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Spinosad 0.9% is being developed for the control of human head lice   An original 
NDA for this product was submitted in Jan. 2009 and a complete response letter was issued 
on Nov. 18th, 2009.  Two issues presented in the letter dealt with the pharmacokinetics of 
benzyl alcohol (item 1 b)  and dermal absorption in pediatric patients (item 2).   
 
FDA CR LETTER ITEM 1 
 
Item 1  FDA agrees that spinosad, containing spinosyns A and D in a ratio of approximately 

5:1, is a single active ingredient. However, we have recently approved a product 
containing benzyl alcohol (present at 5%) as an active ingredient for the treatment of 
head lice. This would indicate that your product contains two active ingredients: 
spinosad and benzyl alcohol  

 
A. Provide information to support approval of your product according to the 
regulations for fixed-combination prescription drugs at 21 CFR 300.50. 
 
B. Provide pharmacokinetic data for benzyl alcohol in lice-infested subjects. 
 
C. Submit complete CMC information on the drug substance, benzyl alcohol. 
 
D. Submit complete nonclinical information to support the safety of benzyl alcohol 
per the ICH M3 (R2) guidance titled “Guidance on Non-Clinical Safety Studies for 
the Conduct of Human Clinical Trials for Pharmaceuticals”. 
 

Sponsor’s Response 
 
For items #1 A thru #1D in the Agency’s Complete Response Letter, we propose to rely 
on the existing clinical, pharmacokinetic, CMC, and nonclinical information to support 
the safety and efficacy of the ParaPRO product as a single active ingredient medication. 

 
 
 

(b) (4)

(b) (4)



FDA Discussion 
 
With regards to item 1b the sponsor has essentially elected to not respond, as in their opinion, 
there is no issue to respond to as they maintain benzyl alcohol is not an active ingredient, 
therefore, no need for additional or “any” pk data related to benzyl alcohol.  The issue of 
whether or not benzyl alcohol is or is not an active ingredient is deferred to the Medical 
Reviewer. 
 
FDA CR LETTER ITEM 2 
 
Item 2 Although your maximal usage pharmacokinetic trials detected no systemic 

exposure of spinosad from the use of TRADENAME (spinosad) 
Suspension, 0.9%, only 8 healthy subjects under the age of 4 years were 
evaluated. The youngest subjects with head lice are at greatest risk for 
systemic exposure due to their greater surface-to-volume ratio and the 
effects of the infestation itself on the scalp.  

 

Sponsor’s Response 
 
The sponsor cites a “precedent” from the approval of the Ulesfia (NDA 22-129) 
application where the product received a pediatric indication for subjects 6 mos and older 
with a seemingly lesser amount of information.   
 

“The recently approved head lice medication Ulesfia received a use claim 
for subjects 6 months and older and provided PK data for only 6 patients 
ranging in age from 6 to 36 months. ParaPRO exceeded that number by 
33%, providing PK data on 8 subjects in an even younger age range from 
6 to 23 months” 
 

The sponsor goes on to state that they  but that they 
are concerned with “a level playing field” for their product. 
 
FDA Discussion 
 
The FDA supports and strongly encourages a “level playing field” for sponsors.  
However, in doing so we must be cognizant that the primary difficulty in their  
comparision to the Ulesfia data is that in the Ulesifa NDA (as indicated in both the 
approved label and in the NDA reviews available on Drugs@FDA) the study was done in 
patients with lice infestation.  We draw attention to the first paragraph of FDA’s 
comment #2 where it is made quite clear that we are concerned not only with the small 
numbers but the lack of information in subjects with lice infestation.  This comment then 
goes on to discuss our concerns in this area “The youngest subjects with head lice are at 

(b) (4)

(b) (4)



greatest risk for systemic exposure due to their greater surface-to-volume ratio and the 
effects of the infestation itself on the scalp” 
 
In comparison, the six subjects below the age of 2 cited in the Ulesfia dataset did have 
concomitant lice infestation.   Thus, in fact, instead of “a level playing field” the sponsor 
is “mixing apples and oranges” or equating data in healthy subjects with those with lice 
infestation which does not represent “a level playing field” towards Ulesfia.  The sponsor 
did conduct a trial in children with lice infestation, but the cut-off in that study was 4yrs 
of age (see below).   
 

 
 

In fact, our acceptance of this data with regards to the proposed 4 yr cut-off is consistent 
with our acceptance of the limited data cited with Ulesfia in the younger age range.  The 
difference here is the fact that the Ulesfia data, again, was in patients and not healthy 
subjects. 
 
Conclusion 
 
CR Letter Item 1 
The issue of whether or not benzyl alcohol is or is not an active ingredient is deferred to the 
Medical Reviewer.  Should it be decided that it is an active ingredient, then the Division of 
Clinical Pharmacology will provide input as to the type of study needed to address item 1b of 
this comment. 
 
CR Letter Item 2 
The sponsors proposal  is unacceptable.  The issue cited in the CR 
letter was related to the lack of in vivo pk data in subjects with active lice infestation 
below the age of 4yrs.  The data cited by the sponsor vis a vis the Ulesfia approval 
overlooks the fact that the Ulesfia data was collected in subjects with an active 
infestation.  This point is clearly indicated in the current Ulesfia package insert.  The 
Division of Clinical Pharmacology has maintained that for topically applied products, 
bioavailability testing must be accomplished in subjects with the disease of interest as 
normal skin is a poor surrogate for diseased skin and is not accepted as such by the 
Division and Office of Clinical Pharmacology. 
 

(b) (4)
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CLINICAL PHARMACOLOGY OVERVIEW 
The Clinical Program for the development of SPINOSAID included three Phase 1 studies that 
evaluated pharmacokinetics (PK).  Of these studies only SPN-106-06 used  
1.0%, the other two studies, including the only study in subjects with head lice, used the 2% 
product, the studies are briefly summarized below. 
 
