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Executive Summary:  

· Ivermectin 0.5% topical lotion received FDA approval for the topical treatment of head lice infestation (Pediculosis humanus capitis) in patients 6 months of age and older. The regimen includes a single 10 minute application of ivermectin 0.5% topical lotion.1
· Ivermectin 0.5% topical lotion binds with high affinity to glutamate-gated chloride channels which leads to a hyperpolarization of the nerve or muscle and results in paralysis and death of the parasite.2 
· Two pivotal, Phase III clinical trials were conducted to evaluate the efficacy and safety of the home use of ivermectin 0.5% topical lotion in the treatment of head lice. In these trials, ivermectin 0.5% topical lotion demonstrated superiority over a vehicle control in the proportion of patients who were lice free through 15 days after treatment (i.e., primary efficacy endpoint).3
· Most common adverse effects (<1% incidence) reported include: conjunctivitis, ocular hyperemia, eye irritation, dandruff, dry skin, and skin burning sensation.
· The 2010 American Academy of Pediatrics (AAP) Clinical Report on Head Lice as part of the Guidance for the Clinicians in Rendering Pediatric Care recommends 1% permethrin or pyrethrin as first-line therapy for treatment of head lice infestation in pediatrics unless resistance to these agents are circulating in the community. The AAP Clinical Report on Head Lice states that benzyl alcohol 5% and malathion can be used in individuals that failed first-line agents or known resistance in the community.8 The AAP Clinical Report was published prior to the FDA approval of spinosad and ivermectin 0.5% topical lotion for the treatment of head lice; therefore, these agents are not included in their guidance.  Since resistance testing is rarely performed, the rates of resistance are often inferred from the rate of treatment failure.

Introduction
The purpose 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 ivermectin 0.5% topical lotion for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for it rational use in the VA. 
Pharmacology/Pharmacokinetics
Mechanism of Action: Ivermectin 0.5% topical lotion binds with high affinity to glutamate-gated chloride channels which leads to a hyperpolarization of the nerve or muscle and results in paralysis and death of the parasite.  Ivermectin 0.5% topical lotion is not ovicidal, but in vitro studies have showed that the treatment of head lice eggs with ivermectin causes blood feeding impairment and mortality of the hatched lice within 48 hours. It is thought that contact with the ivermectin residue on the outside of the egg may be the cause of the feeding impairment and mortality in the newly hatched lice.4 

Pharmacokinetics

The absorption of single application of topical 0.5% ivermectin was evaluated in 20 health volunteers aged 6 months to 3 years. 

Table 1. Pharmacokinetic Parameters

	Cmax
	0.24 ± 0.23 ng/mL

	AUC0-tlast
	6.7 ± 11.2 hr ng/mL


Microbiology
An in vitro study has shown that ivermectin at concentrations of 1%, 0.5% and 0.25% had activity against permethrin-resistant lice after a 10-minute exposure time.5
FDA Approved Indication(s) 

Ivermectin 0.5% topical lotion is FDA approved for the topical treatment of head lice infestations in patients 6 months of age and older. 
Potential Off-label Uses
There are no other trials with ivermectin 0.5% topical lotion registered on Clinicaltrials.gov.6  Oral ivermectin has been used off-label for the treatment of scabies, which may lead to a potential off-label use for ivermectin 0.5% topical lotion.7 
Current VA National Formulary Alternatives
Permethrin 1% lotion 
Dosage and Administration
1. Apply lotion to dry hair and scalp (up to 1 tube)
2. Amount should be sufficient to coat the hair and scalp
3. Leave lotion on the hair and scalp for 10 minutes
4. Rinse lotion off with water
5. The tube is for single use only; discard any unused portions
6. Repeat application is not recommended without talking to healthcare provider first
Efficacy 

Two pivotal, Phase III clinical trials were conducted to evaluate the efficacy and safety of the home use of ivermectin 0.5% topical lotion in the treatment of head lice. The study design of these two clinical trials were identical and designed to establish superiority of ivermectin 0.5% topical lotion compared to a vehicle control. The results of these trials were published together in one article in the peer-reviewed literature. 
Efficacy Measures
The primary efficacy endpoint in the pivotal clinical trials was treatment effectiveness. Treatment effectiveness was defined as the proportion of index patients in the intent-to-treat (ITT) population who were louse-free by day 2 and remained louse-free through days 8 and 15. In both the active treatment and vehicle control group, nit combing was not permitted. The index patients were the youngest members of the household who had at least 3 live lice at baseline. Intent-to-treat population included all enrolled index patients who were randomly assigned to treatment. 
Secondary efficacy analysis included the extended-ITT population. This population included both index patients and all household members who also had an active infestation. Household members were defined as living in the same dwelling as the index patient and infested with at least 1 live lice at baseline. 
Summary of efficacy findings 

