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Background and regulatory history: Efinaconazole is a new molecular entity (NME) 
and belongs to triazole antifungal drug class. The applicant is seeking an indication for 
once daily topical treatment of onychomycosis in adults with 10% solution formulation of 
efinaconazole. The original NDA was submitted on July 26, 2012 and this submission 
received a complete response due to Chemistry Manufacturing and Control (CMC) 
deficiencies on May 13, 2013 (see communication in DARRTS). The Clinical 
Pharmacology program submitted with the original application was found acceptable, 
provided the applicant adequately addressed the labeling comments (see Clinical 
Pharmacology review dated March 07, 2013, in DARRTS).

On December 20, 2013 the applicant re-submitted their NDA to address the CMC 
deficiencies. The applicant has changed the container closure system. No new Clinical 
Pharmacology or Clinical trials were conducted. In the opinion of the medical officer Dr. 
Gary Chiang, the steps adopted by the applicant to address the CMC issues do not 
warrant any new Clinical trials. Based on this assessment, additional Clinical 
Pharmacology trials will not to be needed to support an indication in adults.

Pediatric assessment: With the original NDA application, the applicant  
 With this re-submission, the applicant has requested for a waiver in 

pediatric subjects from 0 - 11 years old and has provided the reason of low prevalence of 
onychomycosis in this age group. The applicant has requested a deferral to conduct 
pediatric assessment in subjects aged 12 to 17 years, post approval of this NDA in adults.
Along with this submission, the applicant has submitted a synopsis of the proposed 
protocol (DPSI-IDP-108-P3-03), a vehicle controlled safety and efficacy trial of IDP-108 
topical solution in pediatric subjects with mild to moderate onychomycosis of the 
toenails. The applicant has not proposed any pharmacokinetic (PK) assessment in this 
trial.
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Reviewer comments: To support an indication in pediatrics, the applicant will need to 
evaluate the PK of IDP-108 under maximal use conditions in the target pediatric 
population. 

This NDA was presented to the Pediatric Review Committee (PeRC) on April 30, 2014. 
PeRC recommended a waiver of <2 year of age group for reason that studies are 
impossible or highly impractical and a deferral for ≥2 years of age. This 
recommendation is similar to what PeRC has recommended previously for tavaborole 
(down to 6 years of age) and terbinafine (down to 2 years of age). The PeRC 
recommends opening up enrollment to younger ages to see whether subjects could be 
enrolled. In the tavaborole and terbinafine cases, DDDP had decided to move forward 
with waiver for <12 years and a decision along similar lines would likely be taken by 
DDDP for this NDA. PeRC agreed with Clinical Pharmacology recommendation to add 
PK assessment under maximal use conditions in a subset of pediatric subjects.

Summary of important Clinical Pharmacology findings: No new Clinical 
Pharmacology trials were conducted. The original submission contained 2 PK trials, Trial 
DPSI-IDP-108-P1-03 was a maximal use PK trial in adult subjects with severe 
onychomycosis and Trial DPSI-IDP-108-P1-02 was conducted in healthy adult subjects. 
The original NDA also contained information about drug metabolism and drug 
interaction assessment. These data were reviewed with the original application (for 
further information, see Clinical Pharmacology review dated March 07, 2013, in 
DARRTS).

Labeling recommendations: The Clinical Pharmacology detailed labeling 
recommendations were provided in the original NDA Clinical Pharmacology review (see 
review dated March 07, 2013 in DARRTS). Additional labeling edits that are being 
proposed in this review cycle are provided below. 

With the original NDA application review, it was suggested to delete Section 7 – Drug 
Interactions. In this cycle, to be consistent with other recent labels, the review team 
decided to add this section and following is the addition shown as bold and underlined 
text.

7 Drug Interactions

No formal drug-drug interaction studies have been conducted with JUBLIA. In 
vitro studies have shown that JUBLIA, at therapeutic concentrations, neither 
inhibits nor induces cytochrome P450 (CYP450) enzymes.

Reviewer comments: Other than adding Section 7 to the label, no additional edits were 
made in Section 12.2 – Pharmacodynamics and Section 12.3 – Pharmacokinetics, in this 
review cycle.

Recommendation: From a Clinical Pharmacology standpoint, this application is 
acceptable provided the labeling comments are adequately addressed by the applicant.
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Post-marketing requirements: Pharmacokinetic assessment of IDP-108 under maximal 
use conditions in sufficient number of subjects aged 12 to 17 years with moderate to 
severe onychomycosis of the toenails.

Clinical Pharmacology briefing: An official briefing was not conducted for this NDA 
resubmission.
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1. Executive Summary 
 
Efinaconazole is a new molecular entity (NME) and belongs to triazole antifungal drug 
class. The Sponsor has submitted this NDA via 505(b)(1) regulatory pathway and is 
seeking an indication for once daily topical treatment of onychomycosis in adults with 
10% solution formulation of efinaconazole. The clinical program consists of four Phase 1 
trials which include a maximal use pharmacokinetic (PK) trial in subjects with severe 
onychomycosis and a PK trial in healthy subjects, one Phase 2 safety and efficacy trial 
and two Phase 3 safety and efficacy trials in subjects with mild to moderate 
onychomycosis. The Sponsor has also submitted reports of two additional Phase 1 
Japanese trials that were not conducted under their investigational IND 77732. The 
Sponsor’s reason for including the non-IND trials was to provide supplemental safety 
data. 
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1.1 Recommendation 
 
From a Clinical Pharmacology standpoint, this application is acceptable provided the 
labeling comments are adequately addressed by the Sponsor. The package integrity issues 
causing leakage of the product did not affect the maximal use pharmacokinetic trial as 
none of the products used in this trial leaked. The effect of package integrity on the safety 
and efficacy data produced in the Phase 3 trials is deferred to Clinical.  
 
1.2 Post-Marketing Requirements/ Commitments 
 
None. 
 
1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics Findings 
 
To support this NDA the Sponsor has completed 2 PK trials. Trial DPSI-IDP-108-P1-03 
was a maximal use PK trial in adult subjects with severe onychomycosis and Trial DPSI-
IDP-108-P1-02 was conducted in healthy adult subjects. In addition to the above, the 
Sponsor has also provided a summary of systemic PK results from the 2 non-IND 
Japanese trials, Trial KP-103-03 which evaluated concentrations in effected versus 
normal toenails and Trial KP-103-02 which was skin irritation and photosensitization 
trial in healthy subjects.  
 
The maximal use PK trial (DPSI-IDP-108-P1-03) was conducted in 20 adult male and 
female subjects (18 completed) with severe onychomycosis with at least 80% of the area 
of both great toenails and at least 4 other toenails with onychomycosis infection. The 
study drug was applied once daily for 28 days to all 10 toe nails and 0.5cm of adjacent 
surrounding skin. Serial PK blood samples were collected at pre-dose and post dose on 
Day 1, Day 14 and Day 28, and a single sample was obtained any time during the 2 
weeks post treatment follow up visit. PK of the parent drug (IDP-108) and 2 metabolites 
[H3 and H4] were assessed. Plasma concentrations of the parent drug were quantifiable in 
15 out of 18 subjects on Day 1 and in all subjects on Day 14 and Day 28. The ratio of 
mean AUC and Mean Cmin on Day 14 versus Day 28 was ≤ 1.18 for the parent drug (IDP-
108) suggesting concentrations in-vivo were near steady state by Day 14. The mean ± SD 
values of AUC(0-t) and Cmax on Day 28 for the parent drug were 12.15 ± 6.91 ng*h/mL 
and 0.67 ± 0.37 ng/mL, respectively. The concentration profile for the parent drug at 
steady state on Day 28 was relatively flat over the 24 hour dosing interval. 
 