Healthy Subjects 
Study SPN-101-04 was a Phase 1, open-label, single-center study conducted over a period of 
seven days to determine the PK profile of spinosad 2.0% after a single treatment application. 
Twenty-three (23) healthy volunteers, 21 – 60 years of age, were enrolled into the study and 
applied spinosad 2.0% to their scalps for 10 minutes.  
 
Study SPN-106-06 was a Phase 1, open-label, single-center study conducted over a period of 
two days to determine the PK profile of a single treatment of spinosad 1.0% (NatrOVA). Eight (8) 
healthy pediatric subjects, 6 – 23 months of age, were enrolled. The study consisted of two visits; 
subjects remained in the clinic during the second visit, which included a 4-hour, post-application 
blood draw. In this study, all subjects were treated with a single topical (scalp) application of 
spinosad 1.0% for 10 minutes, after which the treatment was washed off, and subjects underwent 
PK evaluations.  
 
Subjects with Head Lice 
Study SPN-103-05 was a Phase 1, open-label, single-center study conducted over a period of 
seven days to determine the PK profile of spinosad 2.0% in pediatric subjects with P. capitis. 
Fourteen (14) subjects, 4 – 15 years of age, with head lice were enrolled into the study. All 
subjects applied a single topical (scalp) treatment of spinosad 2.0% for 10 minutes, after which 
the test article was washed off, and subjects underwent PK evaluations.  
 
The PK evaluation for the studies included assessments of spinosyn A and spinosyn D plasma 
concentration levels over time and a derivation of parameters that included AUC0-t, Cmax, and 
Tmax.  
 
Results 
Overall, in each study, all collected samples were below the limits of quantification (BLQ) (< 3 
ng/mL) and thus, no analyses of spinosad and/or spinosad metabolite concentrations could be 
made.  From this the sponsor has concluded that a 10-minute topical applications of spinosad 
1.0% (NatrOVA) and spinosad 2.0% did not result in any systemic absorption by healthy adult 
subjects (SPN-101-04 spinosad 2.0% ), healthy pediatric subjects (SPN-106-06 spinosad 1.0%), 
or pediatric subjects with head lice (SPN-103-05 spinosad 2.0%).  
 
RECOMMENDATION-Fileable 
 
Ideally it would have been nice had they used the spinosad 1.0% product all throughout the 
program, but with the finding of no absorption with the spinosad 2.0% product under conditions of 
use, I have no objections and the application appears to be fileable from a Clin Pharm 
perspective. 
 
Target Review Completion Date-June 15th 
 
74 Day Letter Comments-None 

(b) (4)
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1. EXECUTIVE SUMMARY 
 
TRADENAME (spinosad 0.9%) is being developed for the control of human head lice  

 Spinosad belongs to a class of insecticides derived from the fermentation process of a 
naturally occurring soil actinobacterium, Saccharopolyspora spinosa and has been used 
successfully as an insecticide against a large number of crop and garden pests, reportedly 
with minimal effects on beneficial insects.  More recently, research has focused on the use of 
spinosad in the treatment of chewing and sucking lice infestations on dairy and beef cattle, as 
well as on sheep.  According to the sponsor, spinosad demonstrates low toxicity effects in 
humans, other mammals, and birds and it is metabolized into simple, organic compounds.  
 

(b) 
(4)
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The clinical program for the development of TRADENAME included six Phase 1 studies 
(three pharmacokinetic/tolerability, one cumulative irritation/skin sensitization, one photo-
toxicity, and one photo-allergy), three Phase 2 studies (two dose-ranging and one pilot), and 
two Phase 3 studies (both pivotal, “actual use”, safety and efficacy). In toto, 6 studies support 
the safety and 5 studies support both the safety and efficacy of TRADENAME in the 
treatment of P. capitis.  
 
In each of the three Phase 1 studies, all samples collected were below the limits of 
quantification (< 3 ng/mL) and thus, no analyses of spinosad and/or spinosad metabolite 
concentrations could be made. 
 
1.1 Recommendations 
 
From a Clinical Pharmacology standpoint, the sponsor has met the requirements under 21 
CFR 320 and the application is generally acceptable.  That being said there is a lack of 
any pk data in lice infested subjects below the age of 4yrs.  Considering that lice 
infestation is accompanied by scalp inflammation and bleeding (associated with lice 
feeding), we recommend that if the application was to be approved on this cycle that the 
lower age limit be  4yrs. 
 
However, as the application will receive a C/R due to manufacturing “problems the 
Medical Officer has concluded in their review that additional clinical data is necessary 
for approval of this product .  Given this opportunity additional pk data 
in the younger age group can be obtained as part of the development program.    
 
1.2 PMC/PMR 
 

None 
 
1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics 

Finding 
 
The Clinical Program for the development of TRADENAME included three 
pharmacokinetic studies that used a 1.8% spinosad product, not the 0.9% product 
proposed for marketing.  In study SPN-101-04, conducted in normal healthy subjects, blood 
samples were drawn pre-application (Hour 0) and post-application at 0.5, 1, 2, 4, 6, 8, 10, 12, 
24, 48, 72, and 96 hours, and at Day 7. Study SPN-106-06, also conducted in normal healthy 
subjects, samples were drawn pre-application and at 1 and 4 hours post-application.  Only 
study SPN-103-05 of the pk studies was conducted in subjects with lice infestation.  In it 
samples were drawn pre-application (Hour 0) and post-application at 1, 2, 4, and 8 hours, and 
at Day 7. However, in that study, there are only 3 subjects below the age of 8 and no 
subjects below the age of 4yrs of age.  Overall, the results from all 3 studies were the same, 
no systemic blood levels were detected in vivo.  Given that the planned application time is 10 
minutes, little time would be available for systemic absorption to occur prior to rinsing the 
product out of the hair.  While the concentration used was not the to-be-marketed strength, as 
it was a higher concentration in the same vehicle, we can accept these findings as related and 
relevant. 