· Significantly more index patients in the ITT population who received ivermectin 0.5% topical lotion were lice free on day 2 through day 15 after treatment compared with the vehicle control group. (Study 1 ITT population: 76.1% ivermectin, 16.2% vehicle, p<0.001; Study 2 ITT population: 71.4%, 18.9%, p<0.001)
· In the extended-ITT population, which includes the index patients and all infested household members, significantly more patients who received ivermectin 0.5% topical lotion were lice free on day 2 through day 15 after treatment compared with the vehicle control group. (Combined Study 1 and Study 2 extended ITT population: 78.7% ivermectin, 22.2%, p<0.001)
For further details on the efficacy results of the clinical trials, refer to Appendix: Clinical Trials (page 6).

Adverse Events (Safety Data)
The safety data were evaluated from the two pivotal phase III clinical trials. The safety analysis population included 379 patients treated with a single dose of ivermectin 0.5% topical lotion applied for 10 minutes.  The ages of the patients included in the safety data analysis is listed in the table below.
Table 2. Safety Data Patient Demographics

	Age Group
	n (%)

	Total
	379 

	6 months to 4 years
	47 (12.4)

	4 to 12 years
	179 (47.2)

	12 to 16 years
	56 (14.8)

	16 years or older
	97 (24.4)


Deaths and Other Serious Adverse Events 

None
Common Adverse Events
The ivermectin 0.5% topical lotion prescribing information reports the following adverse events (< 1%): conjunctivitis, ocular hyperemia, eye irritation, dandruff, dry skin, and skin burning sensation. 
Tolerability
In safety analysis, ivermectin 0.5% topical lotion appears to be well-tolerated in the targeted population. 
Contraindications
None
Warnings and Precautions (Limited to Adults)
None
Special Populations (Limited to Adults)
· Pregnancy Category: C

· Nursing Mothers: Unknown if excreted into breast milk

· Geriatric Use: Safety has not been established in patients >60 years old
Postmarketing Safety Experience (Optional)
No data
Sentinel Events
None
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 three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name ivermectin 0.5% topical lotion: ivermectin (systemic), permethrin
LA/SA for trade name Sklice: Sprix, SSKI, Sting-Kill
Drug Interactions

Drug-Drug Interactions
Drug-drug interaction studies were not conducted for the topical formulation of ivermectin. 
Drug-Lab Interactions
Drug-lab interactions studies were not conducted for the topical formulation of ivermectin. 
Pharmacoeconomic Analysis
No published pharmacoeconomic evaluations are available.
Acquisition Costs
Refer to VA pricing sources for updated information.

Conclusions
Ivermectin 0.5% topical lotion is a non-ovicidal, pediculocide that causes paralysis and death in head lice (P. humanus capitis). In the pivotal clinical trials, ivermectin demonstrated superiority over a vehicle control in the proportion of patients who were lice free 8 and 15 days after treatment. Ivermectin was administered as a single 10-minute application (i.e., no second application) and nit-combing was not permitted. The safety analysis showed that ivermectin 0.5% topical lotion appears to be well tolerated.  The 2010 American Academy of Pediatrics (AAP) Clinical Report on Head Lice as part of the Guidance for the Clinicians in Rendering Pediatric Care recommends 1% permethrin or pyrethrin as first-line therapy for treatment of head lice infestation in pediatrics unless resistance to these agents are circulating in the community. The AAP Clinical Report on Head Lice states that benzyl alcohol 5% and malathion can be used in individuals that failed first-line agents or known resistance in the community.8   Resistance testing is rarely performed and thus, the rates of resistance are often inferred from the rate of treatment failure.  The AAP Clinical Report was published prior to the FDA approval of spinosad and ivermectin 0.5% topical lotion for the treatment of head lice; therefore, these agents are not included in their guidance.  The newer FDA approved agents (e.g., spinosad, ivermectin topical lotion, benzyl alcohol) have not been compared in head-to-head trials; therefore, comparative efficacy data are not available.  
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Appendix: Clinical Trials

A literature search was performed on PubMed/Medline (1966 to August 2004) using the search terms ivermectin and Sklice. 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. Pivotal Phase III Trials
	Citation
	Pariser DM, Meinking TL, Bell M, Ryan WG. Topical 0.5% Ivermectin Lotion for Treatment of Head Lice. The New England Journal of Medicine 2012 November 1; (367 (18): 1687-1693.


	Study Goals
	Evaluate the efficacy and safety of topical 5% ivermectin lotion for the treatment of head lice.  


