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studies submitted include some, but not all, of the standard endpoints for a valid 
embryo-fetal study and therefore, although these adverse effects should be included in 
labeling, dedicated embryo-fetal studies in the rat and rabbit are recommended as post-
marketing requirements not only to provide valid GLP studies but also to obtain 
adequate toxicokinetic data and further inform labeling. 
 
Although complete pre- and post-natal development (PPD) studies have not been 
published in the literature.  Collectively, there are several published studies that 
examined the impact of gestational exposures to cocaine on the offspring and include 
most of the endpoints that would be captured in a dedicated modern PPD study.  
However, none of the studies included exposure of the offspring to drug that may be 
 
present in breast milk (during lactation period prior to weaning) as would typically be 
done in a modern PPD study.  Nonetheless, the existing data in the nonhuman primate 
suggest little to no adverse effects at 1-times the daily human reference dose (HRD) 
based on body surface area comparisons whereas at 6.7 times the HRD deficits in 
orientation, attention, and motor function were noted.  Rat studies generally always 
tested doses that were within the maternally toxic range making interpretation difficult, 
nonetheless, significant adverse behavioral effects were rarely reported.  The existing 
data fail to test reproductive capacity of the offspring, a standard endpoint in a modern 
PPD study.  Although the existing literature does capture many of the standard 
endpoints of a PPD study, given the lack of reproductive testing, lack of drug exposure 
via lactation, evidence for drug accumulation in milk, and lack of adequate 
toxicokinetic data to fully inform these endpoints, a dedicated rat PPD study is 
recommended as a post-marketing requirement. 
 
The Applicant submitted 15 published studies that tested the effects of cocaine in 
juvenile and/or adult animals and conclude that the types of effects noted in juvenile 
animals are similar to those seen in adults.  Their exposure comparisons, when present, 
are based on plasma levels rather than AUC and therefore are significantly greater than 
those based on body surface area.  Although the applicant cited and summarized several 
papers that tested the effects of cocaine in younger animals, these select references do 
not appear to be a full evaluation of the existing literature.  Further the literature does 
not contain exposure data (AUC) that allows for dose comparisons across species.  
Their literature review and analysis does not specifically address the impact of cocaine 
on the developing brain.  A comprehensive evaluation that includes histopathology plus 
functional behavioral assessments to support pediatric studies is recommended.  As 
agreed in the pediatric study plan (PSP) dedicated juvenile animal studies will be 
completed.  The studies should be designed to test the effects of cocaine on the early 
brain development as well as adolescent brain development and will be completed prior 
to clinical studies in pediatric patients.  Therefore, dedicated juvenile animal studies are 
recommended to be completed as post-marketing requirements. 
 
However, it is noted that the Applicant only summarized a limited number of articles in 
the public domain and, during the review of these cited studies, the review team noted 
that there are a considerable number of publications that address the developmental 
effects of cocaine that were not submitted or reviewed by the Applicant.  For example, 
a PubMed search for “cocaine and ‘brain development’ and animal” alone conducted on 
October 31, 2017 resulted in 67 publications retrieved.  Due to time constraints, an 
independent search, retrieval, and analysis of these publications could not be completed 
in this cycle. 

 
The pharmacology/toxicology reviewers concluded that, given the extensive history of clinical 
use of this drug product, the NDA could be approved with an appropriately worded product label 
and post-marketing requirements. 
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I concur with the review team that there are no pharmacology/toxicology issues or concerns that 
would preclude approval of the NDA, and that the Applicant would need to complete post-
marketing requirements as noted below. 
 

5. Clinical Pharmacology/Biopharmaceutics 
As noted in Dr. Kwatra’s review, the Applicant submitted data from four clinical pharmacology 
studies and information from the published literature to support the clinical pharmacology 
section of the NDA.  The four studies are described below (reproduced from Dr. Kwatra’s 
review): 

 
Phase 1 Study 2015013: 
• Phase 1, open-label, single-center, single-dose study to evaluate the systemic 
PK and safety of 4% topical cocaine solution following topical intranasal 
administration of a single dose to subjects with either normal renal function or 
severe renal impairment. 
 