(b) (4)

(b) (4)
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2  QUESTION BASED REVIEW  
 
2.1 General Attributes  
2.1.1 What are the highlights of the chemistry and physical-chemical properties of the 
drug substance and the formulation of the drug product  
 
Drug Substance and Formulation 
Spinosad belongs to a class of insecticides derived from the fermentation process of a 
naturally occurring soil actinobacterium, Saccharopolyspora spinosa and has been used 
successfully as an insecticide against a large number of crop and garden pests.  As a product 
of fermentation it exists as two different forms spinosad A and spinosad D: 

 
Spinosyn A: 1H-as-Indaceno[3,2-d]oxacyclododecin-7,a5-dione, 2-[(6-deoxy-2,3,4-tri- 
O-methyl-alpha-L-mannopyranosyl)oxy]-13-[[2R,5S,6R)-5-(dimethylamino) tetrahydro- 
6-methyl-2H-pyran-2-yl]oxy]-9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16btetradecahydro- 
14-metyl-,(2R,3aS,5aR,5bS,9S,13S,14R,16aS,16bR)- 
 
Spinosyn D: 1H-as-Indaceno[3,2-d]oxacyclododecin-7,a5-dione, 2-[(6-deoxy-2,3,4-tri- 
O-methyl-alpha-L-mannopyranosyl)oxy]-13-[[2R,5S,6R)-5-(dimethylamino) tetrahydro- 
6-methyl-2H-pyran-2-yl]oxy]-9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14,16a,16btetradecahydro- 
4,14-dimetyl-,(2S,3aSR,5aS,5bS,9S,13S,14R,16aS,16bS)- 
 
In the May 17, 2007 FDA Fax communication to the sponsor, The Agency recognized the 
combination of spinosyn A + D as a single active ingredient “spinosad”. 
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“Agency agrees to recognize spinosad as a single active ingredient in the 
sponsor’s product (TRADENAME . Spinosad is a 
naturally derived fermentation product composed of a mixture of related 
compounds containing primarily spinosyn A and D at a ratio of 
approximately 5:1. If spinosad is the only active ingredient in the product, 
then the fixed combination drug regulations in 21 CFR 300.50 will not 
apply.” 

 
Spinosad is completely  for topical application on 
lice infested scalps.  Of interest is the fact that the proposed product contains  Benzyl 
Alcohol.  The FDA has recently recognized benzyl alcohol alone as an effective 
pediculicide in its own right. 
 

Test Formulas-0.5, 1.0, 2.0% 

 
 
According to information submitted in the chemistry portion of this application, isopropyl 
alcohol and benzyl alcohol were included in the formulation  of 
spinosad.  Given the timing of the different applications it is unlikely that this sponsor was 
aware of the pending application for the benzyl alcohol only product. 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
(b) (4)

(b) (4)



 5

As shown in the formulation table above, the products in the NDA program were formulated 
to contain 0.5%, 1.0% and 2.0% total spinosyns (see analytical summary in Appendix).  Due 
to a change in the way the Agency asked the sponsor to allow for other “related” spinosyns in 
the product their strengths were revised to result in a label claim  as 
spinosyn (A+D) respectively.  Ultimately the sponsor elected to pursue the 0.9% product for 
marketing.  This is of some relevance as the 1.8% product was used in the clinical 
pharmacology studies.  As it represents a higher concentration than what is proposed for 
marketing (and no blood levels were detected, in vivo) this is acceptable. 
 
In terms of its structural makeup, the formulation was intended to provide a level of cosmetic 
“elegance” similar to marketed hair crème rinses to facilitate easy use, allow an easier comb 
out by detangling the hair, and enhance compliance with the total treatment.  In a departure 
from most of the commonly used head lice products, TRADENAME will be marketed 

 
  This is based on the sponsor’s 

evaluation of their clinical program that the efficacy of TRADENAME in human clinical 
trials  
 
2.1.2 What are the proposed mechanisms of action and therapeutic indications? 
 
In published studies to determine the mode of action of the spinosyns as an insecticide it was 
found to directly excite the insect nervous system, initially causing involuntary tremors and 
muscle contractions by acting on the neurons in the CNS. The excitation of the insect nervous 
system is considered to be due to persistent activation of nicotinic acetylcholine receptors and 
gamma-butyric acid gated ion channels in the insect’s neurons.  Thus it works through a 
mechanism of action similar to that of nerve gas. 
 
In relation to P. capitis, spinosad has demonstrated efficacy against human louse eggs at all 
stages of development. Significantly, spinosad has been shown to be highly effective in 
killing permethrin-resistant head lice (a growing problem in the United States) and is equally 
effective against permethrin-sensitive body lice (Pediculosis corporis). These results suggest 
a lack of cross-resistance between the two treatments and indicate that susceptibility of 
human lice to spinosad is independent of permethrin resistance 
 
2.1.3   What are the proposed dosage and route of administration?  
 
The product is designed to be applied directly to dry hair for a period of 10 minutes.  The 
amount of applied varies in direct proportion to the length of the hair.  A sufficient amount 
should be applied to coat the entire hair shaft.  The labeling provides the following guidance 
as to amount: 
 

 Completely cover the scalp with TRADENAME first, and then apply to the hair 
working away from the scalp towards the ends of the hair. 

 
 People with short to medium length hair (above the shoulder) may not need the entire 

120 mL bottle to adequately cover the scalp and hair. 
 

(b) (4)

(b) (4)

(b) (4)
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 For people with thick, medium length hair and people with long hair, up to 120 mL 
may be required to adequately cover the scalp and hair. 