	Methods
	Study Design 

· Two multicenter, randomized, double-blinded, vehicle-controlled, two-group parallel studies were conducted in the United States
· Treatment Groups: 
· Ivermectin 0.5% topical lotion 
· Vehicle control 
· Study Visits:
· Day 1:   Baseline screening and assessment. Study drug or vehicle control applied. 
· Day 2:   Efficacy and safety assessment
· Day 8:   Efficacy and safety assessment 
· Day 15: Efficacy and safety assessment
· Primary efficacy endpoint: Proportion of index patients in the intent-to-treat (ITT) population who were louse-free by day 2 and remained louse-free through days 8 and 15.
· Index patient: defined as the youngest person within the household with an active infestation defined as having ≥ 3 live lice present on the scalp and/or hair
· Intent-to-treat population defined as all enrolled index patients who were randomly assigned to treatment. 
· Secondary efficacy endpoint: Same assessment applied to both index patients and household members. This population is referred to as the extended-ITT.
· Household members was defined as others living in the same dwelling with an active infestation defined as ≥ 1 live louse on the scalp and/or hair.
· Household members were given the same study drug as the index patient. 
· Treatment failure is defined as presence of lice at day 2, day 8 or day 15 evaluation. If patient has failed treatment (ivermectin or vehicle control), the patient will receive an FDA-approved OTC rescue treatment and their study participation will be considered complete. 
Data Analysis

· Power Analysis: Target sample was 66 patients in each study group to provide more than 90% power to detect 45% difference between ivermectin 0.5% topical lotion and vehicle control cream with α = 0.05 for a 2-sided test. 
· Statistical Tests:
· Chi-square test was applied to the primary and secondary end points
· 95% confidence intervals were calculated for the difference between the success rates in the study groups


	Criteria
	Inclusion criteria

· Healthy males and females ≥ 6 months of age
· Active head lice infestation

Exclusion criteria

· History of irritation or sensitivity to ivermectin or the cream components, pediculicides or hair-care products
· Skin condition at the site of treatment that may interfere with scalp evaluation
· Previous treatment with a pediculicide within the last 7 days
· Planning to be pregnant, pregnant or breastfeeding


	Primary Endpoints
	Combined Study 1 and Study 2 ITT Demographicsa
Ivermectin (n = 141)

Vehicle (n = 148)

Mean age, years 

7.8 ± 6.5

8.5 ± 8.2

Mean weight, kg

31.8 ± 20.4

31.6 ± 19.2

Males, n (%)

24 (17.0)

33 (22.3)

Hispanic or Latino ethnic group (%)

57 (40.4)

57 (38.5)

White race (%)

135 (95.7)

142 (95.9)

aNo statistically significant differences found between treatment groups
Study 1: ITT Efficacy Results
Proportion of head lice free patients
Ivermectin

(n = 71)

Vehicle

(n = 74)

Difference % (95% CI)

p Value

On day 2
97.2%

35.1%

--

--

Maintained through day 8
85.9%

20.5%

--

--

Maintained through day 15 (primary endpoint)
76.1%
16.2%
59.8 
(45.5, 74.2)

<0.001

Study 2: ITT Primary Efficacy Results

Proportion of head lice free patients
Ivermectin

(n = 70)

Vehicle

(n = 74)

Difference % (95% CI)

p Value

On day 2
92.5%

27.4%

--

--

Maintained through day 8
84.4%

21.1%

--

--

Maintained through day 15 (primary endpoint)
71.4%
18.9%
52.5 
(37.3, 67.7)

<0.001

-- Denotes value not reported in study
Combined Study 1 and Study 2 ITT Primary Efficacy Results

Ivermectin

(n = 141)

Vehicle

(n = 148)

p Value

Proportion of head lice free patients on Day 2, maintained through day 8 and day 15 

73.8%

17.6%

<0.001



	Secondary  Endpoints
	Combined Study 1 and Study 2: Extended-ITT Secondary Efficacy Results

Ivermectin

(n = 380)

Vehicle

(n = 401)

Difference % (95% CI)

p Value

Proportion of head lice free patients on Day 2, maintained through day 8 and day 15 

78.7%

22.2%
56.2 
(50.1, 62.2)

<0.001




	Conclusions
	Ivermectin 0.5% topical lotion was more effective than vehicle control in eliminating head lice infestations at day 2, and remained lice-free though day 8 and 15 after treatment. 


	Critique
	Strengths

· Methods reflect actual-use conditions, i.e. the medication was used in the patient’s homes.
Limitations

· Demographics of the study population may limit the generalizability to the VA population. 

· Clinical trials only compared to vehicle-control rather than a recommended treatment option

· Written instructions regarding supplemental measures to prevent re-infestations were provided but may not be consistently followed among households, i.e. proper washing of clothing, vacuuming of the floors and furniture, and/or sharing of hats or other infested articles of clothing.9 
· Clinical trials did not include a microbiological component to assess susceptibility of ivermectin 0.5% topical lotion against P. humanus capitis.   
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