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Ivermectin, a member of the avermectin class, is derived from fermentation of a soil-dwelling 
actinomycete, Streptomyces avermitilis.  In invertebrates such as Pediculus humanus capitis, 
ivermectin binds to glutamate-gated chloride channels in nerve and muscle cells causing cell 
hyperpolarization with resultant paralysis and death.  Ivermectin also interacts with the ligand-
gated chloride channel γ-aminobutyric acid (GABA).  In humans, GABA and glutamate nerve 
synapses are located in the central nervous system, but the mature blood-brain barrier is 
relatively impermeable to ivermectin.   
 

3. CMC/Device  
The drug substance, ivermectin, is a mixture of two avermectin components:  B1a and B1b.  The 
molecular formulas (and weights) of the components are C48H74O14 (875.1) and C47H72O14 
(861.1), respectively.  Physically, ivermectin is a white to yellowish-white powder that is 
soluble in methanol or acetone but not in water.   
 
The drug product, SKLICE (ivermectin) lotion, is off-white to tan in color and contains 0.5% 
(5 mg/gm) of ivermectin.  The composition is described in the following table: 
 

Ingredient Function % w/w 
Ivermectin  Drug Substance  0.5 
Purified Water  
Olive Oil  
Crodalan AWS*  

Oleyl alcohol  
Lanolin alcohol  
Cyclomethicone  
Shea butter  
Sorbitan tristearate  
Methylparaben  
Propylparaben  
Citric Acid  
Sodium Citrate  

Three of the excipients are novel:  sorbitan tristearate, shea butter, and  
 Crodalan AWS); the remainder are listed in the FDA Inactive Ingredients 

database.  Dr. Jianyong Wang, the pharmacology toxicology reviewer, provided the following 
information about the three novel excipieints: 

• Sorbitan tristearate is recognized as an indirect food additive, and is used in cosmetic 
products at concentrations up to 10%. 

• Shea butter is a component of Atopiclair cream, a device cleared for the treatment of 
atopic dermatitis.  Shea nut oil (from which shea butter is derived) is generally 
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7. Clinical/Statistical- Efficacy 
The applicant submitted data from two pivotal trials (Study TOP011 and Study TOP012) to 
establish the effectiveness of their product applied for 10 minutes in the treatment of head lice 
infestation.  These two studies, identical in design, were randomized, double-blind, placebo-
controlled, and parallel-group with two arms.  Households were enrolled if one or more 
member 6 months of age or older was infested with at least 3 live lice; the youngest infested 
household member with at least 3 live lice was the index subject (primary efficacy cohort) and 
other infested household members (with at least 1 live louse) were enrolled in the secondary 
cohort.  All subjects in a household received the same treatment.  Subjects (or their caregivers) 
applied the clinical trial material to dry hair and scalp for 10 minutes followed by rinsing on 
day 1.  Subjects were assessed for the presence of live lice on days 2, 8, and 15, and those on 
whom live lice were identified were provided rescue treatment with an approved OTC 
pediculocide and considered treatment failures.  Treatment success was defined as the absence 
of live lice.  The primary efficacy endpoint was the proportion of index subjects in each 
treatment group who remain treatment successes (without live lice) on day 15.   
 
The applicant was granted a Special Protocol Assessment, and an Agreement letter was issued 
on 23 December 2009.  Agreements included: 

• The general study design 
• Definition of the index subject as the youngest family member with 3 live lice 
• Dose regimen of a single 10-minute treatment with 0.5% ivermectin cream 
• Primary efficacy measure of the absence of live lice in index subjects on day 15 
• Primary efficacy endpoint of the proportion within each treatment group of index 

subjects who are lice-free on day 15 
• Primary timepoint of day 15, fourteen days after the last treatment 

 
The results of the primary efficacy endpoint are presented in the following table: 

Vehicle  SKLICE Study 
% (n/N) % (n/N) 

Difference (95% CI) P-value 

TOP011 16.2% (12/74) 76.1% (54/71) 59.8% (45.5%, 74.2%) <.001 
TOP012 18.9% (14/74) 71.4% (50/70) 52.5% (373%, 67.7%) <.001 
Source: adapted from Statistical Review and Evaluation NDA 202736; Xin Fang, PhD, 
archived 11.23.2011, p 12. 
 
In Study TOP011 and Study TOP012, SKLICE lotion was superior to vehicle in the proportion 
of subjects that continued to be lice-free on day 15.    
 
The reader is referred to the biostatistical and clinical reviews by Xin Fang, PhD, and Jane 
Liedtka, MD, respectively for detailed review of the pivotal trials and additional analyses, 
including post hoc explorations of the data and sensitivity analyses. 
 
I concur with Drs. Fang and Liedtka that the clinical trial data support a determination of 
efficacy. 
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8. Safety 
Six hundred and seventy-two subjects with lice infestation were exposed to ivermectin lotion 
during the development program.  Three hundred and seventy-nine of these subjects were 
exposed to SKLICE lotion in the pivotal trials.  Of these subjects, 47 were 6 months to 4 years 
of age, 179 were 4 years to 12 years of age, and 56 were 12 years to 16 years of age, and 97 
were 16 years of age or older.  
 