 
Following the 10 minute application time, the hair should be rinsed thoroughly with warm 
water. After rinsing, shampoo or other hair care products may be used.  Should re-treatment 
be necessary, the same directions are to be followed. 
 
 
2.2 General Clinical Pharmacology  
2.2.1 What are the design features of the clinical pharmacology and clinical studies 
used to support dosing or claims? 
 
The Clinical Program for the development of TRADENAME included six Phase 1 studies 
(three pharmacokinetic/tolerability, one cumulative irritation/skin sensitization, one photo-
toxicity, and one photo-allergy), three Phase 2 studies (two dose-ranging and one pilot), and 
two Phase 3 studies (both pivotal, “actual use”, safety and efficacy). In toto, 6 studies support 
the safety and 5 studies support both the safety and efficacy of TRADENAME in the 
treatment of P. capitis.  
 
The Phase 3 studies, SPN-301-07 and SPN-302-07 were designed identically and 
conducted simultaneously at different sites with different investigators and subjects. Both 
studies were multi-center, randomized, evaluator/investigator-blinded, parallel group, 
active-controlled trials designed to evaluate the safety and demonstrate the efficacy of 
TRADENAME relative to NIX under “actual use” conditions in subjects who were 
infested with P. capitis with the following key endnoints: 
 

Primary Endpoint 
Proportion of primary subjects in the enrolled households who were lice 
free (no live lice, adults or nymphs), as assessed by the trained evaluator, 
14 days after the last treatment (i.e., Day 14 for subjects who treated once 
and Day 21 for subjects who treated twice). 
 
Secondary endpoint 
Proportion within each treatment group of all enrolled subjects (primary 
plus non-primary) in the households requiring two treatments. 
 

A total of 1,038 subjects from 391 households were enrolled. Eligible subjects included 
males and females of any race/ethnicity within a household who were six months of age 
or older and presented with active cases of head lice. The mean age of all subjects 
(primary and non-primary ITT populations combined) ranged from 16 years (in SPN-
302-07) to 17 years (in SPN-301-07). The primary subject in a household was the 
youngest individual in the household who had 3 live lice on examination who otherwise 
met the inclusion/exclusion criteria.  Secondary subjects were defined as all other 
household members who met the inclusion/exclusion criteria (i.e., 1 live louse on 
examination). The majority of the subjects were female (82.5%) and Caucasian (59.6%), 
although substantial proportions also were Hispanic (36.5%). While African-American 
subjects were greatly under-represented in the studies, compared to their proportions in 
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the US population, race in general is not a susceptibility factor for head lice.  The results 
of the two phase 3 and three pk studies are summarized below: 
 
Pivotal Phase 3 Study #1: SPN-301-07  
As noted above, both of the phase 3 trials used identical trial designs and endpoints.  
Across the study, 203 households—including 558 subjects—were enrolled.  
 

Study 301 Success Rates 
 Enrolled Primary 

Subjects Only 
All Subjects 

 Households Subjects 1 Treatment 2 Treatments 
TRADENAME with 
nit combing 

23 59 19 (82.6%) 31 (88.6%) 22 (91.7%) 

TRADENAME 
without nit 
combing 

91 243 77(84.6%) 146 (94.2%) 49 (55.7%) 

NIX 89 256 40 (44.9%) 62 (68.1%) 55 (33.3%) 
 
As shown in the table above, of the enrolled primary subjects, 82.6%, 84.6% and 44.9% were 
considered successes in the TRADENAME with nit combing, TRADENAME without nit 
combing, and NIX treatment groups, respectively. The difference between the 
TRADENAME without nit combing and NIX treatment groups was statistically significant 
(p<0.001).   
 
The secondary efficacy endpoint was the proportion within each treatment group of all 
enrolled subjects (primary and non-primary combined) who required two applications of 
study medication. Overall, the majority of subjects in the TRADENAME treatment groups 
(59.3% with and 63.8% without nit combing) required only one application of treatment, 
while the majority of subjects in the NIX treatment group (64.5%) required two.  These 
results support the primary efficacy analysis. 
 
Pivotal Phase 3 Study #2: SPN-302-07  
Across the study, 188 households—including 480 subjects—were enrolled 
 

Study 302 Success Rates 
 Enrolled Primary 

Subjects Only 
All Subjects 

 Households Subjects 1 Treatment 2 Treatments 
TRADENAME with 
nit combing 

21 63 17 (81%) 44 (86.3) 8(66.7%) 

TRADENAME 
without nit 
combing 

83 203 72 (86%) 163 (93.1%) 18 (64.3%) 

NIX 84 214 36 (42.9%) 53 (62.4%) 35 (27.1%) 
 
As shown in the table above, of the enrolled primary subjects, 81.0%, 86.7% and 42.9% were 
considered successes in the TRADENAME with nit combing, TRADENAME without nit 
combing, and  NIX treatment groups, respectively. The difference between the 
TRADENAME without nit combing and NIX treatment groups was statistically significant 
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(p<0.001) with estimated success rates for TRADENAME and NIX to be 89.1% and 45.1%, 
respectively. 
 
The secondary efficacy endpoint was the proportion within each treatment group of all 
enrolled subjects (primary and non-primary combined) who required two applications of 
study medication. Overall, the majority of subjects in the TRADENAME treatment groups 
(81.0% with and 86.2% without nit combing) required only one application of treatment, 
while the majority of subjects in the NIX treatment group (60.3%) required two. These 
results support  the primary efficacy analysis. 
 