The Sponsor has also provided information on drug metabolism and addressed the 
potential for drug-drug interaction. In-vivo, H3 was the major metabolite in human 
plasma but it is inactive. In-vitro, H4 was the major metabolite and it is active. In-vivo 
H4 was quantifiable only in 4 subjects and in those subjects it was present < 25% of the 
parent compound based on the ratio of the AUCs (Mean ratio = 0.14). All other 
metabolites were formed in very low levels in-vivo, and did not warrant further 
investigation. Multiple CYP enzymes were involved in efinaconazole metabolism with 
CYP2C19 and CYP3A4 identified as the primary isozymes.  
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. But, it is not clear if all the improvements were 
implemented in the manufacture of the second clinical batch DP1453F1 (also used in the 
maximal use PK trial). Further, leaking was observed in 15.7% of bottles from Batch 
DP1453 but, as per Report 129, the leaking bottles were stored for further  
evaluations. The Sponsor has not provided any information on the  evaluations. 
 
Reviewer comments: From CMC review by Dr. Bogdan Kurtyka, it appears that the 
Sponsor used some criteria  before 
relabeling and releasing Batch DP1444 to be used in the Phase 3 clinical trials, but it is 
not clear what were the weight limits used to reject bottle suspected of leakage. For 
Batch DP1453F1, none of the bottles that leaked were used in the maximal use PK trial. 
However, this is not clear for the Phase 3 clinical trials (although the Sponsor has 
reported that the leaking incidence from the Phase 3 trials is 0.2%, it is not clear that the 
bottles that leaked belonged to which Batch). It should be noted that the formulation 
contains  alcohol, there is a potential for the strength of the product to be altered 
due to excessive evaporation in bottles that were leaky (in the non leaking bottle, changes 
in the strength due to evaporation were within the specified limits). The acceptability of 
the efficacy and safety data obtained from the Phase 3 trials is deferred to Clinical.  
 
Impact of leaking on the results of maximal use PK trial (DPSI-IDP-108-P1-03): The 
maximal use PK trial was conducted using products from Batch DP1453F1. The issue of 
product leakage was clarified from the Sponsor via an information request (IR) sent on 
December 21, 2012 (see communication in DARRTS). The Sponsor responded to this IR 
on January 09, 2013 and stated that “No bottles with leakage were reported during study 
DPSI-IDP-108-P1-03”. Furthermore, As per CMC review Dr. Bogdan Kurtyka, it seems 
none of the leaking bottles from Batch DP1453F1 were used in the maximal use PK trial 
(for additional information see CMC review dated 02/08/2013 in DARRTS). Based on 
this information, the product used in the maximal use PK trial is acceptable. 
 
2.1.3 What are the proposed mechanism of action and the therapeutic indications? 
 
Mechanism of action: Efinaconazole is a triazole antifungal agent and it inhibits fungal 
lanosterol 14α-demethylase involved in ergosterol biosynthesis. The accumulation of 
14α-methyl sterols and subsequent loss of ergosterol in the fungi cell wall may be 
responsible for the fungistatic and fungicidal activity of efinaconazole.  
 
Therapeutic indication: With this application, the Sponsor is seeking an indication of 
topical treatment of onychomycosis (tinea unguium) in adults.  
 
2.1.4 What is the proposed route of administration and dosage? 
 
Proposed route of administration: Topical. 
 
Proposed dosage: Efinaconazole solution, 10% should be topically applied once daily 
using the built-in flow-through brush applicator provided. When applying the drug 
product ensure the nail, the nail folds, nail bed, hyponychium, and as much of the 
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undersurface of the nail plate, are completely covered. No debridement is necessary when 
treating onychomycosis. A complete cure may be seen some months after mycological 
cure is achieved. This is related to time required for outgrowth of healthy nail.  
 
2.2 General Clinical Pharmacology 
 
2.2.1 What were the clinical trials conducted to support this NDA?  
 
Table 2 shows a list of all clinical trials provided to support this application. 
 
Table 2: List of all clinical trials 

Trial number Objective Treatment 
duration  

No. of subjects 

Phase 1 
DPSI-IDP-108-P1-01 Dermal Irritation 21 days 55 (healthy) 
DPSI-IDP-108-P1-02 PK in Healthy subjects 28 days 10 (healthy) 
DPSI-IDP-108-P1-03 Maximal use PK trial 28 days 20 (severe disease) 
DPSI-IDP-108-P1-04 Contact sensitization 8 weeks 239 (healthy) 

Phase 2 (The to-be-marketed formulation was not used in this trial) 
DPSI-IDP-108-P2-01 
Conducted in Mexico 

Safety and Efficacy 40 weeks 135 (mild to moderate) 

Phase 3 
DPSI-IDP-108-P3-01 Safety and Efficacy 870 (mild to moderate) 
DPSI-IDP-108-P3-02 Safety and Efficacy 

52 weeks 
781 (mild to moderate) 

Non-IND Phase 1 studies (included to provide supplemental safety data) 
KP-103-02 
Conducted in Japan 

Skin irritation and 
Photosensitization 

28 days 56 (healthy) 
 

KP-103-03 
Conducted in Japan 

To investigate efinaconazole 
concentrations in effected vs. 
normal toenails  

7 days 40 (diseased) 

 
2.2.2 What are the design features of the clinical pharmacology and the clinical trials 
used to support dosing or claims? 
 
Design features of maximal use PK trial (DPSI-IDP-108-P1-03): Topical drug 
bioavailability is a complex interaction of drug substance, formulation and the effect of 
disease itself on the barrier function of the skin. In order to adequately assess systemic 
safety, it is necessary to design trials to maximize the potential for drug absorption with 
the aim of capturing the worst case scenario. Hence, the Sponsor has conducted a 
maximal use PK trial in adult subjects with severe onychomycosis of toenails with at 
least 80% of the area of both great toenails and at least four other toenails with infection. 
The goal of this trial was to assess safety and systemic exposure of IDP-108 
(investigational product). Study drug (IDP-108) (total volume of 0.42 mL = 42 mg dose) 
was applied to all 10 toe nails and 0.5 cm of adjacent skin by a trained nurse or a study 
technician (there was no self administration of the study drug in this trial). PK plasma 
samples for the determination of drug (IDP-108) and metabolite (H3 and H4) levels were 
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collected at baseline (pre-treatment) and serial samples up to 24 hours were obtained post 
treatment on Days 1, 14 and 28. Additionally a single sample was obtained at any time 
during the 2 week follow up period. Steady state was achieved by Day 14.  
 
Design features of Phase 3 clinical trials (DPSI-IDP-108-P3-01 & DPSI-IDP-108-P3-02): 
The Phase 3 trials were similar in design and both the trials were multicenter, 
randomized, double-blind, vehicle controlled, parallel design to evaluate the safety and 
efficacy of once daily topical application of IDP-108 relative to vehicle in the treatment 
of mild to moderate onychomycosis of the toenails. In these trials, subjects were 
randomized (3:1) to apply either IDP-108 or vehicle once daily at bedtime to all affected 
toenails for 48 weeks. In both the trials, the primary efficacy endpoint consisted of a 
comparison between percentage of subjects in each treatment group who achieved 
complete cure (defined as 0% clinical involvement of the target toenail) at Week 52 (the 
4 week post-treatment follow-up visit). 
 