Phase 1 Study 2015014: 
• Phase 1, open-label, single-center, single-dose study to evaluate the systemic 
PK and safety of 4% topical cocaine solution following topical intranasal 
administration to subjects with normal hepatic function or hepatic impairment 
 
Phase 1 Study 2015016: 
• Phase 1, open-label, single-center, single-dose study of the systemic PK and 
safety of a topical solution of 4% topical cocaine solution following a topical 
intranasal dose to healthy subjects 
 
Phase 1 Study 2015017: 
• Phase 1, active-controlled (i.e., 400 mg moxifloxacin) four-period, four-
treatment, four-way crossover study to exclude an effect of 4% and 8% topical 
cocaine solution following topical intranasal administration of a single dose on 
placebo-corrected QT by Fridericia's formula (QTcF) 
 

Based on the information from the studies and the published literature, the review team described 
the general pharmacokinetic characteristics of the drug as follows (reproduced from Dr. 
Kwatra’s review): 
 

Absorption: 
Cocaine was rapidly, but incompletely absorbed (peak plasma levels of 44.7 ng/mL at the 
end of treatment), and then rapidly eliminated (half-life [t½] of 1.04 hours). Based on a 
comparison of apparent clearance after intranasal administration to intravenous clearance 
reported in the literature; only a small percentage (4%) of the administered cocaine dose 
appeared to be absorbed intact. However, it should be noted that this is a cross-study 
assessment and the results of these calculations are only crude estimates. Since in study 
CTS 2015016, the bioanalytical method was not as sensitive and Tlast was around 2.4 
hours, the t1/2 estimates through this study may not be the most accurate. Looking at the 
values from sponsors studies 2015013 (normal renal function only), 2015014 (normal 
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hepatic function only) it appears that a more appropriate half-life would be 5 to8 hours. A 
cross-study summary of Cocaine PK parameter values in healthy adult subjects after a 
single intranasal dose of topical cocaine (4%) has been summarized in Table 3. For this 
summary table, data from all healthy volunteers from studies CTS 2015016, CTS 
2015013 and CTS 2015014 were taken. 

 
Table 3: PK parameter values in healthy adult subjects after a single intranasal dose of 
topical cocaine (4%); Source studies CTS 2015016, CTS 2015013 and CTS 2015014 

 
PK Parameter 
(Units) 

N Mean Standard 
Error

Median Upper 
Limit

Lower 
Limit 

AUCinf (h*ng/mL)  44 92.5 13.1 75.4 114.6 70.5 
AUClast (h*ng/mL)  49 79.6 12.1 55.4 100 59.2 
Cmax 
(ng/mL) 

49 44.7 3.3 42.6 50.3 39.2 

Tmax 
(h) 

49 0.5 0.1 0.3 0.6 0.4 

 
The combined data also shows a biphasic elimination profile with a rapid distribution 
phase and a rapid elimination phase (Figure 1). 

 

 
 

Figure 1: Concentration-Time profile in healthy adult subjects after a single intranasal dose of 
topical cocaine (4%); Source studies CTS 2015016, CTS 2015013 and CTS 2015014 

 
The systemic exposure of topical intranasal cocaine (as measured by AUC) was estimated 
to be 4- to 6-times lower than that of an equivalent IV dose based on a comparison to IV 
data from the literature [4]. Following topical intranasal administration of cocaine using 
cotton pledgets, approximately 64-65% of the applied cocaine dose was recovered from 
the pledgets after removal, suggesting that approximately 35-36% of the dose was 
available for systemic absorption [5, 6]. Absorption following intranasal administration 
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was rapid with cocaine detected in plasma as early as 5 minutes following the start of 
administration [6] In surgical patients that received 160 mg of a 4% cocaine solution by 
application of soaked cotton pledgets to the nasal mucosa [6], mean plasma cocaine 
concentrations at 20 minutes after the start of administration (166 ng/mL) were 
substantially higher than those in healthy subjects that received cocaine under a similar 
dosing paradigm in Study CTS 2015016 (37 ng/mL). This may be due in part to the fact 
that the surgical patients were under general anesthesia at the time of dosing in contrast to 
the healthy subjects. Since the raw PK data and bioanalytical information was no longer 
available for this publication, further determination for the reason of this discrepancy 
cannot be made. 
Absorption following nasal dosing was faster than following oral dosing [7]. Peak 
absorption occurred at 30 minutes in one study [8] and between 15 to 60 minutes or 60 to 
120 minutes in other studies [9, 10]. Exposure increased linearly with increasing 
intranasal dose [4, 6] and time of peak concentration lengthened with increasing 
intranasal dose [4]. Concentrations decreased gradually following Cmax [10], with  
cocaine persisting in the plasma for 4 to 6 hours and detectable on the nasal mucosa for 3 
hours 
 
Distribution: 
No studies of the distribution, metabolism, and excretion of cocaine following topical 
intranasal administration of cocaine were identified in the literature. However, the 
distribution, metabolism, and elimination of cocaine have been examined in several 
published clinical studies with different routes of cocaine administration, including IV, 
insufflation, and smoked. 
 