PK Study SPN-101-04  
Phase 1, open-label, single-center study conducted over a period of seven days to determine 
the PK profile of spinosad 1.8% after a single treatment application. Twenty-three (23) 
healthy volunteers, 21 – 60 years of age, were enrolled into the study and applied spinosad 
1.8% to their scalps for 10 minutes. The study consisted of screening and six study visits 
(Days 1 – 5 and 7). Blood was collected for analyses at time points that included: pre-
application; 0.5, 1, 2, 4, 6, 8, 10, 12, 24, 48, 72, and 96 hours post-application; and Day 7. 
The PK evaluations included assessments of spinosyn A and spinosyn D plasma 
concentration levels over time and a derivation of PK parameters that included AUC0-t, 
AUC0-∞, Cmax, Tmax, t1/2, and CL/F. 
 
PK Study SPN-103-05 (PEDIATRIC POPULATION w/Lice Infestation) 
Phase 1, open-label, single-center study conducted over a period of seven days to 
determine the PK profile of spinosad 1.8% in pediatric subjects with P. capitis. Fourteen 
(14) subjects, 4 – 15 years of age, with head lice were enrolled into the study. All subjects 
applied a single topical (scalp) treatment of spinosad 1.8% for 10 minutes, after which the 
test article was washed off, and subjects underwent PK evaluations. The study consisted 
of three visits; subjects remained in the clinic during the second visit, which included an 
8-hour post-application blood draw and evaluation. Blood was collected for analyses at 
time points that included: Pre-application; 1, 2, 4, and 8 hours post-application; and Day 
7. Subjects and/or their guardians were queried regarding AEs at all visits and at each 
assessment time point. The PK evaluation included an assessment of spinosyn A and 
spinosyn D plasma concentration levels over time and a derivation of PK parameters that 
included AUC0-t, Cmax, and Tmax.  
 
PK Study SPN-106-06 (PEDIATRIC POPULATION) 
Phase 1, open-label, single-center study conducted over a period of two days to determine 
the PK profile of a single treatment of spinosad 1.0% (TRADENAME). Eight (8) healthy 
pediatric subjects, 6 – 23 months of age, were enrolled. The study consisted of two visits; 
subjects remained in the clinic during the second visit, which included a 4-hour, post-
application blood draw. In this study, all subjects were treated with a single topical 
(scalp) application of spinosad 1.0% for 10 minutes, after which the treatment was 
washed off, and subjects underwent PK evaluations. Blood was collected for analyses at 
time points that included pre-application, as well as 1 and 4 hours post-application. The 
PK evaluation included assessments of spinosyn A and spinosyn D plasma concentration 
levels over time and a derivation of parameters that included AUC0-t, Cmax, and Tmax. 
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2.2.2 Are the active moieties in the plasma (or other biological fluid) appropriately 
identified and measured to assess pharmacokinetic parameters and exposure 
response relationships?  
 
Yes, however, given that the two active species (spinosad A and D) were not detectable 
in the plasma it is not possible either assess pharmacokinetic parameters and exposure 
response relationships for spinosad.   
 
2.2.3 What is the basis for selecting the response endpoints (i.e., clinical or 
surrogate endpoints) or biomarkers (collectively called pharmacodynamics (PD)) 
and how are they measured in clinical pharmacology and clinical studies?   
 
The primary efficacy endpoint was the proportion within each treatment group of primary 
subjects within the households who are lice free (without live lice) as assessed by a 
trained evaluator 14 days after the last treatment (i.e., Day 14 for subjects who treated 
once and Day 21 for subjects who treated twice). The secondary efficacy endpoint is the 
proportion within each treatment group of individual household members requiring two 
treatments.  These endpoints were agreed on with the FDA and are typical of lice 
treatment protocols. 
 
2.2.4 Exposure-Response 
 
N/A 
 
2.2.4.1 Does this drug prolong the QT or QTc interval?   
 
To address this need a consult was sent to the FDA QT-IRT with the following question: 
 

“Does cardiology agree that spinosad  (TRADENAME) does not need 
electrocardigraphic evaluation such as a thorough QT/QTc study? It 
should be noted that the lack of evidence of systemic exposure in humans 
does not prove that the product is not absorbed in humans. However, for 
spinosad  (TRADENAME), systemic exposure appears not to be 
detectable down to low levels, (< 3 ng/mL), the product is to be applied 
for a short period of time (10 minutes), and the treatment course is limited 
(one or two treatments per episode of head lice).” 

 
In a review by Christine Garnet, Ph.D. the QT-IRT responded: 
 

(b) 
(4)

(b) 
(4)
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“If you concur with the sponsor’s assertion that there is no systemic 
exposure to spinosad and its metabolites at the clinically relevant doses, a 
TQT study is not needed for this product. According to the ICH E14 
guideline, recommendations for a TQT study apply to new drugs having 
systemic bioavailability (see section I.B of ICH E14 guideline).” 
 

The DDDP has determined that the absorption is low and undetectable; this coupled with 
the short contact time was their basis for not requiring a TQT study.  We concur. 
 
2.2.5  Pharmacokinetic characteristics of the drug and its major metabolites  
2.2.5.1 What are the single dose (SD) and multiple dose (MD) PK parameters?  
 
The drug is intended for single use only with retreatment in cases of treatment failure.  
Given that plasma levels are undetectable given the current route and method of 
administration, this element is not applicable. 
 
2.2.5.2 How does the PK of the drug and its major active metabolites in healthy 
volunteers compare to that in patients?  
 
The dermal absorption of a topical product is dependent upon the interplay of drug 
substance, formulation, and disease state.  Given this, dermal absorption in normal 
volunteers is a poor predictor of absorption in diseased skin and it thus not relevant as 
one of the hallmarks of a lice infestation is itching and inflammation of the scalp that can 
lead to bleeding.  
 
2.2.5.3 What are the characteristics of drug absorption?  
 
While systemic availability in vivo cannot be determined, the sponsor did provide the 
following study report which considers in vitro drug penetration of stratum corneum. 
  