2.2.3 In which trials were PK assessed and what were the results? 
 
The list of clinical trials which included PK assessment of the parent drug (IDP-108) 
and/or metabolites (H3 and H4) is shown below. Table 3 (a to c) provided PK summary 
for the first 3 trials listed below [the calculated values excluded concentrations that were 
below the limit of quantification (BLQ)]. For the 2 supportive trials in Japanese, the 
systemic concentrations of the parent drug were within the range seen for other 3 trials 
and a detail review was not conducted. 

• DPSI-IDP-108-P1-03: Maximal use PK trial 
• DPSI-IDP-108-P1-02: Healthy subject PK  
• DPSI-IDP-108-P2-01: Phase 2 safety and efficacy trial* 
• KP-103-02: Skin irritation and photosensitization trial (Japanese) 
• KP-103-03: Assessment of concentrations in the infected and non infected nail 

(Japanese)  
* All trials except the Phase 2 trial (DPSI-IDP-108-P2-01) used the to-be-marketed 
formulation. Hence results of drug exposure from the Phase 2 trial will be discussed only 
with the aim of assessing any systemic safety signals with respect to drug levels.  
 
Table 3a: Cmax and AUC (mean ± SD) in Trial DPSI-IDP-108-P1-03 (Maximal use PK 
trial)  
Mean PK Parameters Days 1-2 Days 14-15 Days 28-29 

IDP-108 
AUC(0-t) (ng*h/mL) 1.79±2.04 (n=15) 10.29±5.90 (n=18) 12.15±6.91 (n=18) 
Cmax (ng/mL) 0.23±0.18 (n=18) 0.62±0.30(n=18) 0.67±0.37 (n=18) 

H3 
AUC(0-t) (ng*h/mL) 1.50±1.13 (n=6) 40.03±34.02(n=18) 45.80±31.58(n=18)
Cmax (ng/mL) 0.01±0.14 (n=18) 2.20±1.73 (n=18) 2.36±1.64 (n=18) 

H4*  
AUC(0-t) (ng*h/mL) BLQ 1.41 ± 1.34 (n=4) 2.30 ± 0.11 (n=4) 
Cmax (ng/mL) BLQ 0.03 ± 0.06 (n=5) 0.05 ± 0.08 (n=5) 
* In most subjects H4 concentrations were BLQ 
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Table 3b: Cmax and AUC (mean ± SD) in Trial DPSI-IDP-108-P1-02 (Healthy subject 
PK trial) 

Toenails Back Mean PK 
Parameters Single dose Multiple dose# Single dose Multiple dose# 

IDP-108 
AUC(0-24) (ng*h/mL) 2.64 ± 2.85 9.48 ± 3.86 23.56 ± 14.30 54.45 ± 36.99 
Cmax (ng/mL) 0.38 ± 0.39 0.54 ± 0.22 1.91 ± 1.76 3.53 ± 3.06 

H3 
AUC(0-24) (ng*h/mL) 5.65 ± 5.30 32.52 ± 14.70 18.86 ± 8.37 117.22 ± 57.96 
Cmax (ng/mL) 0.44 ± 0.36 1.63 ± 0.80 1.61 ± 0.77 5.46 ± 2.81 
# Multiple dose - 7 daily application   
 
Table 3c: Pre-treatment drug concentrations (mean ± SD) in Trial DPSI-IDP-108-P2-
01 (Phase 2 Safety and efficacy trial. To-be-marketed formulation not used)  

Mean pretreatment  concentration (ng/mL) Treatment 
Week 4 Week 8 Week 12 Week 24 Week 36 Follow-up 

30 days# 
 Parent drug  
IDP-108, 10% 
semi-occlusion 

0.48±0.4 1.16±2.4 0.62±0.5 0.70±0.7 0.73±0.5 0.02±0.1 

IDP-108, 10% 0.68±0.8 0.74±0.7 0.63±0.5 0.70±0.5 0.75±0.7 0 
IDP-108, 5% 0.40±0.2 0.50±0.6 0.57±0.8 0.89±0.8 0.41±0.4 0.12±0.3 
 H3 Metabolite  
IDP-108, 10% 
semi-occlusion 

1.18±0.6 0.84±0.5 1.70±1.6 1.91±1.7 1.77±1.3 0.21±0.1 

IDP-108, 10% 1.53±1.0 1.57±1.7 1.67±0.8 1.80±1.3 1.29±0.9 0.11±0.1 
IDP-108, 5% 1.08±0.6 1.42±1.3 1.20±1.1 1.60±1.0 0.88±0.6 0.25±0.5 
# 30 days after the last dose 
 
Reviewer comments: Trial DPSI-IDP-108-P2-01 was conducted using a different 
formulation which was not the to-be-marketed formulation. The Sponsor obtained only a 
single pretreatment sample at each noted visit. The baseline value (pre-treatment 
concentration on Day 1) is not included in Table 3c because there was no drug and 
metabolite concentration in the sample. The purpose of including this data is to provide 
additional support for systemic safety because the maximum mean parent drug 
concentration (week 8 under semi-occlusion) is approximately 1.73 fold higher than 
those observed under maximal use conditions (Day 28).  
 
Based on the available PK data (Table 3a, 3b and 3c), highest drug exposure for IDP-108 
and metabolite H3 was seen in the healthy subject PK trial (DPSI-IDP-108-P1-02) 
following multiple applications to the back. The results showed that the mean Cmax and 
AUC for IDP-108 on Day 10 following multiple administrations to the back were 
approximately 5.3 fold and 4.5 fold respectively, higher than the Cmax and AUC on Day 
28 in the maximal use PK trial (DPSI-IDP-108-P1-03).  
 

Reference ID: 3271034



 9

Reviewer comments: Refer to section 4 for further details on the trial designs and PK 
results. The Phase 2 Safety and Efficacy trial DPSI-IDP-108-P2-01 is not described in 
detail in this review because it did not use the to-be-marketed formulation. 
 
2.2.4 What information is known about drug metabolism? 
 
Efinaconazole is metabolized via oxidation (H4 and H5) and cleavage (H1, H2 and H3) 
and most metabolites are further glucuronidated (H2, H3, H4 and H5). Following 
metabolite chemical structures were determined with LC-MS/MS: 

• (H1): 2,3-hydroxyl 2-difluorinated phenyl triazole 
• (H2): 2-hydroxyl 2-difluorinated phenyl triazole  
• (H3): piperidine diol  
• (H4): monohydroxylated piperidine  
• (H5): 2-carbonyl 2-difluorinated phenyl triazole  
• Carboxylated piperidine  
• 2R,3R amine 

 
In-vivo, H3 was the major metabolite in human plasma and it is inactive. This was the 
only metabolite that was higher or equal to efinaconazole levels. In-vitro, H4 was the 
major metabolite and it is active. In-vivo H4 was quantifiable only in 4 subjects and in 
those subjects it was present < 25% of the parent compound based on the ratio of the 
AUCs (Mean ratio = 0.14). All other metabolites had some activity but were formed in 
very low levels, in-vivo. This did not warrant further investigation. The maximal use PK 
trial evaluated both the parent drug and H3 and H4 metabolite levels. 
 
2.2.5 What is the systemic safety margin of the drug exposure under maximal use 
conditions based on animal toxicity data?  
 
