% lotion
	Apply one application for 10 minutes and repeat process if live lice are seen 7 days or more after first application
	$4.70 (60mL)

$6.95 (60mL X 2))


a Application amount dependent on length of hair; sufficient amount needs to be applied to saturate hair and scalp (with exception of lindane); Prices obtained November 2009

Conclusions
· Benzyl alcohol lotion is non-neurotoxic pediculocide.  It has a different mechanism of action than other available pediculocides.  In the pivotal clinical trials, benzyl alcohol demonstrated superiority in treatment successes over the vehicle.  Benzyl alcohol lotion treatment appears to be well tolerated, and the most common adverse effects include ocular irritation, application site irritation, and application site anesthesia and hypoesthesia.  Benzyl alcohol lotion has not been microbiologically or clinically evaluated in patients infected with permethrin resistant cases.
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