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	16. Abstract 
	OBJECTIVE: Studies compared spinosad creme rinse and permethrin lice treatment under "actual-use" conditions for pediculosis capitis (head lice). 
SUBJECTS AND MATERIALS: Two phase-3, multicenter, randomized, evaluator/investigator-blinded studies compared 0.9% spinosad without nit-combing to 1% permethrin with combing (according to product instructions) in 1038 males and females aged ≥6 months. Spinosad-with-combing groups were included for descriptive, noninferential purposes only. Within 391 households, youngest members having ≥3 live lice were designated primary participants. All household members with lice received the same treatment. Participants administered product 1 to 2 times during the 21-day home-use period on the basis of complete lice eradication after a single use or the presence of lice requiring a second treatment. Scalp evaluations were performed at baseline, day 7, and day 14 (and day 21 for participants treated twice). The primary end point was the proportion of lice-free primary participants 14 days after last treatment. 
RESULTS: A total of 84.6% (study 1) and 86.7% (study 2) of spinosad-treated participants were lice-free versus 44.9% and 42.9% permethrin-treated participants (P<.001). Most spinosad-treated participants required 1 application, whereas most permethrin-treated participants required 2 applications. Few adverse events were reported, but those occurring were mild to moderate, including eye irritation (permethrin), ocular hyperemia, and application-site erythema/irritation (both medications). No laboratory measure changed significantly. 
CONCLUSIONS: Spinosad, which did not require nit combing, was significantly more effective than permethrin in 2 studies reflecting actual-use conditions, and most spinosad-treated participants required only 1 application. Spinosad is a more convenient and effective treatment for pediculosis capitis.

	sECTION 2: CRITICAL APPRAISAL OF VALIDITY 

	1. Number of patients starting each arm of the study?
	Primary treatment group (spinosad without combing): 446

Control group (Permethrin with combing): 470

Descriptive treatment group (spinosad with combing) - not included in primary analysis: 122

	2. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)?
	Inclusion criteria: adults and children aged ≥6 months, male or female, with active cases of head lice as assessed by a trained evaluator.

Exclusion criteria: History of irritation or sensitivity to pediculicides or hair care products, a skin condition at the treatment site that could interfere with scalp evaluation, previous treatment with a pediculicide within the past 48 hours, individuals in a household with 6 or more members who have head lice, or in a household where 1 or more member with head lice does not agree to either enroll in the study or be treated with a separate lice treatment, use of systemic antibiotics or other excluded medications, pregnant, breastfeeding, drug abuse within the past 12 months, participation in a clinical trial in past 30 days

Setting: Two identical phase-3 trials were conducted simultaneously at 12 US geographically dispersed clinical research centers, September 2007 through April 2008.

Demographics: mean age 14-19, age range 0.5 to 84 years, approx 80% female, approx 50%-60% white, 30%-40% Hispanic. 

	3. Intervention(s) being investigated?
	Spinosad is a new pediculicide (submitted to FDA under the brand name NatrOVA), a fermentation product of the soil bacterium saccharopolyspora spinosa, that causes paralysis of lice and appears to have no known short- or long-term toxicity in mammals. The protocol is to apply it as a 0.9% crème rinse to dry hair, completely covering the scalp first then applying outwards toward the ends of hair, leaving it on for 10 minutes then shampooing as usual. No combing is needed because spinosad (unlike permethrin, according to the authors) is ovacidal to the lice egg. The treatment is a one-time application. If the treatment fails (live lice present 7 days later), it can be applied a second time.

	4. Comparison treatment(s), placebo, or nothing?
	1% permethrin crème rinse followed by nit combing. As with spinosad, if the first treatment fails (live lice present at day 7) a second application is prescribed.

A second (small) treatment group consisted of spinosad with combing, for descriptive purposes only.

Subjects were randomized by household, with all infected members of a household receiving the same treatment. If a member of the household declined to participate in the study they were given a "rescue" medication (RID).