The mean exposure (AUC) for the max use PK trial (DPSI-IDP-108-P1-03) for the parent 
drug (IDP-108) was 12.15 ng*h/mL (Range: 1.46 – 25.25). Based on the highest 
observed exposure (25.25 ng*h/mL), the safety margin based on animal toxicity data is 
17 fold. Please see Pharmacology-Toxicology review by Dr. Linda Pellicore in DARRTS 
for further details. 
 
2.2.6 What is the safety profile of efinaconazole? 
 
According to the Sponsor, overall, no safety signals or trends were observed based on a 
review of adverse events (AEs) reported among subjects (both healthy volunteers and 
subjects with onychomycosis) who were exposed to IDP-108 (with efinaconazole 
concentrations of 1%, 5% and 10%) when applied to the toenails and via patches to skin 
on the back for up to 28 days. 
 
There were no deaths in the Phase 1 or 2 trials. However, 2 subjects, one in each of the 
Phase 3 trials, died and the events were assessed by the investigators as not related to the 
study drug. Specifically, in Phase 3 trial DPSI-IDP-108-P3-01, one subject committed 
suicide after being lost to follow-up and in the second Phase 3 trial DPSI-IDP-108-P3-02 
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one subject died due to lung squamous cell carcinoma. Both the deaths were determined 
by as unrelated to the study drug (IDP-108) the investigator. 
 
In the two Phase 3 trials combined, 1640 subjects reported 2763 AEs. According to the 
Sponsor most of the events occurred in a relatively few number of subjects (less than 1% 
of the subjects in each treatment group). In general, similar percentages of subjects in 
each treatment group experienced similar types of AEs. The most commonly reported 
treatment-related AEs (experienced by 1% or more of the subjects in either study drug 
group regardless of seriousness or severity) included application site dermatitis and 
application site vesicles. The Sponsor also claims that none of the 65 SAEs were 
treatment-related and most occurred in only one subject. Overall, 33 subjects, all but one 
of whom was in the IDP-108 group, discontinued either the study drug or the trial 
because of an AE. Most of the events were associated with application site reactions, and 
many of these were assessed as treatment-related. Finally the Sponsor concluded that no 
safety signals or unexpected trends associated with the use of IDP-108 were observed in 
the Phase 3 trials. 
 
Reviewer comments: For further information on drug safety, please see Clinical review 
by the medical officer Dr. Gary Chiang. 
 
 2.2.7 Has the potential for QT prolongation adequately addressed? 
 
In response to the Sponsor’s request for TQT assessment waiver, the Division of 
Dermatology and Dental Products (DDDP) granted the waiver request on 04/14/2010 
(see communication in DARRTS under IND 077732).  
 
Summary of DDDP review of TQT waiver request: The waiver request was reviewed by 
the medical office Dr. Brenda Vaughan (see review in DARRTS dated 03/18/2010 under 
IND 077732).  According to Dr. Vaughan, CDER’s DCRP QT Interdisciplinary Review 
Team was consulted who took into consideration the PK results from Study DPSI-IDP-
108-P1-02, that was conducted in 10 healthy subjects by applying the drug to healthy 
nails or back. Additionally, no potential for IDP-108 to delay cardiac repolorization 
(based on hERG inhibition, tissue distribution, cardiovascular safety pharmacology and 
ECG analysis in chronic studies) were identified. Although results from Study DPSI-IDP-
108-P1-02 were considered inconclusive, the QT Interdisciplinary Review Team 
recommended a waiver of TQT study based on the fact that the bioavailability of IDP-
108 and H3 metabolite were low. The team however recommended that periodic ECGs 
should be collected in all Phase 3 trials. 
 
Reviewer comments: The molecular weight of IDP-108 is 348.39. Therefore 1 nM 
concentration will be 348.39 ng/L or 0.34839 ng/mL. The mean Cmax of IDP-108 in the 
maximal use PK trial (DPSI-IDP-108-P1-03) was 0.67 ng/mL, which is above the sub-
nanomolar range (as per DDDP current practice, TQT assessment waivers have been 
granted when the systemic concentrations under maximal use conditions are in the sub-
nanomolar range and no hERG inhibition is observed).  
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Reviewer comments: See Reviewer comments under Section 2.3.4. 
 
2.3.1.4 Hepatic impairment 
 
No clinical studies have been conducted to evaluate the effect of hepatic impairment on 
the PK of IDP-108. This study is not justified given the low level of absorption and the 
topical indication. 
 
Reviewer comments: From all the PK assessments, the highest systemic concentrations 
(Cmax) for IDP-108 were observed in a trial in healthy subjects (DPSI-IDP-108-P1-02), 
where the mean value of Cmax following multiple applications to the back was 3.53 
ng/mL. This was approximately ~ 5.27 fold higher than the mean Cmax under maximal 
use conditions which was 0.67 ng/mL (DPSI-IDP-108-P1-03). Based on the summary of 
safety provided by the Sponsor, there appears to be no systemic safety concerns across 
all clinical trials. Furthermore, the maximum drug exposure under maximal use 
conditions had 17 fold margin of safety based on animal toxicity data. Considering all 
this information, assessment of drug exposure in renal and hepatic impaired subjects 
does not appear warranted.    
 
2.3.1.5 What pregnancy and lactation use information is there in the application? 
 
The Sponsor has not conducted any studies in pregnant and lactating women. The nature 
of the disease (onychomycosis) is not life threatening and does not warrant requiring such 
assessment.  
 
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 or response? 
 
The influence of extrinsic factors on dose-exposure and/or response was not explored. 
 
2.4.2 Drug-drug interactions 
 
The Sponsor evaluated metabolic drug-drug interaction potential of efinaconazole in-
vitro by identifying the CYP enzymes involved in efinaconazole metabolism and by 
assessing its capacity for induction and inhibition of CYP activity. The potential for H3 
to inhibit CYP enzymes was also tested.  
 
Multiple CYP enzymes were involved in efinaconazole metabolism with CYP2C19 and 
CYP3A4 identified as the primary isozymes associated with oxidative metabolism. 
CYP2C19 appeared to be the main CYP enzyme mediating H4 formation from 
efinaconazole.  
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Efinaconazole reversibly inhibited CYP2C8, CYP2C9, CYP2C19 and CYP3A4 and there 
was minimal inhibition of CYP1A2, CYP2E1, CYP2D6 and CYP2A6 activity. The major 
metabolite H3, had much less CYP activity and competitively inhibited CYP2B6. 
Efinaconazole non-competitively inhibited CYP2B6 
 
In the maximal use PK trial (DPSI-IDP-108-P1-03) the highest steady state Cmax on Day 
28 was 1.47 ng/mL for parent (mean Cmax = 0.67 ng/mL) and 7.45 ng/mL for H3 (mean 
Cmax = 2.4 ng/mL). These concentrations were low with the R value (1 + [I]/Ki) below 1.1 
(based on in-vitro efinaconazole CYP inhibition data for the most sensitive isoform was 
CYP2C9 with Ki of 0.26 μM or 91 ng/mL and the R value was 1.007). Hence, the 
potential for drug interactions due to CYP inhibition is unlikely. Therefore, further in-
vivo evaluations were not undertaken. 
 
Efinaconazole was not an inducer of CYP1A2 or CYP3A4 in human hepatocytes in vitro 
at concentrations as high as 350 ng/mL. The mean steady state plasma levels in 
onychomycosis patients under maximal use conditions on day 28 was 0.67 ng/mL, 
efinaconazole is not expected to induce CYP1A2 and CYP3A4 in vivo. The Sponsor did 
not evaluate the induction potential on CYP2B6. 
 