After intake, cocaine was widely distributed throughout body tissues. Volume of 
distribution ranged between 1.5 and 2 L/kg [3, 11, 12], which exceeds total body water 
volume (approximately 0.6 L/kg) [13] Cocaine accumulated in the heart, kidneys, 
adrenals, and liver, with the rate of uptake and clearance varying among organs [14] 
 
The free fraction of cocaine averaged 0.083 (91.7% bound) in serum at 25 ng/mL [15] 
Concentration dependence in binding was observed, with free fraction remaining 
reasonably stable up to 100 ng/mL (free fraction of 0.084 [15] and 0.16 [16]) and 
increasing at higher concentrations. Increases in free fraction were most pronounced at 
concentrations above 5 μg/mL [15]. In another study, cocaine was 62% bound to human 
serum proteins (free fraction 0.38); however, this lower binding was observed at a 
relatively elevated concentration of 2.18 μg/mL, and binding decreased with further 
increases in concentration up to 118 μg/mL (48% bound) [17]. The overall mean 
maximum cocaine concentration in plasma (Cmax) observed in humans after 
administration of a single dose of topical cocaine solution was 43 ng/mL, which is well 
within the concentration-independent range associated with free fractions of 
approximately 0.08 to 0.16. Cocaine is moderately to highly protein bound in human serum, 
primarily to AAG and albumin. 
 
Metabolism: 
Cocaine is eliminated predominantly by metabolism, with little excreted unchanged in the 
urine. The metabolism of cocaine has been evaluated in several in vitro studies with 
either human plasma or human liver microsomes. In these studies, cocaine has been 
shown to be rapidly metabolized by both hydrolytic and oxidative pathways and also by 
non-enzymatic hydrolysis. In humans, cocaine was rapidly metabolized by hydrolytic 
pathways to two major metabolites, BE (Benzoylecgonine) and EME (Ecgonine methyl 
ester), and by oxidative demethylation to form a minor pharmacologically active 
metabolite, norcocaine [18]. Butyrylcholinesterase (also referred to as 
pseudocholinesterase or plasma cholinesterase) is responsible for formation of EME [19- 
22] Ecgonine, a metabolite formed after sequential de-esterification steps, has also been 

Reference ID: 4195384



NDA 209963                                    Goprelto (Cocaine HCl) Topical Solution 4% 

Summary Review for Regulatory Action 
 
 

11

observed [23, 24]. BE was the major metabolite in plasma after all routes of 
administration [25-29]. BE is formed by both enzymatic and non-enzymatic hydrolysis. 
 
In vitro in human plasma at physiological pH, BE is spontaneously formed; esterases 
present in plasma do not catalyze formation of BE in vitro [30]. However, in human 
hepatocytes, BE is formed through the action of esterases, including the hepatic enzyme 
carboxylesterase 1 [21]. A more recent report has suggested that a human 
carboxylesterase expressed in the intestinal epithelium is the more important mediator of 
cocaine hydrolysis to BE [31]. 
In human liver microsomes, cocaine was N-demethylated to produce a minor metabolite, 
norcocaine, which is pharmacologically active [32, 33]. Norcocaine production was 
shown to be a CYP-mediated reaction, specifically involving CYP3A4, in human liver 
microsomes [33, 34] and microsomes prepared from CYP-transfected lymphoblastoid 
cells. 
An additional metabolite, cocaethylene (also known as ethylcocaine), was identified 
when cocaine and ethanol were co-incubated in a crude human liver homogenate [35]. 
Cocaethylene appears to be formed from BE by carboxylesterase via transesterification 
[36]. Cocaethylene was identified in the plasma, urine, and body tissue of people who 
used cocaine and ethanol simultaneously [37]. 
 