Study 3787 This study was conducted in human cadaver skin with the formulated product 
used in clinical testing in humans, to determine if the formulation altered the penetration 
of the spinosyns through cadaver skin. The concentrations of spinosad in the formulation 
were 0.5%, 1.0%, and 1.8% w/v. After exposure to the skin for 24 hours, the mean total 
absorption as a percentage of the applied dose in all skin layers and receptor fluid was 
15.8%. Of this, 6.6% was in the upper corneal layer, 2.9% in the lower stratum corneum, 
6.2% in the epidermal/dermal skin, and 0.02% in the receptor fluid, the latter representing 
the absorbed compound. In other studies where the same formulation was washed off 
after 1 hour exposure to the skin, the mean total absorption as a percentage of the applied 
dose in all skin layers and receptor fluid was 1.4%. Of this, 0.6% was in the upper 
corneal layer, 0.3% in the lower stratum corneum, 0.5% in the epidermal/dermal skin, 
and 0.03% in the receptor fluid.  
 



 11

 
 
The unstated but implied conclusion is that if dermal permeation following 24hrs of 
contact was <<1.0% in the receptor fluid, then absorption in vivo following a 10min. 
exposure should not be of any concern.  While this is speculative, it is to some degree re-
assuring, in combination with the in vivo pk data we do have in hand. 
 
2.3 Intrinsic Factors 
2.3.1 What intrinsic factors (age, gender, race, weight, height, disease, genetic 
polymorphism, pregnancy, and organ dysfunction) influence exposure (PK usually) 
and/or response, and what is the impact of any differences in exposure on efficacy or 
safety responses?  
 
Clinical Studies (Efficacy and Safety) 
As has been noted previously, in the study summary, Eligible subjects included males 
and females of any race/ethnicity within a household who were six months of age or 
older and presented with active cases of head lice. A total of 1,038 subjects from 391 
households were enrolled. The mean age of all subjects (primary and non-primary ITT 
populations combined) ranged from 16 years (in SPN-302-07) to 17 years (in SPN-301-
07). The majority of the subjects were female (82.5%) and Caucasian (59.6%), although 
substantial proportions also were Hispanic (36.5%). While African-American subjects 
were greatly under-represented in the studies, compared to their proportions in the US 
population, race in general is not a susceptibility factor for head lice.   
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Study 301 Demographics 

 
 

Study 302 Demographics 

 
 
 

No differences in the response rate were identified relative to the demographic 
characteristics of the subjects. 
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Clin Pharm Studies (Studies 101, 103, and 106) 
 
The only intrinsic factor that we have to consider in this population, related to exposure, 
is the age distribution of the subjects and the number of subjects in the clin pharm studies 
that had actual lice infestation.  This latter point is important as a hallmark of active lice 
infestation is inflammation of the scalp related the feeding of the lice on blood.  A 
summary of the clin pharm studies demographic information is presented below: 

 
Age    Study101    Study103    Study106 

N                     45          23          14           8 
Mean              20.789      34.348      9.7143      1.1875 
SD                16.685      11.907      2.8937      0.5175 
Variance          278.39      141.78      8.3736      0.2678 
SE Mean           2.4873      2.4828      0.7734      0.1829 
C.V.              80.259      34.667      29.788      43.576 
Minimum           0.5000      21.000      4.0000      0.5000 
Median            21.000      32.000      10.000      1.1250 
Maximum           60.000      60.000      15.000      1.9200 

 

The heading of “Age” here represents the pooled data across all of the studies.  In 
addition pooled and individual study histograms are presented below as a visual 
representation of this data.  The marker for Study 106 is different as that data is expressed 
here in MONTHS, rather than years.  In the table above, for easier comparison across the 
studies, the ages have been converted to fractional years. 
 

  

  
 
This data clearly shows a problem with the proposed indication calling for usage down to 
6mos of age.  The only data available in lice infested children comes from study 103, in 
that study there are only 3 subjects below the age of 8 and no subjects below the age of 4.  
In Study 106 where infants were studied from 6-2yrs of age, only 3 subjects were below 
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the age of 1 yrs and there were only 8 subjects who completed all phases of the trial (it 
was originally designed, per protocol, to include “approximately 14 subjects”).  Thus we 
have no data in lice infested children below the age of 4, and only limited data below the 
age of 8.  The absorption data in the youngest studied age group, although using a higher 
concentration (1.8%), is also limited by the extremely small number of subjects at this 
vulnerable age group.  While not convinced there is excessive absorption that will occur, 
it is this reviewer’s opinion that the sponsor has not proven this either.   
 
A consult was requested from the Office of Clinical Pharmacology Pediatric Staff 
through Dr. Gilbert Burckart of the OCP/Immediate Office, their consult is attached.  
Their conclusions, as presented in their review are: 
 

-Extending the indication of Spinosad for the treatment of head lice t  
 

-Adding a Post Marketing Requirement (PMR) for the following: 
o Exposure (PK) data in patients < 2years of age with Pediculosis 
o Immature non-clinical toxicology study looking at repeated exposure to assess safety in 

patients < 2 years of age 
o Additional safety studies in patients 6 months to 2 years with repeated exposure 

-Benzyl alcohol is an ingredient of this formulation.  The Division should consider 
including neonatal gasping syndrome under Warnings and Precautions although this 
product is not indicated for use in neonates.   

 
Since this consult was requsted it has been learned that the application will receive a C/R 
due to manufacturing “problems”.  Based on this the Medical Officer has concluded in 
their review that additional clinical data is necessary for approval of this product  

  To that extent the Agency is going to recommend a new clinical trial (in 
which additional pk data can be obtained) in the younger age group.   The pharmtox 
comment will be forwarded to the pharmtox reviewer for consideration.   
 