2.5 General Biopharmaceutics 
 
2.5.1 Based on biopharmaceutics classification system (BCS) principles, in what class 
is this drug and formulation? What solubility, permeability, and dissolution data 
support this classification? 
 
Not Applicable 
 
2.5.2 What is the relative bioavailability of the proposed to-be-marketed formulation to 
the pivotal clinical trial? 
 
The proposed-to-be-marketed formulation is used in the maximal use PK trial and two 
pivotal Phase 3 clinical trials. Hence relative bioavailability assessment is not needed. 
  
2.5.2.1 What data support or do not support a waiver of in vivo BE data? 
 
A waiver of in-vivo BE is not necessary as the proposed to-be-marketed formulation was 
used in the two 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? 
 
Effect of food on the BA is not evaluated for topical formulations. 
 
2.6 Analytical Section 
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2.6.1 How are the active moieties identified, and measured in the plasma and urine in 
the clinical pharmacology and biopharmaceutics studies? 
 
The active moiety (IDP-108) and metabolites H3 and H4 were identified using high 
performance liquid chromatography and tandem mass spectrometry (LC-MS/MS). 
 
2.6.2 Which metabolites have been selected for analysis and why? 
 
Metabolites H3 and H4 were selected for analysis. H3 was the major metabolite in-vivo 
(with exposure equal to or sometimes greater than the parent compound), and H4 was the 
major metabolite in-vitro [in-vivo H4 is present < 25% of the parent compound based on 
the ratio of the AUCs (Ratio = 0.14)]. H3 is an inactive metabolite and H4 has some 
activity. All other metabolites had some activity but were produced at very low levels and 
were not investigated further. 
 
2.6.3 For all moieties measured, is free, bound, or total measured?  
 
Total concentrations of IDP-108 and H3 and H4 metabolites was measured.  
 
2.6.4 What is the range of the standard curve? How does it relate to the requirements 
for clinical studies? 
 

• Range for parent compound IDP-108: 0.1 to 100 ng/mL 
• Range for metabolite H3: 0.1 to 100 ng/mL 
• Range for metabolite H4: 0.1 to 100 ng/mL  

 
This range was adequate as none of the plasma concentrations for IDP-108, H3 and H4 in 
the clinical trials exceeded the upper limit of 100 ng/mL.  
 
Reviewer comments: The same CRO was used for Trial DPSI-IDP-108-P1-03 (maximal 
use PK trial), Trial DPSI-IDP-108-P1-02 (Healthy subject PK trial) and Trial DPSI-IDP-
108-P2-01 (Phase 2 Safety and Efficacy trial). The name of the CRO was  

 
 
2.6.5 What are the accuracy and precision at LLOQ? 
 
LLOQ = 0.1 ng/mL. The mean values of intrarun (n=6) and inter-run (n=3) precision 
[reported as coefficient of variation (CV)] and accuracy [reported as Bias] is shown in the 
Table 5 below. 
 
Table 5: Mean accuracy and precision 
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Limits: The intrarun and inter-run precision (CV) and accuracy (Bias) was ≤ 20 % for 
LLOQ and ≤ 15 % for all other samples. 
 
2.6.6 What is the sample stability under the conditions used in the study (long-term, 
freeze-thaw, sample-handling, sample transport, autosampler, etc.)? 
 
The bioanalytical method was adequately validated and the long term storage stability 
was also adequate to cover the storage stability of PK samples (see details in Table 6). 
 
Table 6: Summary of Bioanalytical method validation 

Parameter IDP-108 H3 H4 
Freeze-thaw cycles Stable for up to 5 cycles from -70ºC to room temperature 
Internal standard stability 68 Days 
Bench top stability 17 Hours 7 Hours 26 Hours 
Refrigerated stability 11 Days 112 Days 92 Days 
Stability at -20ºC 321 Days 431 Days 122 Days 
Stability at -70ºC 431 Days 431 Days 146 Days 
 
Incurred sample reproducibility for Trial DPSI-IDP-108-P1-03: Incurred sample 
reproducibility (ISR) was evaluated using select samples near the Cmax and within the 
elimination phase for at least 10% of the samples across various subjects for IDP-108 and 
H3 only. The H4 metabolite was not included. The results of ISR for IDP-108 and H3 
demonstrated that at least two-thirds of these samples were within ± 20% variability of 
their respective original reported values [7.0% (4 of 57) for IDP-108 and 24.6% (14 of 
57) for H3 were out of acceptance criteria].  
 
Reviewer comments: The Sponsor did not conduct ISR on H4 concentrations and this 
seems reasonable since exposure to metabolite H4 was ≤ 25% of the parent drug and 
were BLQ in the majority of subjects. The results of ISR which demonstrated that at least 
two-thirds of these samples were within the ±20% variability of their original reported 
values is acceptable. 
  
Incurred sample reproducibility for Trial DPSI-IDP-108-P1-02: ISR was evaluated for 
clinical samples using select samples near the Cmax and within the elimination phase for at 
least 10% of the samples across all subjects. The results of the ISR demonstrated that at 
least two-thirds of these samples were within ±20% bias of their respective original 
reported values. 
 
Reviewer comments: The results of ISR which demonstrated that at least two-thirds of 
these samples were within the ± 20% variability of their original reported values is 
acceptable.  
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Resistance 
 
Efinaconazole drug resistance development was studied in vitro against T. 
mentagrophytes, T. rubrum and C. albicans. Serial passage of fungal cultures in the 
presence of sub-growth inhibitory concentrations of efinaconazole increased the MIC by 
up to 4-fold . The clinical significance 
of these in vitro results is unknown. 
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At the Day 0 visit, which was scheduled to occur within 30 days of the Screening Visit, 
all subjects updated their medical histories and concomitant medication uses and were re-
screened to confirm that they continued to meet the inclusion/exclusion criteria. Female 
subjects of childbearing potential had urine pregnancy tests performed. A negative 
pregnancy test was required for female subjects of childbearing potential. 
 
After confirming eligibility, subjects participated in the treatment phase of the study (Day 
1 through Day 28). Specifically during each treatment visit, at approximately the same 
time each morning, the subjects had the study drug (0.42 mL measured and delivered 
from a disposable syringe) applied to all 10 toenails and 0.5cm of adjacent skin by a 
trained nurse or study technician. The PK evaluations were conducted on Day 1-2, Day 
14-15, and Day 28-29. Additionally, a single blood sample was collected for PK analyses 
at any time during the two-week post-treatment follow-up visit.  
 
Evaluations of safety were conducted during the treatment phase and also during the 
post-treatment phase. This included assessment of AEs and localized skin reactions. In 
addition, the same vital sign measurements and clinical laboratory evaluations obtained at 
the Screening Visit were repeated at the Day 1 and Day 14 visits and Day 29 visit Female 
subjects of childbearing potential underwent urine pregnancy testing on Day 29.  
 
The clinical assessments of the great toenails which included absolute change from 
baseline in the percent of affected and unaffected great toenail were conducted to Day 29 
and prior to exit at the two-week post-treatment follow-up visit.  
 