Excretion: 
Cocaine is rapidly excreted from the body in humans, with, half-life values reported in 
the literature in the range of 1 hour [11, 38]. Systemic clearance of cocaine after IV 
administration in humans has been reported to be approximately 2 L/min (29 mL/min/kg, 
assuming a 70 kg body weight) [3, 11, 38], which exceeds estimated human plasma flow 
in the liver (approximately 12 mL/min/kg) and kidney (approximately 10 mL/min/kg), as 
well as glomerular filtration rate (GFR; 1.8 mL/min/kg) [13]. This suggests that 
significant routes of cocaine elimination are extrahepatic and extrarenal, which is 
consistent with the role of plasma esterases and non-enzymatic ester hydrolysis in 
cocaine elimination. 
Urinary excretion was the principal route of elimination. BE and EME accounted for 80% 
to 90% of the urinary metabolites and had a t½ of 3 to 6 h and 3 to 4 h, respectively, based 
on urinary excretion rates [12, 39, 40]. Only a small percentage of cocaine was excreted 
as unchanged drug (1% to 9%) [3, 41] and norcocaine (2% to 6%) [18]. The elimination 
half-life for cocaine and its metabolites was generally longer when cocaine was 
administered following insufflation compared to the smoked and IV routes. Cocaine CLr 
has been reported to be 31 mL/min (approximately 0.47 mL/min/kg based on mean body 
weight of 67 kg), or approximately 1.4% of total CL [11]. This is similar to the mean CLr 
observed after administration of topical cocaine solution (47 mL/min or 0.66 
mL/min/kg). These low CLr values are consistent with the minimal recovery of 
unchanged cocaine in urine. 
 
Dose-proportionality of Topical cocaine: 
The sponsor is only seeking approval for only the 4% solution to be dosed as 160 mg. In 
study CTS 2016017 designed to test the potential effect of 4% topical cocaine on cardiac 
repolarization two doses of intranasal cocaine were delivered (160mg and 320mg) and 
PK measurements were also carried out. Geometric mean Cmax and AUCinf values after 
the 320 mg dose were higher than those observed for the 160 mg dose by slightly more 
than 2 fold. Cocaine t1/2 and CL/F values were similar after the two treatments. These 
data suggest that the increase in cocaine exposure was approximately dose proportional 
from 160 mg to 320 mg. 

 
Intrinsic factors 
The team evaluated the data to determine whether intrinsic factors, e.g., gender, age, body 
weight, or degree of organ dysfunction, had any effect on the pharmacokinetics of the product.  
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The data from Study 2015016 indicated slightly higher cocaine exposure (i.e., Cmax, AUClast, and 
AUCinf) in females, but it was not statistically significant.  The team postulated that it may have 
been due to the higher mean body weight of the males enrolled in the study, noting that the 
published literature has not reported any difference between males and females after intravenous, 
smoked, or nasal insufflation of cocaine. 
 
The team did not identify any difference based on age or menstrual cycle phase.  Although there 
was an interaction between the body weight and cocaine exposure (AUClast for cocaine was 
found to decrease with increasing body weight), there was no significant change in exposure 
(AUClast) for cocaine with increases in body mass index. 
 
With respect to renal impairment, the data from Study 2015013 indicated that severe renal 
impairment had marginal effects on the pharmacokinetics and excretion of the parent drug, with 
approximately a 33% increase in Cmax and AUC.  Severe renal impairment was also associated 
with a 76% decrease in renal clearance of BE and EME, resulting in notable increases in plasma 
exposure (Cmax and AUC) to these metabolites compared to normal subjects.  However, the 
minimal effect of renal impairment on exposure of the active parent drug, cocaine, coupled with 
the possible loss of efficacy at the site of action if dose were to be reduced, led the team to 
recommend that a dose adjustment is not required in subjects with reduced renal function. 
 
The data from Study 2015014 indicated a minimal effect of hepatic impairment on cocaine mean 
Cmax and a greater than two-fold increase in mean AUC.  The team interpreted this to be 
consistent with the fact that early systemic concentrations are driven by rapid uptake via the 
nasal mucosa, which completely bypasses the liver, while prolonged elevations in cocaine 
plasma concentrations after Tmax may be due to reduced hepatic elimination of drug circulating in 
plasma. Increases in plasma exposure of BE and EME were observed in subjects with hepatic 
impairment were accompanied by elevated urinary recovery of the metabolites, resulting in a 
minimal change in renal clearance for these compounds. The team interpreted the elevated 
systemic levels of the metabolites to be due to reduced liver elimination in subjects with hepatic 
impairment, and consistent with reports that BE and EME are formed, in part, by hepatic 
carboxylesterases. 
 