2.4 Extrinsic Factors 
2.4.1 What extrinsic factors (drugs, herbal products, diet, smoking, and alcohol use) 
influence dose-exposure and/or -response and what is the impact of any differences in 
exposure on response?  
 
These elements were not addressed, nor would they be expected to impact the bioavailability 
of a pediculocide product for topical application. 
 
2.4.2 Drug-drug interactions  
 
Drug-drug interactions were not and are normally not evaluated for topically applied 
products. 
 
2.5 General Biopharmaceutics 
2.5.1 Based on the biopharmaceutics classification system (BCS) principles, in 
what class is this drug and formulation?  What solubility, permeability, and 
dissolution data support this classification?   
 
Not Applicable 

(b) (4)

(b) (4)
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2.5.2 What is the relative bioavailability of the proposed to-be-marketed 

formulation to the pivotal clinical trial?   
 
As previously mentioned, the products in the NDA program were manufactured to 
contain 0.5%, 1.0% and 2.0% as total spinosyns.  The lots would have a label claim of 

 as spinosyn (A+D) respectively.  Ultimately the sponsor elected 
to pursue the 0.9% product for marketing.  This is of some relevance as the 1.8% product 
was used in the clinical pharmacology studies.  As it represents a higher concentration 
than what is proposed for marketing (and no blood levels were detected, in vivo) this is 
acceptable. 
 
The  formulation  used in pivotal 
Phase 3 trials.  In the study report they are referred to as 1.0% formulations of spinosad.  
This value was revised to 0.9% after consultation with the FDA as to the way in which 
related species were referred to.   
 
2.5.2.1 What data support or do not support a waiver of in vivo BE data?   
 
A waiver of in vivo BE data is not necessary, as the  formulation 

 used in pivotal Phase 3 trials.   
 
2.5.3 What is the effect of food on the bioavailability (BA) of the drug from the 
dosage form?  What dosing recommendation should be made, if any, regarding 
administration of the product in relation to meals or meal types?   
 
Not Applicable 
 
2.6 Analytical Section  
2.6.1 How are the active moieties identified and measured in the plasma in the 
clinical pharmacology and biopharmaceutics studies?   
 
All of the pk studies (Study 101-04/ Study 106-06/ Study 103-05) used a LC/MS/MS 
system  
 
2.6.2 Which metabolites have been selected for analysis and why?   
 
The selection of spinosad A and D was done based on early decisions as to the 
predominate species present in the spinosad fraction.  Other forms of spinosad do exist 
and are treated as “related” species.  No metabolites were identified and a metabolic 
scheme in man does not exist. 
 
2.6.3 For all moieties measured, is free, bound, or total measured?  What is the 
basis for that decision, if any, and is it appropriate?   
 
N/A 

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)
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2.6.4 What bioanalytical methods are used to assess concentrations?   

In general terms Spinosad A and Spinosad D are extracted  
 
  
 
 

2.6.4.1  What is the range of the standard curve?  How does it relate to the 
requirements for clinical studies?   

 
The linear range of the method was 3 to 1000 ng/mL for both spinosad A and D.  Given 
the results, the working range was more than adequate. 
 
2.6.4.2 What are the lower and upper limits of quantification (LLOQ/ULOQ)?   
 
For both spinosyn A and D, the LOQ was the LOD (as reported), the %CV for both 
forms at 3ng/ml was less than 7% and at the low standard (9ng/mL) it was 5%.  Based on 
this we have high confidence that the results are accurate, it also suggests that the assay 
could have been pushed lower, as the low %CV at the 3ng/mL level indicates to this 
reviewer that the assay had potentially “more to give”. 
 
2.6.4.3 What are the accuracy, precision, and selectivity at these limits?   
 
For all three studies, the daily standard curve was constructed using 3, 5, 10, 25, 100, 
250, 500, 825 and 1000ng/ml and with-in run QC standards at 9, 500, and 800ng/mL for 
both A and D forms. 
 
For Studies Study 101-04/ Study 106-06 the analytical procedure appears to have been 
performed in an adequate manner with acceptable accuracy, precision, and selectivity.  
Problems were, however, encountered with Study 103-05 as for both spinosyn A and D, 
there were problems in the QC valiadation resulting in failing the for spinosyn A assay 
for 2 of the 3 runs.  

 
 

(b) (4)

(b) (4)
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While a standard curve was constructed at the beginning and the end of the study, there is 
too little data to evaluate to truly characterize this assay one way or the other.  On the one 
hand, it is good that they were paying attention to the assay and did not blindly report the 
data without interpretation; on the other hand it does suggest that either lax procedures or 
lack of skill was present in the performance of the assay itself or the preparation of the 
calibration standard for run 002. 
 
2.7 Labeling 
 
The sponsor has proposed the following labeling specific to clinical pharmacology-
pharmacokinetics. The text has been revised to both highlight the one study that was done 
in subjects with lice infestation and to indicate the proper analytical technique used.  
There is some concern mentioning the 1.8% product strength as that will not be available 
in the market, but it does, through the lack of systemic exposure, highlight the low 
systemic availability of the product.  Green text indicates additions. 
 
 

 
 
 
While the NDA does contain the results of an in vitro absorption study, as in vitro tests 
do not replicate the clinical situation (normal skin, non-viable, non-infested) inclusion of 
these results is not warranted here. 

(b) (4)
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ANALYTICAL METHODS OVERVEIW 

 
 

(b) (4)
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Office of Clinical Pharmacology 
September 29th,  2009 

Requester:   Dennis Batshaw, Pharm.D 
Office of Clinical Pharmacology, Division III  

Drug:           Spinosad 0.9% (NDA-22408) 
Brand name:     
Indication (approved):  Pediatric: 

• Treatment of head lice 
 Adult: 

 Treatment of head lice 
Consult date:                       September 21st, 2009                                                                
Reviewer:    Lily Mulugeta, PharmD 
Consult Request:                 Please comment on the  cutoff for the 

indication of Spinosad in the treatment of head lice.  