PK Blood Sampling Time: PK plasma samples for the determination of drug (IDP-108) 
and metabolite (H3 and H4) levels were collected at the following time points:  

• Days 1-2: Pre-dose and at 1, 2, 4, 6, 8, 10, 12, 16, and 24 hours after the first dose 
of study drug on Day 1  

• Days 14-15: Pre-dose and at 1, 2, 4, 6, 8, 10, 12, 16, and 24 hours after the dose of 
study drug on Day 14  

• Days 28-29: Pre-dose and at 1, 2, 4, 6, 8, 10, 12, 16, and 24 hours after the last 
dose of study drug on Day 28  

• Two-week post-treatment visit: any time during the visit 
 
PK Parameters: PK endpoints were calculated from the individual plasma 
concentrations on Days 1 to 2, 14 to 15, and 28 to 29. These endpoints included plasma 
concentrations of IDP-108 and its metabolite(s), as well as calculations of Cmax (observed 
peak drug concentration), Tmax (time at which Cmax occurs), Cmin (observed minimum drug 
concentration), and AUC (area under the concentration-time curve).  
 
Subjects: Approximately 20 adult male and female subjects between 18 to 70 years of 
age were enrolled at a single clinic in the United States. Subjects had to have clinical 
diagnoses of severe onychomycosis affecting both great toenails defined as clinical 
involvement of 80% or more of the area of each great toenail and onychomycosis on at 
least four toenails other than the great toenails to be enrolled in this trial. The reason for 

Reference ID: 3271034



 21

subject discontinuation was on subject request and none of the subjects discontinued due 
to any AE. Subjects that discontinued were Subject 01-01 and Subject 01-15. Further 
Subject 01-01 also had unexplained pre-treatment (pre-dose baseline on Day 1) 
concentration of 0.337 ng/mL on Day 1. Both the subjects were not included in the PK 
analysis. 
 
Subject demographics and a summary of baseline characteristics at enrollment are shown 
in Table 7 and Table 8. 
 
Table 7: Subject Demographics 

 
  
Table 8: Summary of baseline characteristics 

 
 
PK results: The PK parameters of the drug (IDP-108) and metabolites H3 and H4 in 18 
subjects are shown in Table 9, 10 and 11 below 
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Table 9: Summary of PK parameters of parent drug (IDP-108) 
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Table 10: Summary of PK parameters of H3 (Metabolite) 
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Table 11: Summary of PK parameters of H4 (Metabolite) 

 
 
Assessment of steady state: The ratio of mean AUC and Mean Cmin on Day 14 versus 
Day 28 was ≤ 1.18 for the parent drug (IDP-108) and metabolite H3 suggesting that 
concentrations in-vivo were near steady state by Day 14 (Table 12).  
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Table 12: Steady state assessment for Parent drug (IDP-108) and metabolite – H3 

Day 
1-2 

Day 
14-15 

Day 
28-29 

Accumulation Ratio 
(Day 14/Day 1) 

Accumulation Ratio 
(Day 28/Day 14) 

PK 
parameter 

Parent Drug - IDP-108 
Mean AUC0-t  
(ng*h/mL) 

1.79 10.29 12.15 5.8 1.18 

Mean Cmax 
(ng/mL) 

0.23 0.62 0.67 2.7 1.08 

Mean Cmin 
(ng/mL) 

0 0.33 0.36 Not calculated 1.09 

 Metabolite - H3 
Mean AUC0-t  
(ng*h/mL) 

1.50 40.03 45.80 26.69 1.14 

Mean Cmax 
(ng/mL) 

0.09 2.20 2.36 24.44 1.07 

Mean Cmin 
(ng/mL) 

0 1.47 1.67 Not calculated 1.14 

 
Reviewer comment: Steady state assessment for metabolite H4 was not calculated 
because H4 was quantifiable only in 4 subjects and in those subjects it was present < 
25% of the parent compound based on the ratio of the AUCs (Mean ratio = 0.14).  
 
Summary of plasma concentrations of parent drug (IDP-108) are shown in Table 13 and 
individual subject and mean (± SD) plasma concentrations are shown in Figure 2. 
 
Table 13: Summary of Plasma concentrations by time for parent drug (IDP-108) 
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Figure 2: Individual subject and mean (± SD) plasma concentrations for IDP-108 
 

Days 1-2 

 
 

Days 14-15 
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Days 28-29 

 
 
 
For metabolite H3, Table 14 shows the summary of plasma concentrations and individual 
subject and mean (± SD) plasma concentrations are shown in Figure 3. 
 
Table 14: Summary of Plasma concentrations by time for metabolite H3 
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Figure 3: Individual subject and mean (± SD) plasma concentrations for metabolite H3 
 

Day 1-2 

 
 

Day 14-15 
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Day 28-29 

 
 
For metabolite H4, Table 15 shows the summary of plasma concentrations and individual 
subject and mean (± SD) plasma concentrations are shown in Figure 4. 
 
Table 15: Summary of Plasma concentrations by time for metabolite H4 
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Figure 4: Individual subject and mean (± SD) plasma concentrations for metabolite H4 
 

Day 1-2 

 
 

Day 14-15 
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Day 28-29 

 
 
Efficacy results: The mean change from screening to Day 29 in the percent of the 
affected toenail ranged from -0.8% (left great toenail) to -0.3% (right great toenail). The 
mean change from screening to the two-week post-treatment follow-up visit in the 
percent of the affected toenail ranged from -1.1% (left great toenail) to -1.9% (right great 
toenail). Separately, the mean change from screening to Day 29 in the measurement of 
the unaffected toenail ranged from 0.2 mm (left great toenail) to 0.0 mm (right great 
toenail). The mean change from screening to the two-week post-treatment follow-up visit 
in the measurement of the unaffected toenail ranged from 0.1 mm (left great toenail) to 
0.3 mm (right great toenail). Overall, these results showed that there were no meaningful 
changes from screening in the percent of the affected toenail or the measurement of the 
unaffected toenail due to the short duration of this study. 
 
Brief Summary of AEs: Of the 19 subjects who used the study drug, 4 experienced at 
least 1 AE. These events included upper respiratory tract infection, skin laceration, 
arthralgia, and back pain. None of the events were serious or related to the study drug. 
All 4 of the events resolved, 2 with the use of concomitant therapy and 2 without the need 
for concomitant therapy. One of the events (skin laceration) was severe and one of the 
events (arthralgia) was moderate; the other 2 events (back pain and upper respiratory tract 
infection) were mild. No subject discontinued use of the study drug, had a change in the 
frequency of study drug application, or discontinued from the study because of an AE.  
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According to the Sponsor, none of the reported AEs were serious which led to 
discontinuation of the study or study drug. These AEs were considered not related to the 
study drug.  No deaths were reported in this trial.  
 
Localized skin reactions: The localized skin reactions included redness and swelling as 
well as burning, itching, and vesiculation. According to the Sponsor few localized skin 
reactions were reported by any of the subjects. At approximately half of the study visits, 
1 to 2 subjects (up to 10.5% of the subjects) reported the presence of burning and/or 
itching. According to the Sponsor, the results of the localized skin reaction evaluations 
indicated that IDP-108 was well tolerated. A summary of local skin reactions is shown in 
Table16. 
 