There were no deaths reported in the development program.  Three serious adverse events 
(SAEs), which resulted in hospitalization, were reported for a single subject in study TOP008:  
acute gastroenteritis, dehydration, and diaper dermatitis.  The SAEs occurred one week after 
exposure to study drug, resulting in hospitalization 4 days later (11 days after study drug 
exposure) and resolved without sequelae.  The investigator and the clinical reviewer did not 
consider these SAEs to be related to treatment.   
 
Adverse events were reported more frequently for subjects receiving active than vehicle:  8% 
versus 6% in the pooled safety population.  No adverse events occurred at a frequency of 
greater than 1%.  The most common adverse events occurring at a frequency of <1% in 
subjects treated with active include conjunctivitis, ocular hyperemia, eye irritation, dandruff, 
dry skin, and skin burning sensation.  Active assessment for ocular and skin irritation did not 
reveal a safety signal.   
 
Laboratory assessment for white blood cell count was performed in 30 subjects aged 6months 
to four years in an open-label PK study (TOP008).  No significant trend was identified.   
 
A special safety concern is the risk of ingestion-type medication errors.  The drug product is 
packaged in a 4 ounce tube that contains approximately 585mg of ivermectin.  Although 
intended as a single-use product, patients or caregivers may retain the unused portion to retreat 
if failure or reinfestation occurs, or because they are familiar with a two-application dose 
regimen from the use of other pediculocides.  The container does not have a child-resistant 
cap.  Professional and patient labeling contain instructions to discard unused portions.  The 
risk of accidental ingestion would be reduced with the implementation of a child-resistant cap.  
The applicant committed to evaluate options for a child-resistant container closure and provide 
a timeline for implementation of the proposed modification to their packaging by August 
2012.   
 
The reader is referred to the clinical review by Dr. Jane Liedtka for a full discussion of the 
safety database. 
 
 

9. Advisory Committee Meeting  
Not applicable, as no Advisory Committee meeting was held for this application because it did 
not raise controversial issues that would benefit from outside discussion. 
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10. Pediatrics 
The applicant conducted their pivotal trials and the systemic exposure study in subjects 6 
months of age and older, the relevant population for head lice infestation and the population 
for whom the applicant seeks labeling. 
 
The applicant requested a pediatric waiver for children less than six months of age based on 
the rationale that studies are not feasible and would be unsafe.  Consultation was obtained 
from the Pediatric and Maternal Health Staff, who concurred with a partial waiver below six 
months of age and recommended that this be based on the criterion that evidence strongly 
suggests that the drug would be unsafe in children of that age due to the risk for neurotoxicity 
as a result of potential immaturity in expression of p-glycoprotein and an increase in the 
permeability of the blood-brain barrier.  Because the waiver is based on a safety concern, this 
concern is incorporated into labeling.  In addition, there is an increased risk of systemic 
absorption in children less than six months of age because of the high ratio of skin surface are 
to body mass and the potential for an immature skin barrier, and this is also conveyed in 
labeling. 
 
The pediatric safety database included 282 subjects with head lice infestation who were 
exposured to SKLICE lotion:  47 subjects aged 6 months to 4 years, 179 aged 4 years to 12 
years, and 56 aged 12 years to 16 years.  Thirty of these subjects aged 6 months to 4 years of 
age underwent laboratory assessment, which did not identify a safety signal.  In light of the 
low systemic exposure relative to oral ivermectin and the extensive postmarketing safety 
experience with the oral formulation, the Pediatric and Maternal Health Staff found the safety 
database adequate to make a safety determination, including in subjects 6 months to 2 years of 
age.   
 
The reader is referred to the consultative review of Dr. Elizabeth Durmowicz for a full 
discussion of pediatric issues.   
 

11. Other Relevant Regulatory Issues  
 
DSI audits were conducted but did not find deficiencies that would preclude reliance upon the 
data that was submitted. 
 
 

12. Labeling  
Dr. Manizheh Siahpoushan of Division of Medication Error Prevention and Analysis found the 
proposed proprietary name, Sklice, to be acceptable.  
 
All components of labeling were reviewed.  Labeling negotiations with the applicant are 
ongoing at the time of close of this review. 
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Recommended postmarketing Risk Evaluation and Management Strategies:  Prescription 
status, routine pharmacovigilance, and professional and patient labeling are adequate risk 
management measures for the product.  A Risk Evaluation and Mitigation Strategy (REMS) is 
not recommended. 
 
Recommended postmarketing requirements (PMR) and commitments (PMC): 
 
No PMRs are recommended. 
 
The applicant has agreed to a PMC to evaluate child-resistant container closures and provide a 
timeline for implementation of the proposed modification of the current packaging by August 
2012.   
 
Recommended comments to applicant:  none 
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