All participants (all 3 treatment groups) agreed to use no other lice treatment, no excluded medications (topical skin and hair medications, systemic retinoids, vitamin D analogs, or immunosuppressants), and not to cut, dye, or chemically treat their hair during the study period.

	5. Length of follow up? Note specified end points e.g. death, cure, etc.
	End point: 14 days after the last treatment (ie, day 14 of the trial for people who received only one treatment, day 21 for people who on day 7 were found to have live lice and therefore received a second treatment).

	6. What outcome measures are used? List all that assess effectiveness.
	Primary outcome: Is the "primary participant" (the youngest person in the household with 3 or more live lice present at enrollment) lice-free at day 14?

Pending PURL For Review Follow-Up: In an email correspondence, the primary author reported that this outcome was defined a priori. He said: "The 'primary participant' was selected for the primary efficacy outcome in collaboration with the Dermatology and Dental Division of the FDA. It was an FDA requirement that the methodology meet a high standard of statistical methodology—one of which pertains to the statistical independence of observations in a random sample. Specifically, the observations selected from different households are considered to be independent whereas the observations taken from members of the same household are correlated due to the possibility of environmental conditions and household interactions. Thus, the FDA required that only one subject be selected from each household."

Secondary outcome: Among all enrolled participants (not just primary), what proportion required 1 vs 2 treatments?

The authors also report adverse effects ("safety outcomes"): Subjects rated the presence/severity of scalp/skin irritation and eye irritation (0=none, 4=erythema with blistering) and were assessed by study evaluators for these conditions. These assessments were done 1 day after each treatment. A small subsample (n=25 in each study) of pediatric subjects also underwent lab testing (hematology and serum chemistries) at baseline and on day 14.

	7. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CI, p-values, etc.
	Primary outcome: In Study 1, 14 days after the final treatment 84.6% of spinosad vs 44.9% of permethrin-treated "primary participants" were lice-free, NNT=2.5. In Study 2, these were 86.7% vs 42.9%, NNT=2.3; P<.001 for both studies. The authors report these percentages but do not report the raw numbers to calculate/confirm them.

Pending PURL for Review Follow-Up: In an email correspondence, the primary author reported the following numbers corresponding to the above percentages: Study 1 spinosad without combing: 77/91 (84.6%) of primary participants were lice-free.

Permethrin with combing: 40/89 (44.9%) of primary participants were lice-free.

Study 2 spinosad without combing: 72/83 (86.7%) of primary participants were lice-free.

Permethrin with combing: 36/84 (42.9%) of primary participants were lice-free.

Secondary outcome: In the spinosad group 63.8% of all participants needed just one treatment, compared with 35.5% of the permethrin group (NNT=3.5) in study 1. In study 2, these were 86.2% vs 39.7% (NNT=2.2).

Safety outcomes: Overall spinosad-treated subjects experienced fewer adverse events than permethrin-treated subjects. This difference was significant for application-site erythema: 3.1% in the spinosad group vs 6.8% in the permethrin group, P=.007, NNH=27. No serious AEs were reported in the spinosad group, compared to 3 in the permethrin group, only 1 of which was related to the permethrin. 

	8. Study addresses an appropriate and clearly focused question - select one
	Well covered

	9. Random allocation to comparison groups
	Well covered

	10. Concealed allocation to comparison groups
	Well covered

	11. Subjects and investigators kept “blind” to comparison group allocation
	Adequately addressed 

Comments: It seems subjects were not kept blind. This would have been difficult with their protocol because the permethrin subjects had to comb their hair and the spinosad subjects did not. Because outcomes did not appear to depend on subject reporting, it is not much of a concern. Evaluators and investigators were blinded.

	12. Comparison groups are similar at the start of the trial
	Well covered 

	13. Were there any differences between the groups/arms of the study other than the intervention under investigation? If yes, please indicate whether the differences are a potential source of bias.
	Adequately addressed 

	14. Were all relevant outcomes measured in a standardized, valid, and reliable way?
	Well covered

	15. Are patient-oriented outcomes included? If yes, what are they?
	The outcome measure was "lice-free." This does not assess symptoms so is not entirely patient-oriented, but I think it is the most appropriate main outcome. It would have been nice to see a symptom-based outcome as well.