Table 16: Summary of local skin reactions 

 
 
Reviewer comments: For further information on drug safety, please see Clinical review 
by medical officer Dr. Gary Chiang. 
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Trial Number: DPSI-IDP-108-P1-02 (Healthy subject PK trial) 
 
Title: A Phase 1, Randomized, Open-Label, Crossover Study Evaluating the Pharmacokinetics 
of Topically Applied IDP-108 Solution, 10% in Healthy Volunteers 
 
Bio-analytical work done by:  

 
 
Study Objectives: This study was designed to: 

• To evaluate the systemic exposure and characterize the plasma PK profile of IDP-
108 and its major metabolite, H3, following single and 7 days of daily 
administration of 10% IDP-108  solution applied topically to the toenails and back 
of healthy volunteers 

• To evaluate accumulation and time-dependent PK linearity of IDP-108 between 
single and multiple dose administrations 

• To evaluate the safety of topically administered IDP-108, 10% solution in healthy 
volunteers 

 
Study Design: This was a single-center, randomized, open-label, two-period, crossover study. 
Subjects were randomized to one of the following two treatment sequences 

• Sequence A: IDP-108 solution, 10% was to be applied to all 10 toenails during Period I 
and the skin on the back during Period II 

• Sequence B: IDP-108 solution, 10% was to be applied to the skin on the back during 
Period I and to all 10 toenails during Period II 

 
Subjects were required to complete a washout of at least 7 days between the last dose of study 
drug on Day 10 of Period I and the first dose of study drug on Day 1 of Period II. During each 
treatment period, the study drug was to be applied once on Day 1 and once daily Day 4 through 
Day 10 (7 consecutive days of dosing). No study drug applications were to occur on Days 2 and 
3. Blood and urine samples for routine safety laboratory tests (hematology, serum chemistry, and 
urinalysis) were to be obtained at Screening, Day 0 (each treatment period), and during each 
period on Days 10 and 13. All female subjects were to have a urine pregnancy test performed and 
recorded at Screening, Day 0 (each treatment period), and upon study exit. 
 
PK blood sampling time: Plasma samples for pharmacokinetic (PK) analysis were collected at 
the following time points for the determination of the concentrations of IDP-108 and its major 
metabolite, H3: 

• Days 1-4: Pre-dose (prior to the Day 1 morning application) and 1, 2, 4, 6, 8, 10, 12, 16, 
24, 28, 32, 36, 48 and 72 hours after dosing 

• Days 6 and 8: Pre-dose (prior to the morning application) 
• Days 10-13: Pre-dose (prior to the Day 10 morning application) and 1, 2, 4, 6, 8, 10, 12, 

16, 24, 28, 32, 36, 48 and 72 hours after dosing 
 
PK parameter estimation: The PK parameters were computed from the plasma 
concentration data using actual sampling times were Cmax (observed peak drug 
concentration), Tmax (time at which Cmax occurs),Cmin (observed minimum drug 
concentration - trough level at pre-dose), t1/2 (apparent terminal half-life), AUC0-t (area 
under the concentration-time curve from time zero up to the sampling time corresponding 
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to the last quantifiable concentration), AUC24h (area under the concentration-time curve 
from time zero through 24 hours -corresponding to the dosing interval), AUCinf (area 
under the concentration-time curve from time zero extrapolated to infinity for Day 1 
only), Frel (relative systemic bioavailability of IDP 108 applied to the back relative to the 
dose applied to the toenails) and Ro (accumulation ratio).  
 
Dose administered: 2.5 mL on back skin; 0.42 mL on all 10 toenails 
 
Approximate daily dose: ~42 mg (toenail treatment); ~250 mg (back treatment) 
 
Route of administration: Topical 
 
Number of subjects: A total of 10 subjects were randomized to study drug (5 subjects in 
each sequence), and 9 subjects completed the study as planned. Subject 03 (Sequence B) 
withdrew prior to Period II dosing due to schedule conflict. Table 17 shows the summary 
of subject disposition by sequence and Table 18 shows the summary of subject 
disposition by study period. Subject demographics are shown in Table 19. 
 
Table 17: Summary of Subject Disposition by Sequence 

 
Sequence A (toenail application) and B (back application) 
 
Table 18: Summary of Subject Disposition by study period 
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Table 19: Subject demographics 

 
 
PK results for parent drug (IDP-108): 
 
Single dose: Table 20 summarizes the mean PK parameters of IDP-108 following single 
application of the drug on toenails and on the back on Day 1.  
 
Table 20: Summary of mean PK parameters of IDP-108 following single application 

 

 
 
Multiple dose: Table 21 summarizes the mean PK parameters of IDP-108 on Day 10 
following multiple applications of the drug on toenails and on the back for 7 days.  
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Table 21: Summary of mean PK parameters of IDP-108 following multiple 
applications 

 

 
 
The accumulation ratios for IDP-108 from applications of 10% drug solution on toenails 
and on the back from Day 1 to Day 10 are shown in Table 22 and mean plasma 
concentration profile is shown in Figure 5. 
 
Table 22: Summary of Accumulation Ratios – IDP-108 

 

 
 
Figure 5: Mean plasma concentrations of IDP-108 following single application 
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PK results for metabolite H3: 
 
Single dose: Table 23 summarizes the mean PK parameters of metabolite H3 following 
single application of the drug on toenails and on the back on Day 1.  
 
Table 23: Summary of mean PK parameters of H3 following single application 

 

 
 
Multiple dose: Table 24 summarizes the mean PK parameters of metabolite H3 on Day 
10 following multiple applications of the drug on toenails and on the back for 7 days.  
 
Table 24: Summary of mean PK parameters of H3 following multiple applications 

 

 
 
The accumulation ratios for H3 from applications of 10% drug solution on toenails and 
on the back from Day 1 to Day 10 are shown in Table 25 and mean plasma concentration 
profile is shown in Figure 6. 
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Table 25: Summary of Accumulation Ratios – H3 

 
 
Figure 6: Mean Plasma Concentrations of H3 (0 – 72 hours) (N = 10) 

 
 
Table 26 compares the ratio of metabolite-to-parent for IDP-108 applications on the 
toenails vs. back for Day 1 and Day 10. 
 
Table 26: PK Parameter Comparison - IDP-108 and H3 

 
 

Reference ID: 3271034



 42

Brief Summary of AEs: According to the Sponsor, 6 subjects experienced a total of 18 
AEs over the course of the study. The AEs were mild in severity and no SAEs were 
reported. All AEs were followed until resolution, with the exception of Subject 10, who 
was diagnosed with asymptomatic bacteriuria per clinical labs drawn during the study. 
This subject was monitored by the Medical Investigator from onset to study exit and was 
verbally queried on two occasions on whether she felt symptomatic. According to the 
Sponsor, on both occasions the subject indicated that she did not feel symptomatic. Due 
to the asymptomatic response from the subject, the Medical Investigator concluded it was 
appropriate for the subject to exit the study with no additional follow-up. This AE was 
considered not related to the study drug by the Medical Investigator.  There were no 
deaths in this trial. Overall, the most common AEs reported were headache and upper 
abdominal pain which were considered not related to the treatment by the Investigator. 
Table 27 provides a summary of AEs observed in this trial. 
 
Table 27: Summary of AEs observed in Trial DPSI-IDP-108-P1-02 

 

 
 
Reviewer comments: For further information on drug safety, please see Clinical review 
by medical officer Dr. Gary Chiang. 
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Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 
NDA/BLA Number 203567 Brand Name  
OCP Division (I, II, III, IV, V) III Generic Name Efinaconazole, 10% 
Medical Division DDDP Drug Class Triazole antifungal 
OCP Reviewer Chinmay Shukla, Ph.D. Indication(s) Topical treatment of 

onychomycosis 
OCP Team Leader Doanh Tran, Ph.D. Dosage Form Solution 
Pharmacometrics Reviewer NA Dosing Regimen Apply once daily using the 

built-in flow-through brush 
Date of Submission July 26, 2012 Route of 

Administration 
Topical 

Estimated Due Date of OCP 
Review 

March 05, 2013 Sponsor Dow Pharmaceutical 
Sciences, Inc. 