The team did not recommend a dose adjustment in patients with reduced hepatic function for the 
same reasons as was cited for patients with renal impairment.  However, due to the sustained 
higher exposure of cocaine in the post-absorptive phase and the potential for a cumulative 
increase in systemic concentrations, the team recommended that a second dose of topical cocaine 
solution not be administered to subjects with hepatic impairment within 24 hours of the initial 
dose. 
 
Study 2015017: A Single-Dose, Partially Blinded, Four-Period, Four-Treatment, Four-Way 
Crossover Pharmacodynamic and Pharmacokinetic Study of QT/QTc Prolongation Potential of 
RX0041-002 (Cocaine Hydrochloride Topical Solution) 
The results of this study were reviewed by Interdisciplinary Review Team for QT studies.  The 
final assessment was that there were no safety events identified that were deemed to be of 
clinical importance with respect to conduction abnormalities (syncope, significant ventricular 
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arrhythmias or sudden cardiac death), that the overall electrocardiogram acquisition and 
interpretation were acceptable, and that there was no effect on the PR or QRS intervals. 
 
Butyrylcholinesterase Deficiency 
As noted above, butyrylcholinesterase (also referred to as pseudocholinesterase or plasma 
cholinesterase) is responsible for formation of ecgonine, a metabolite formed after sequential de-
esterification steps.  The potential clinical implications of this enzyme’s deficiency and the 
team’s recommendation are summarized in the paragraph below, reproduced from Dr. Kwatra’s 
review: 
 

Cocaine is rapidly metabolized in plasma by butyrylcholinesterase and thus, its 
metabolism may be diminished in individuals with butyrylcholinesterase deficiency; 
however, whether or not this might have clinically significant effects is not clear. No PK 
evidence of butyrylcholinesterase deficiency was observed among the subjects in Study 
CTS 2015016, but this may reflect the small number of subjects in this study (N=30) and 
the exceedingly rare occurrence of clinically-significant butyrylcholinesterase deficiency. 
A large number of genotypes are possible, depending on the combination of alleles (wild 
type and/or at least 50 variants, four of which are most prevalent) inherited by an 
individual [44-46]. Based on responses of individuals to succinylcholine, a genetically- 
determined reduction of 30% or less in butyrylcholinesterase activity is associated with 
minimal clinical significance. The frequency of the homozygous, wild type genotype, 
which confers normal enzyme activity in an individual, is as high as 98% in the general 
population. Of the alternative genotypes, those that may result in moderately to extremely 
enhanced sensitivity to succinylcholine range in frequency from 0.0007% to 0.03% of the 
general population. However, cocaine is administered as a topical intranasal dose instead 
of IV like succinylcholine and has very low systemic exposure. Additionally there are 
several collateral metabolic pathways involved in the biotransformation of cocaine in 
vivo, and serum and liver cholinesterases have been shown to have very high capacities, 
with conservative maximum enzyme velocity (Vmax) estimates of approximately 10 
nmol/mL (~3000 ng/mL) and 115 nmol/g (~35,000 ng/g), respectively, per 30 minutes 
[Stewart et al, 1979], which far exceed the observed mean Cmax in humans (43 ng/mL) 
after an intranasal dose of 4% topical cocaine solution. With the combination of these 
multiple factors the likelihood of butyrylcholinesterase deficiency exerting a clinically 
relevant effect on the disposition cocaine is low. However cocaine should still be used 
carefully in patients with reduced cholinesterase activity. Plasma cholinesterase activity 
may be diminished in the presence of genetic abnormalities of plasma cholinesterase 
(e.g., patients heterozygous or homozygous for atypical plasma cholinesterase gene), 
pregnancy, severe liver or kidney disease, malignant tumors, infections, burns, anemia, 
decompensated heart disease, peptic ulcer, or myxedema. Additionally, plasma 
cholinesterase activity may also be diminished by chronic administration of oral 
contraceptives, glucocorticoids, or certain monoamine oxidase inhibitors, and by 
irreversible inhibitors of plasma cholinesterase (e.g., organophosphate insecticides, 
echothiopate, and certain antineoplastic drugs). In either case No dosage adjustment of 
Cocaine Hydrochloride Topical Solution is advised in patients. But patients with reduced 
plasma cholinesterase activity should be monitored for adverse reactions such as 
headache, epistaxis, and clinically-relevant increases in heart rate or blood pressure. 