	16. What percent dropped out, and were lost to follow up? Could this bias the results? How?
	A higher number dropped out in the permethrin group, possibly because of what was required to comply with the protocol (namely, combing) and perhaps because it was less effective. The authors did not show this (nor give us the numbers needed to calculate it), but given the large effect size, I believe that if all dropouts were qualified as treatment failures, the effect would still significantly favor spinosad. 

	17. Was there an intention-to-treat analysis? If not, could this bias the results? How?
	Yes, according to the authors the primary analysis was conducted as intention-to-treat based on "primary participants," while "supporting analyses" were conducted per-protocol. The authors did not show us raw numbers for this analysis, but rather stated percentages in the abstract and provided a figure with percentages. 
[The DynaMed editorial team describes the study as "without intention-to-treat analysis." I don't know if they have information to contradict what the authors say about the primary analysis or if they're just referring to the secondary analysis.] 

	18. If a multi-site study, are results comparable for all sites?
	They stated that differences between the 2 groups were compared controlling for site, so this should not be an issue.

	19. Is the funding for the trial a potential source of bias? If yes, what measures were taken to insure scientific integrity?
	Yes, it appears the study was funded by the manufacturer of the spinosad. 

	20. To which patients might the findings apply? Include patients in the study and other patients to whom the findings may be generalized.
	Any patient with head lice

	21. In what care settings might the findings apply, or not apply?
	Any

	22. To which clinicians or policy makers might the findings be relevant?
	Any

	SECTION 3: REVIEW OF SECONDARY LITERATURE

	1. DynaMed excerpts
	 

	2. DynaMed citation/access date
	Head lice: treatment. In: DynaMed [database online]. Available at: www.DynamicMedical.com. Last updated October 6, 2009. Accessed October 15, 2009.

	3. Bottom line recommendation or summary of evidence from DynaMed

(1-2 sentences)
	Permethrin and other topical pediculicides are recommended as primary treatment, but resistance is emerging so clinicians should be aware of resistance patterns. 
[DynaMed authors acknowledge this new study showing spinosad to be superior to permethrin but do not currently recommend it; their enthusiasm appears tampered by the manufacturer funding and their perception that the study lacks intention-to-treat analysis.] 

	4. UpToDate excerpts
	 

	5. UpToDate citation/access date
	Goldstein AO, Goldstein BG. Pediculosis. In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2009. Available at: http://www.uptodate.com. Last updated June 17, 2009. Accessed October 14, 2009.

	6. Bottom line recommendation or summary of evidence from UpToDate

(1-2 sentences)
	Permethrin is first line treatment but resistance is emerging. [UpToDate makes no mention of spinosad.]

	7. PEPID PCP excerpts
	Acute Treatment

1.
Pediculicides

· Permethrin 1% (TOC): may repeat in 7-10 days
· 5% may be more effective in some cases

· Poor action vs nits

· Gamma benzene hexachloride: use in treatment failures, permethrin intolerant

· Ivermectin may be effective in head lice

2.
Nit removal: pediculicides poorly effective

· Repeat pediculicides in 7-10 days to treat hatched nits

· Brush w/nit comb ± formic acid, vinegar to detach

3.
Body lice: remove clothing

4.
Antibiotics for secondary infection

5.
Wet combing for children ≤2 years old 

	8. PEPID citation/access data
	Lice (pediculosis). Available at: http://www.pepidonline.com. Accessed October 15, 2009.

	9. PEPID content updating 
	1. Do you recommend that PEPID get updated on this topic?

No, this topic is current, accurate and up to date.

	SECTION 4: CONCLUSIONS

	1. Validity: How well does the study minimize sources of internal bias and maximize internal validity? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)
	3 

	2. If 4.1 was coded as 4, 5, 6, or 7, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?
	The studies appear to be well conducted, but the reporting lacks detailed numbers for the primary outcome, and at times the authors used vague language such as "results were similar when data from all participants (primary and nonprimary) receiving 1 treatment or 2 treatments were analyzed." This raises some concern. But from what the authors give us, the findings appear valid.

