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Executive Summary

· Spinosad topical suspension that received FDA approval for the topical treatment of head lice infestation (Pediculosis capitis) in patients 4 years of age and older.  The regimen includes a 10 minute application of spinosad topical suspension and may be repeated 7 days later if live lice are still seen.1  

· Spinosad topical suspension is neurotoxic to lice but is not absorbed systemically by humans, resulting in minimal human toxicity.

· Two pivotal, Phase III clinical trials were conducted to evaluate the efficacy and safety of the home use of spinosad topical suspension in the treatment of head lice.  In these trials, spinosad topical suspension demonstrated superiority over permethrin 1% crème rinse in the proportion of patients who were lice free 14 days after last day of treatment (primary efficacy endpoint).2
· Most common adverse effects reported include application site erythema, ocular erythema, and application site irritation. 
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 spinosad topical suspension 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: Spinosad causes neuronal excitation in insects.  After periods of hyperexcitation, the lice become paralyzed and die.  Spinosad is both pediculicidal and ovicidal.3
The bioavailability of spinosad topical suspension following a single 10-minute application was evaluated in a pharmacokinetic study.  The plasma concentrations of spinosad for all patients were below the lower limit of quantitation.  The bioavailability of benzyl alcohol from spinosad topical suspension is unknown as plasma concentrations of benzyl alcohol were not determined in the subjects included in the pharmacokinetic study.
Microbiology
In vitro activity
Resistance to older head lice treatments has been reported in the published literature starting in the 1990s.  One group found permethrin resistance rates to be greater than 80% at two different school districts in the United Kingdom.  The same study found malathion in vitro resistance rates to be 44%-96% depending on the concentration of the drug; the corresponding treatment failure rate was 64%.  Currently, no susceptibility studies for spinosad have been published.  
FDA Approved Indication(s) 

Spinosad topical suspension is FDA approved for the topical treatment of head lice infestation (P. capitis) in patients four years of age and older.3  
Current VA National Formulary Alternatives

Permethrin lotion 1%
Dosage and Administration

1. Shake bottle well.

2. Apply sufficient amount of spinosad topical suspension on dry scalp then cover remainder of hair. 

3. Leave on for 10 minutes.
4. Thoroughly rinse off with water.

5. If live lice are seen after one week, repeat treatment.
Refer to patient counseling section of package information for more specific details of administration.3 
Efficacy 

Two pivotal, Phase III clinical trials were conducted to evaluate the efficacy and safety of the home use of spinosad topical suspension in the treatment of head lice.  The study designs of these two clinical trials were identical and designed to establish superiority of spinosad topical suspension compared to permethrin 1% crème rinse. The results of these trials were published together in one article in the peer-reviewed literature.2 

Efficacy Measures

The primary efficacy endpoint in the pivotal clinical trials was treatment effectiveness.  Treatment effectiveness was defined as the proportion of primary participants in the enrolled households in the intent-to-treat (ITT) population who were lice free 14 days after last day of treatment in the spinosad-without-nit-combing group compared with the permethrin-with-combing group.  Because spinosad is ovicidal, the investigators did not require nit combing, while nit combing was required for the permethrin group because of its lack of ovicidal activity and its inclusion in the package directions.7  The primary participants were the youngest members of the household who had at least 3 live lice at baseline.  Intent-to-treat population defined as all enrolled subjects who were randomly assigned to treatment.  All participants in the same household received the same treatment.  “Lice free” was defined as no live lice, adults or nymphs, present as determined by a trained evaluator.  Last day of treatment for subjects treated once was day 14; last day of treatment for subjects treated twice was day 21.
Summary of efficacy findings 

· Significantly more primary study participants in the enrolled households in both the ITT population and PP population who received spinosad were lice free 14 days after last day of treatment compared with the permethrin group. (Study 1 ITT population: 84.6% spinosad, 44.9% permethrin, p<0.001, PP population: 90.3% spinosad, 42.6% permethrin, p<0.001.  Study 2 ITT population: 86.7% spinosad, 42.9% permethrin, p<0.001, PP population: 95.7% spinosad, 54.2% permethrin, p<0.001.)  
· More patients treated with spinosad were lice free after one treatment than those patients who were treated with permethrin.  (Study 1: 94.2% spinosad, 68.1% permethrin, p value not reported.  Study 2: 93.1% spinosad, 62.4% permethrin, p value not reported.)