 
Extrinsic factors 
Study XT165027 evaluated the in vitro potential for cocaine, BE, and EME to inhibit the activity 
of major drug-metabolizing CYP isoforms (CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, 
CYP2C19, CYP2D6, CYP2E1, and CYP3A4/5 using human liver microsomes.  Cocaine directly 
inhibited CYP2D6 in a manner that was not time- or metabolism-dependent, with no evidence of 
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direct inhibition of any other tested isoforms.  The team noted that, due to the sharp peak of the 
PK profile, the time period for which what drug concentration will be around Cmax is very small, 
and because the drug will be primarily used in a single dose setting, it does not appear that there 
is significant DDI risk. 
 
Study XT168033 evaluated cocaine, BE, and EME as potential substrates for, and/or inhibitors 
of, several major human transporters.  Dr. Kwatra indicated the following in his review: 
 

BE is a substrate for P-glycoprotein, but did not appear to be a substrate for BCRP; neither 
cocaine nor EME appeared to be substrates for P-gp or BCRP. Cocaine, BE, and EME were 
shown not to be substrates for the major human hepatic (cocaine) or renal (BE, EME) uptake 
transporters. Cocaine inhibited organic cation transporter 2 (OCT2). There was no evidence of 
significant inhibition of the remaining transporters tested (uptake or efflux) by cocaine, BE, or 
EME. 

 
The final recommendation from the review team, from a clinical pharmacology perspective was 
that sufficient information was submitted for approval.  I concur that there are no clinical 
pharmacology issues or concerns that would preclude approval of the NDA. 

6. Clinical Microbiology 
The product is not a therapeutic antimicrobial; therefore, clinical microbiology data were not 
required or submitted for this application.     
 

7. Clinical/Statistical – Efficacy  
The Applicant submitted the result of one trial to support the efficacy of their product, Study 
203011.  The design of the study is well described in Dr. Petit-Scott’s and Dr. Li’s individual 
reviews, and will only be briefly summarized here.   
 
The patient population consisted of adult subjects who were to undergo a diagnostic procedure or 
surgery on or through the mucous membranes of the nasal cavities.  The trial was a randomized, 
prospective, double-blind, multicenter, single-dose, placebo-controlled and dose-controlled, 
parallel-group design.  Subjects who met eligibility criteria were enrolled and randomized on 
Day 1 to receive placebo topical solution, 4% cocaine HCl topical solution, or 8% cocaine topical 
solution.  After a total treatment time of 20 minutes, sensation was assessed using a von Frey 
filament, 6.10 (100 g), the same one used in the screening evaluation and a Visual Numeric 
Rating Scale (VNRS) to rate the level of discomfort.  If a VNRS score of “0” was recorded, the 
investigator proceeded with the diagnostic procedure or surgery. 
 
Dr. Li noted that the primary efficacy endpoint was defined as follows: 
 

The primary efficacy endpoint was defined as the analgesic success immediately after study 
drug application and sustained analgesia through the diagnostic procedure or surgery. According 
to the CSR, a subject was considered an analgesic success if he/she met both of the following 
criteria: 

 had a VNRS score of 0 based on the Von Frey Filament Test prior to the diagnostic 
procedure or surgery 
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OAI = Official Action Indicated, major deviations from regulations 
(1)  These CI sites were selected for GCP inspection based on: (large) subject enrollment, (high) site-specific 

efficacy outcome, and (relatively few reported) AEs. 

(2)  Case records were selected for detailed review based on subject data favoring NDA approval (high placebo-
adjusted efficacy and/or few AEs). Data verification (against on- site source records) included the following 
NDA listings: 

 VNRS pain intensity scores: Listing 16.2.6.1 

 AEs: Listings 16.2.7.1, 16.2.7.6a, and 16.2.7.6b 

 protocol deviations: Listing 16.2.2 

(3)  For the CRO  and CI Site 602 (John McGrath), the establishment inspection report (EIR) has not been 
received from the field office and the inspection outcome shown is based on preliminary communication with 
the field investigator. An addendum to this clinical inspection summary (CIS) may be forwarded to the review 
division if new significant findings are discovered at completion of EIR review; otherwise, OSI’s written 
correspondence to the inspected entity (to be copied to review division) indicates completion of EIR review 
and confirmation of the findings reported in this CIS. 