	3. Relevance: Are the results of this study generalizable to and relevant to the health care needs of patients cared for by “full scope” family physicians? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)
	1 

	4. If 4.3 was coded as 4, 5, 6, or 7, lease provide an explanation.
	 

	5. Practice-changing potential: If the findings of the study are both valid and relevant, does the practice that would be based on these findings represent a change from current practice? Give one number on a scale of 1 to 7 (1=definitely a change from current practice; 4=uncertain; 7=definitely not a change from current practice)
	1 

	6. If 4.5 was coded as 1, 2, 3, or 4, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population and the expected benefit.
	 

	7. Applicability to a Family Medical Care Setting:

Is the change in practice recommendation something that could be done in a medical care setting by a family physician (office, hospital, nursing home, etc), such as a prescribing a medication, vitamin or herbal remedy; performing or ordering a diagnostic test; performing or referring for a procedure; advising, educating or counseling a patient; or creating a system for implementing an intervention? Give one number on a scale of 1 to 7 (1=definitely could be done in a medical care setting; 4=uncertain; 7=definitely could not be done in a medical care setting)
	1 

	8. If you coded 4.7 as a 4, 5, 6 or 7, please explain. 
	 

	9. Immediacy of Implementation: Are there major barriers to immediate implementation? Would the cost or the potential for reimbursement prohibit implementation in most family medicine practices? Are there regulatory issues that prohibit implementation? Is the service, device, drug or other essentials available on the market? Give one number on a scale of 1 to 7 (1=definitely could be immediately applied; 4=uncertain; 7=definitely could not be immediately applied)
	5 

	10. If you coded 4.9 as 4, 5, 6, or 7, please explain why.
	The drug is not yet FDA approved.

	11. Clinical meaningful outcomes or patient-oriented outcomes: Are the outcomes measured in the study clinically meaningful or patient oriented? Give one number on a scale of 1 to 7 (1=definitely clinically meaningful or patient oriented; 4=uncertain; 7=definitely not clinically meaningful or patient oriented)
	2 

	12. If you coded 4.11 as a 4, 5, 6, or 7 please explain why.
	 

	13. In your opinion, is this a Pending PURL? Give one number on a scale of 1 to 7 (1=definitely a Pending PURL; 4=uncertain; 7=definitely not a Pending PURL)

Criteria for a Pending PURL:

· Valid: Strong internal scientific validity; the findings appears to be true.

· Relevant: Relevant to the practice of family medicine

· Practice changing: There is a specific identifiable new practice recommendation that is applicable to what family physicians do in medical care settings and seems different than current practice.

· Applicability in medical setting:

· Immediacy of implementation 
	3 

	14. Comments on your response in 4.13
	I have some concerns about how the authors reported their findings. A flow chart or tables with all the numbers from which they calculated their primary findings would have increased my confidence significantly (they provided only percentages in the abstract and graphic figures in the manuscript, but nowhere did they give the actual numbers for their primary outcome). 
That said, this appears to be a robust and consistent benefit. I appreciate that they used as their control the currently recommended treatment (permethrin) rather than placebo, allowing clinicians to say not just that the new treatment works but that it is better than current practice. 

	SECTION 5: EDITORIAL DECISIONS

	1. FPIN PURLs editorial decision (select one)
	Pending PURL—Forward to JFP Editor

	2.  Follow-up issues for Pending PURL Reviewer
	Pending FDA approval

	3. FPIN PURLS Editor making decision 
	

	4. Date of decision
	November 11, 2009 

	5. Brief summary of decision
	Lice are becoming increasingly resistant to current treatments. This is a new, well-tolerated, effective treatment. We felt that the cost that comes with a new medication would be worth the benefit of increased lice killing and faster cure. This medication is pending FDA approval in the United States. 