· Efficacy rates decreased in those patients who required a second treatment of either spinosad or permethrin.  (Study 1: 55.7% spinosad, 33.3% permethrin, p value not reported.  Study 2: 64.3% spinosad, 27.1% permethrin, p value not reported.)    
For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 6).

Adverse Events (Safety Data)

Rates of adverse effects were obtained from the two pivotal trials.2
Deaths and Other Serious Adverse Events 

No deaths or serious adverse events attributed to spinosad have been reported in spinosad-treated patients.
Table 1.  Common Adverse Events

	Event
	Spinosad topical suspension (N=552)
	Permethrin 1% crème rinse (N=457)
	P value

	Application site erythema
	17 (3%)
	31 (7%)
	0.007

	Ocular erythema
	12 (2%)
	15 (3%)
	0.329

	Application site irritation
	5 (1%)
	7 (2%)
	0.395


Other Adverse Events

Other adverse events reported are application site dryness, application site exfoliation, alopecia, and dry skin.
Tolerability

In safety analysis, spinosad topical suspension appears to be well-tolerated in the targeted population. 
Contraindications

None
Warnings and Precautions

Benzyl alcohol toxicity: Spinosad topical suspension contains benzyl alcohol and is not recommended for use in neonates and infants under the age of 6 months.  Systemic exposure to benzyl alcohol has been associated with serious adverse reactions, including “gasping syndrome,” and death in neonates and low birth weight infants.3
Special Populations (Limited to Adults)
· Pregnancy Category: B

· Nursing Mothers:  Spinosad is not systemically absorbed, and therefore is not present in human breast milk.  Spinosad contains benzyl alcohol, which may be systemically absorbed through the skin, and it is unknown if benzyl alcohol is excreted into breast milk.
· Geriatric Use: Clinical studies did not include sufficient numbers of patients >65 years old to determine if an efficacy or safety difference exists between geriatric patients and younger patients.  
Postmarketing Safety Experience
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 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 Spinosad: Spiramycin, Sporanox
LA/SA for trade name Natroba: Natrecor
Drug Interactions

Drug-Drug Interactions

Drug-drug interaction studies were not conducted
Drug-Lab Interactions

Drug-lab interaction studies were not conducted.
Acquisition Costs

Table 2.  Acquisition Costs of Head Lice Medications
	Drug
	Dosage Regimena
	Cost per Bottle

	Spinosad topical suspension 0.9%
	Apply one application for 10 minutes.  May repeat process if live lice are seen 7 days or more after first application.
	$152
(120mL) (FSS)

	Benzyl alcohol lotion 5%
	Apply one application for 10 minutes and repeat 7 days later
	 $8.66 
(240mL) (BIG4)

	Lindane 1% shampoob
	Apply one application for 4 minutes
	$98.54
(60mL) (FSS)

	Malathion 0.5% lotion
	Apply one application for 8-12 hours and repeat process if live lice seen in 7-9 days 
	$71.66
(59mL) (FSS)

	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) (FSS)

	Pyrethrin 0.33% shampoo/piperonyl butoxide
	Apply one application for 10 minutes and repeat process if live lice are seen 7 days or more after first application
	$3.84 (FSS)
(120mL)


a Application amount dependent on length of hair; sufficient amount needs to be applied to saturate hair and scalp (with exception of lindane); for benzyl alcohol lotion, the prescribing information provides a guide for the amount of bottles that may be needed for different hair lengths for an application (e.g., short hair ranges from half to 1 bottle; medium hair ranges from 1 to 3 bottles; and long hair from 3 to 6 bottles).9  Prices obtained November 2011

b  Due to concerns of toxicity, lindane should be reserved for treatment failures.8
Pharmacoeconomic Analysis