Medical Division Due Date March 12, 2013 Priority 
Classification 

Standard 

PDUFA Due Date May 26, 2013 
  

Clin. Pharm. and Biopharm. Information 
 “X” if 

included at 
filing 

Number of 
studies 
submitted 

Number 
of studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                                  
Table of Contents present and 
sufficient to locate reports, tables, 
data, etc. 

X                                             

Tabular Listing of All Human Studies  X                                             
HPK Summary  X                                             
Labeling  X                                             
Reference Bioanalytical and 
Analytical Methods 

                                             

I.  Clinical Pharmacology                                                                                           
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase I) - X                                                                                        

Healthy Volunteers-                                                                                           

single dose:     

Reference ID: 3189578

(b) (4)



CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS 
 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement 

 

 2

multiple dose: X 1  Study DPSI-IDP-108-P1-
02: PK in 10 healthy 
subjects using to-be-
marketed formulation 

Patients-                                                                                           

single dose:     
multiple dose: X 1  Study DPSI-IDP-108-P1-

03: Maximal use PK trial 
in 20 patients with severe 
onychomycosis using to-
be-marketed formulation 

   Dose proportionality -                                              
fasting / non-fasting single dose:     

fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -                                                                                                                   

In-vivo effects on primary drug:     
In-vivo effects of primary drug:     

In-vitro:     
    Subpopulation studies -                                                                                                                   

ethnicity:     
gender:     

pediatrics:     
geriatrics:     

renal impairment:     
hepatic impairment:     

    PD -                                                                                                                   
Phase 2:     
Phase 3:     

    PK/PD -                                                   
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                  

Data rich:     
Data sparse:     

II.  Biopharmaceutics                                                                                                                  
    Absolute bioavailability     
    Relative bioavailability -                                                                                                                   

solution as reference:     
alternate formulation as reference:     

    Bioequivalence studies -                                                                                                                    
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies     
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol 
induced dose-dumping 

    

III.  Other CPB Studies                                                                                                                   
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan     
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    Literature References     
Total Number of Studies  9  Four Phase 1, One Phase 

2, Two Phase 3 and Two 
Non-IND (Non-IND 
studies are included to 
provide supplemental 
safety data) 

 
On initial review of the NDA/BLA application for filing: 
 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence 

data comparing to-be-marketed product(s) and 
those used in the pivotal clinical trials? 

  X All pivotal studies are conducted 
with the to-be-marketed formulation 

2 Has the applicant provided metabolism and 
drug-drug interaction information? 

X    

3 Has the sponsor submitted bioavailability data 
satisfying the CFR requirements? 

X   Study DPSI-IDP-108-P1-03: 
Maximal use PK trial in 20 patients 
with severe onychomycosis using 
to-be-marketed formulation  

4 Did the sponsor submit data to allow the 
evaluation of the validity of the analytical 
assay? 

X   Inadequate long term sample 
stability for Study DPSI-IDP-108-
P1-03 (maximal use study). 

5 Has a rationale for dose selection been 
submitted? 

X    

6 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
organized, indexed and paginated in a manner 
to allow substantive review to begin? 

X    

7 Is the clinical pharmacology and 
biopharmaceutics section of the NDA legible 
so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does 
it have appropriate hyperlinks and do the 
hyperlinks work? 

X    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-

submission discussions, submitted in the 
appropriate format (e.g., CDISC)?  

X   The Sponsor has not submitted raw 
data sets of the two Non-IND Phase 
1 trials. 

10 If applicable, are the pharmacogenomic data 
sets submitted in the appropriate format? 

  X  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic 

information submitted? 
X    

12 Has the applicant made an appropriate attempt 
to determine reasonable dose 

  X  
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Study number Objective Test product and 

Duration of treatment 
No. of 

subjects 
Phase 1 

DPSI-IDP-108-P1-01 Dermal Irritation * 1% (TBM*), 5% 
(TBM*) & 10% (TBM) 
* 21 days 

55 (healthy) 

DPSI-IDP-108-P1-02 PK in Healthy subjects * 10% (TBM)  
* 28 days 

10 (healthy) 

DPSI-IDP-108-P1-03 Maximal use PK trial * 10% (TBM)  
* 28 days 

20 (severe 
disease) 

DPSI-IDP-108-P1-04 Contact sensitization * 10% (TBM)  
* 8 weeks 

239 
(healthy) 

Phase 2 
DPSI-IDP-108-P2-01 
Conducted in Mexico 

Safety and Efficacy * 5% (not TBM) & 
10% (not TBM)  
* 40 weeks 

135 (mild to 
moderate) 

Phase 3 
DPSI-IDP-108-P3-01 Safety and Efficacy 870 (mild to 

moderate) 
DPSI-IDP-108-P3-02 Safety and Efficacy 

* 10% (TBM)  
* 52 weeks 

781 (mild to 
moderate) 

Non-IND Phase 1 studies 
KP-103-02 
Conducted in Japan 

Skin irritation and 
Photosensitization 

* 5% (TBM*) & 10% 
(TBM) 
* 28 days 

56 (healthy) 
 

KP-103-03 
Conducted in Japan 

To investigate efinaconazole 
concentrations in effected vs. 
normal toenails as well as 1st 
vs. 2nd toenail with different 
thickness 

* 1% (TBM*), 5% 
(TBM*) & 10% (TBM) 
* 7 days 

40 
(diseased) 

TBM: To-be-marketed formulation of 10% strength 
TBM*: Formulation similar to to-be-marketed but of strength other than 10% 
 
Pharmacokinetic assessment: The Sponsor has evaluated PK of the parent compound as well as 
major metabolites H3 and H4 in healthy subjects and in subjects with onychomycosis under 
maximal use conditions. The parent drug and metabolites were quantifiable in almost all subjects 
with Cmax of metabolite H3 approximately 3.5 times higher than the parent compound on Day 
28. The Cmax of metabolite H4 was approximately 76 % lower than the parent compound on 
Day 28. In addition to this, the Sponsor has also assessed metabolic pathway of efinaconazole 
and addressed the potential for drug-drug interaction. Bioanalytical reports and associated 
method validation reports are available for review for trials DPSI-IDP-108-P1-02 and DPSI-IDP-
108-P1-03. 
 

Reference ID: 3189578



CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS 
 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement 

 

 7

Recommendation: The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 
finds that the Human Pharmacokinetics and Bioavailability section for NDA 203567 is fileable. 
  
Comments for the Sponsor:  
 
1. For trial DPSI-IDP-108-P1-03, we notice that the long term storage stability data provided 

by you appears to be inadequate. Provide long term storage stability data for the parent 
compound and metabolites to support the storage stability of PK samples to cover the 
duration from the time of PK sample collection during the trial to the time of sample 
analysis. In addition, clarify the duration of storage for the internal standard solution used 
during analysis of samples from this trial and whether there is sufficient stability data to 
support such duration. 

2. For trial DPSI-IDP-108-P1-02, under Section 5.3.3.1.1, Study DCN-1002550 - 
Bioanalytical Report, it states that the “Stock stability has been established and is reported 
separately.”  Provide this report for review.   

3. Submit bioanalytical method validation report and bioanalysis reports for trials KP-103-02 
and KP-103-03. 
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