 
 
 
Infection with head lice is a widespread condition in developed and developing countries. 
Infection occurs most commonly in children, but also affects adults. If left untreated the 
condition can become intensely irritating and skin infections may occur if the bites are 
scratched.  Currently, there are five FDA approved products for the treatment of head 
lice:    

1. Permethrin cream rinse 1% (Nix and Rid):  Information on dosing in children 2 
years and older 

2. Synergized pyrethrins (0.33% pyrethin, 4% piperonyl butoxide) shampoo and 
cream rinse:  Approved in ages 2 years and older 

3. Malathion 0.5% (Ovide):  approved in patients 6 years and older 
4. Lindane 
5. Benzyl alcohol lotion 5% (Ulesfia):  approved in patients 6 months and older 

 
There is an emergence of drug resistance to existing therapy especially to Permethrin and 
pyrethrins which can result in treatment failure.  Safety of these products is also a major 
consideration especially with the flammability of Malathion and the dermal absorption 
and resulting neurotoxicity of Lindane in younger pediatric patients. 
 
Spinosad 0.9%) is a new product being developed for the control of human head lice  

   Spinosad causes neuronal excitation in lice resulting in the paralysis and death. 
Spinosad is designed to be applied for a period of 10min.  A sufficient amount should be 
applied to coat the entire hair shaft.  After the application time, the hair is rinsed and 

(b) (4)

(b) (4)

(b) 
(4)
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shampoo or other hair care products may be used.  Re-application can be done in case of 
treatment failure.   
 
The sponsor has submitted the following studies to support the indication in adults and 
children: 

1. Six Phase 1 studies (3 PK/tolerability, one irritation/skin sensitization, one 
phototoxicity, and one photo-allergy) 

2. Three Phase 2 studies (two dose ranging and one pilot) 
3. Two Phase 3 studies (acute use, safety and efficacy in the treatment of P. Capitis) 

 
The sponsor has conducted three PK/tolerability studies (SPN 101-04, SPN 103-05, and 
SPN106-06).  Systemic concentration of Spinosad and Spinosad metabolite in the PK 
studies showed minimal dermal absorption with all concentrations being BLQ. 

 
 
However, PK data is limited in patients younger than 4 years of age: 

o Study 101 enrolled healthy adults 21-60 years of age.   
o Study 103 was a single dose PK study in 14 subjects 4-15 years of age 

with P. Capitis.  Of the 14 subjects, none were below the age of 4 years.   
o Study 106 enrolled 8 healthy pediatric subjects 6-23 months of age only 5 

of which were below the age of 2yrs and none below the age of 1 year. 
 
Spinosad was well tolerated in the PK and efficacy/safety studies.  A total of 74 patients 
below the age of 4 years were exposed to Spinosad:  3 patients aged 6 months to less than 
1 year, 20 patients aged 1 year to less than 2 years and 51 patients aged 2 years to less 
than 4 years.  The most commonly reported treatment-related adverse events in the 
studies were eye irritation (reported only in the NIX treatment group), ocular hyperaemia, 
application site erythema, and application site irritation. Clinically significant changes in 
lab value were not reported.  There was no significant difference in treatment related 
local reaction, laboratory, or physical findings in patients younger than 4 years compared 
to older pediatric patients.  However, the numbers are too small in the age group below 2 
years to draw conclusion on the safety of Spinosad in that age group. Juvenile animal 
toxicology studies were not submitted by the sponsor in support of this indication. 
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EPA toxicity profile for Spinosad: 

According to the EPA, the existing Spinosad data indicates that Spinosad possesses low 
acute toxicity via the oral, dermal, and inhalation routes of exposure.  EPA does not 
consider Spinosad a dermal irritant, dermal sensitizer or eye irritant. No dermal toxicity 
was seen at the limit dose in a 21-day dermal toxicity study in rabbits. No developmental 
effects were seen in the rat and rabbit developmental toxicity studies.  No developmental 
effects were seen in the rat and rabbit developmental toxicity studies.  
(http://www.epa.gov/EPA-PEST/2009/September/Day-23/p22534.htm) 

 
 
 
Reviewer’s Comment:   
Spinosad is a neurotoxin.  However dermal absorption seems minimal based on 
submitted in-vitro studies, short treatment duration, and systemic exposure data in 
patients older than 4 years of age.  The sponsor has submitted data to support safety and 
efficacy in patients 6 months and older.  However, the number of patients below the age 
of 2 years, with or without head lice, exposed to Spinosad is not sufficient to establish the 
safety of Spinosad in this age group.   
 
 A total of 51 patients between 2 to 4 years were exposed to Spinosad (95% with active 
disease).  Systemic exposure data is not available in this age group.  However,  based on 
the lack of  significant treatment related adverse events with Spinosad and a small 
potential for significant difference in dermal absorption rate compared to older patients, 
the available safety and efficacy data may support Spinosad’s indication for treatment of 
Pediculosis C. . 
 

(b) (4)
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The Division should consider: 
-Extending the indication of Spinosad for the treatment of head lice to patients  

 
-Adding a Post Marketing Requirement (PMR) for the following: 

o Exposure (PK) data in patients < 2years of age with Pediculosis 
o Immature non-clinical toxicology study looking at repeated exposure to assess 

safety in patients < 2 years of age 
o Additional safety studies in patients 6 months to 2 years with repeated exposure 

-Benzyl alcohol is an ingredient of this formulation.  The Division should consider 
including neonatal gasping syndrome under Warnings and Precautions although this 
product is not indicated for use in neonates.   
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