No published pharmacoeconomic evaluations available.
Conclusions
Spinosad topical suspension is a neurotoxic pediculocide.  In the pivotal clinical trials, spinosad demonstrated superiority over permethrin 1% crème rinse in the proportion of patients who were lice free 14 days after last treatment.  More patients were also successfully treated with 1 treatment of spinosad compared with permethrin.  Spinosad topical suspension treatment appears to be well tolerated, and the most common adverse effects include application site erythema, ocular erythema, and application site irritation.  The 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 pyrethins as first-line therapy for treatment of head lice infestation in pediatrics unless resistance to these agents are circulating in the community.10  The AAP Clinical Report on Head Lice (published before spinosad was approved by the FDA) states that benzyl alcohol 5% and malathion 0.5% can be used in individuals that failed first-line agents or known resistance in the community; such testing is rarely performed, thus rates of resistance are often inferred from the rate of treatment failure.  Resistance is unlikely to develop to benzyl alcohol as this agent works by suffocating lice.  The role of lindane 1% shampoo is limited due to the potential to cause central nervous system toxicity and FDA recently issued a public health advisory on the use of this agent.8  Of note, spinosad and malathion are the only two FDA approved head lice medications that are pediculocidal and ovicidal (and thus, only require re-application if live lice are seen ~7 days after first application).2,10
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to November 2011) using the search terms spinosad and Natroba. 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. 
Table 3.  Pivotal Phase III Trials
	Citation
	Stough D, Shellabarger S, Quiring J, Gabrielsen Jr. AA.  Efficacy and Safety of Spinosad and Permethrin Crème Rinses for Pediculosis Capitis (Head Lice).  Pediatrics 2009 September; 124(3):e389-e395.

	Study Goals
	To compare 0.9% spinosad crème rinse with 1% permethrin crème rinse under “actual use” conditions in the patients’ living environment.

	Methods
	Study Design 

· Two identical phase 3, multicenter, randomized, investigator/evaluator blinded, parallel group, active-controlled studies were conducted in the United States 
· Treatment Groups:

· Spinosad 0.9% without nit combing

· Permethrin 1% with nit combing

· Spinosad 0.9% with nit combing (descriptive statistics only)

· All participants in same household randomized in 4:4:1 permuted blocks to one of above groups, respectively.
· Study Visits:
· Day 0: Screening and baseline assessment

· Day 1: Safety assessment

· Day 7: Efficacy and safety assessment

· Day 8: Safety assessment (if second course given)

· Day 14: Efficacy and safety assessment 
· Day 21: Efficacy and safety assessment (if second course given)

· Primary efficacy endpoint: Proportion of primary participants in the enrolled households in the intent-to-treat (ITT) population who were lice free 14 days after last day of treatment in the spinosad-without-nit-combing group compared with the permethrin-with-combing group.

· Primary participant defined as the youngest person in the household with > 3 live lice at day 0.

· Intent-to-treat population defined as all enrolled subjects who were randomly assigned to treatment.

· Lice free defined as no live lice, adults or nymphs, present as determined by trained evaluator.

· Last day of treatment for subjects treated once was day 14; last day of treatment for subjects treated twice was day 21.

· Supportive or secondary efficacy endpoints:

· Proportion of all enrolled subjects (primary and non-primary participants) requiring 1 or 2 treatments.
· Proportion of primary participants in the enrolled households in the per-protocol (PP) population who were lice free 14 days after last day of treatment in the spinosad-without-nit-combing group compared with the permethrin-with-combing group.

· Per-protocol population defined as ITT patients who completed the final evaluation without study protocol violations.
Data Analysis

· Power Analysis:  80% power to detect 21% difference between spinosad 0.9% without nit combing and permethrin 1% with nit combing groups with α = 0.05 for a 2-sided test.

· Statistical Tests: 
· Primary and secondary efficacy endpoints: Logistic regression using treatment group and site in model

· All tests 2-tailed with p value < 0.05 deemed significant

· All analyses performed separately for each study

	Criteria
	Inclusion criteria

· Healthy males and females > 6 months of age  
· Active head lice infestation, as assessed by trained evaluator
Exclusion criteria

· History of irritation or sensitivity to pediculicides or hair care products
· Skin condition at site of treatment that may interfere with scalp evaluation

· Previous treatment with a pediculicide within 48 hours of study entry

· All individuals in a household with > 6 members with infestation or > 1 infected household member would not enroll in study or use rescue treatment