 
Dr. Lee noted that “For all four inspections, no significant GCP deficiencies were observed and a 
Form FDA 483 was not issued. Study conduct appeared adequately GCP-compliant, including 
sponsor/CRO oversight of study conduct.  data presentation error appeared to be isolated, 
readily corrected, and limited to this study. All audited data were acceptably verifiable against 
source records and case report forms (CRFs). The data from the three inspected CI sites appear 
reliable as reported in the NDA.” 

12. Labeling 
Consultations were obtained from the following: the Division of Medication Error Prevention 
and Analysis (DMEPA), the Office of Prescription Drug Promotion (OPDP), the Division of 
Pediatric and Maternal Health, and the Controlled Substance Staff (CSS).  Their 
recommendations were considered and incorporated into the label. 
 

13. Decision/Action Risk Benefit Assessment 
Regulatory Action 
Approval. 
 
Risk:Benefit Assessment 
Dr. Petit-Scott’s review clearly delineates the risks associated with topical intranasal 
cocaine administration.  Due to cocaine’s sympathomimetic effects, the primary concerns 
revolve on the patient’s hemodynamic parameters.  The benefits afforded by the product, 
i.e., anesthesia prior to what can be uncomfortable, and potentially, painful procedures, 
are not inconsequential.  As noted by Dr. Petit-Scott, the cardiovascular risks associated 
with the administration of the cocaine solution can be mitigated by careful patient 
selection, the conduct of a thorough history and physical exam, and continuous 
hemodynamic monitoring during the procedure and in the post-operative period. 
 
I concur with Dr. Petit-Scott’s assessment that the Applicant’s Phase 3 study did 
demonstrate that 4% cocaine topical solution is an efficacious topical anesthetic in the 
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setting of minimally invasive surgical procedures on or through the mucous membranes 
of the nasal cavities in adults, and with her overall risk:benefit assessment.   

 
Recommendation for Postmarketing Risk Management Activities 

None. 
 
Recommendation for Postmarketing Study Requirements 
 
Studies required under the Pediatric Research Equity Act (PREA) of 2007 

1. Conduct a juvenile animal study to characterize the impact of cocaine on brain 
development and male reproductive tissue and development to support pediatric 
dosing in children under 3 years of age. 
 

2. Conduct a juvenile animal study to characterize the impact of cocaine on brain 
development and male reproductive tissue and development to support pediatric 
dosing in children 3 years of age to less than 17 years of age. 
 

3. Conduct a multicenter, sequential age-group trial to evaluate the pharmacokinetic 
and safety profiles of a single topical administration of GOPRELTO for the 
induction of local anesthesia of the mucous membranes when performing 
diagnostic procedures and surgeries on or through the nasal cavities in pediatric 
subjects two years of age to less than 17 years of age.  
 

4. Conduct a multicenter trial to evaluate the pharmacokinetic profile, efficacy, and 
safety of a single topical administration of GOPRELTO for the induction of local 
anesthesia of the mucous membranes when performing diagnostic procedures and 
surgeries on or through the nasal cavities in pediatric patients from birth to less 
than two years of age. 

 
Additional nonclinical studies 

 
5. Conduct a female fertility and early embryonic development study in the rat model 

to adequately characterize the effect of cocaine on female fertility and early 
embryonic development. 
 

6. Conduct an embryo-fetal development study in the rat model to characterize the 
teratogenic potential of cocaine. 
 

7. Conduct an embryo-fetal development study in the rabbit model to characterize the 
teratogenic potential of cocaine. 
 

8. Conduct a pre- and post-natal development study in the rat model to characterize 
the impact of cocaine on development, including exposure during lactation to 
weaning, growth and development, functional assessments, and reproductive 
capacity of the offspring. 
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9. Submit a complete histopathological assessment from the 14-day rat intranasal 
toxicology study testing  (Study Number 256501 or 558503) and 
revise the final study report accordingly. 

 
Recommendation for other Postmarketing Study Commitments 
None. 
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