· Use of excluded medication or systemic antibiotic

· Pregnant or breastfeeding

· Drug abuse within last 12 months

· Participation in clinical study in last 30 days

	Results
	Study 1

Demographics

Spinosad without comb

Permethrin with comb

Spinosad with comb

Randomly assigned patients, n

243

256

59

Households, n

91

89

23

Completed patients, n

227

230

54

Mean age, years

16

17

19

Age range, years

0.5-66.0

0.5-84.0

1.0-64.0

Girls or women, %

82.3

82.0

79.7

White race, %

53.5

56.6

54.2

Hispanic race, %

43.2

39.8

37.3

Efficacy Results

Spinosad Topical Suspension Without Comb

Number (%)

Permethrin Crème Rinse With Comb

Number (%)

P Value

Subjects (ITT primary participants)

91

89

Lice Free 14 days after application for primary participant

(primary efficacy endpoint)

77 

(84.6%)

40

(44.9%)

<0.001

Subjects (ITT all participants)

243

256

Patients requiring 1 treatment (secondary efficacy endpoint)

155

(63.8%)

91

(35.5%)

Not reported

Patients requiring 2 treatments (secondary efficacy endpoint)

88

(36.3%)

165

(64.5%)

Not reported

Lice Free after 1 treatment

(secondary efficacy endpoint)

146 of 155

(94.2%)

62 of 91

(68.1%)

Not reported

Lice Free after 2 treatments

(secondary efficacy endpoint)

49 of 88

(55.7%)

55 of 165

(33.3%)

Not reported

Subjects (PP primary participants)

72

68

Lice Free 14 days after application for primary participant

(supportive efficacy endpoint)

65

(90.3%)

29 

(42.6%)

<0.001

Compliance Analysis

Applied first treatment within 24 hours of dispensing

89.0%

83.1%

Not reported

Study 2

Demographics

Spinosad without comb

Permethrin with comb

Spinosad with comb

Randomly assigned patients, n

203

214

63

Households, n

83

84

21

Completed patients, n

187

193

58

Mean age, years

15

16

14

Age range, years

0.5-64.0

0.5-68.0

0.5-51.0

Girls or women, %

81.8

86.4

76.2

White race, %

68.0

64.0

58.7

Hispanic race, %

28.1

31.3

41.3

Efficacy Results

Spinosad Topical Suspension Without Comb

Number (%)

Permethrin Crème Rinse With Comb

Number (%)

P value

Subjects (ITT primary participants)

83

84

Lice Free 14 days after application for primary participant

(primary efficacy endpoint)

72 

(86.7%)

36

(42.9%)

<0.001
Subjects (ITT all participants)

175

85

Patients requiring 1 treatment (secondary efficacy endpoint)

175

(86.2%)

85

(39.7%)

Not reported
Patients requiring 2 treatments (secondary efficacy endpoint)

28 

(13.8%)

129

(60.3%)

Not reported
Lice Free after 1 treatment

(secondary efficacy endpoint)

163 of 175

(93.1%)

53 of 85

(62.4%)

Not reported
Lice Free after 2 treatments

(secondary efficacy endpoint)

18 of 28

(64.3%)

35 of 129

(27.1%)

Not reported
Subjects (PP primary participants)

70

59

Lice Free 14 days after application for primary participant

(supportive efficacy endpoint)

67

(95.7%)

32 

(54.2%)

<0.001
Compliance Analysis

Applied first treatment within 24 hours of dispensing

90.4%

86.9%

Not reported



	Conclusions
	Spinosad was significantly more effective than permethrin for the treatment of head lice infestation in 2 randomized, controlled trials.  The studies reflected actual-use conditions, and most patients receiving spinosad only required one application.

	Critique
	Strengths

· Randomized, active comparator, double-blind trial design.

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

Limitations

· The average age of all participants in the study was 14-19 years; this may limit the generalizability to the VA population.

· Actual-use conditions 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.11 Transmission of infection can occur through articles of clothing, sharing of combs, beds, towels, etc., which can cause reinfestation.

· Clinical trials did not include a microbiological component to assess susceptibility of agents against P. capitis.  Thus, the efficacy of spinosad against permethrin-resistant isolates cannot be established based on available data.
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