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The consult review on the applicator of the drug product has been conducted by the Office of 
Device Evaluation, Center for Devices and Radiological Health (CDRH). The device 
constituent part of this combination product is recommended for approval by CDRH.

4. Nonclinical Pharmacology/Toxicology

Under the original IND 117635, in 4-week dermal studies (vehicle and sham controls,
25%, 32.5% and 40% hydrogen peroxide) in rats and minipigs, animals received four
weekly applications of test solutions, followed by 2- week recovery period.

In a 4-week rat study, immediately following the first application, white patches were 
observed in most high-dose of the animals; these lesions completely disappeared by day four. 
In addition, flaky skin and scabbing was observed on the dorsal anterior or posterior regions of 
some the same females. No dermal reactions were observed at the end of the recovery period.

In rats, the mean average pre-dose plasma (basal) level of H2O2 on day 1 was 0.62μM (0.352-
0.887μM). On the same day, plasma peroxide levels after treatment with 25% and 32.5% 
remained within the basal range at all-time points. In 40% animals, the concentration doubled 
to 1.2μM at 10 minutes returning to basal range within 30 minutes. After the second weekly 
dose, the plasma level at 10 minutes was 1.3μM and 1.5μM at 1 hour, returning to basal level 
at 6.5 hour.

In a 4-week minipig study, histologically, transient skin reactions were more pronounced in 
H2O2 treated animals, including degeneration of superficial collagen fiber, vacuolation of 
superficial dermis, perivascular inflammatory infiltrate, epidermal bullae and attenuation, basal 
cell hyperplasia, and occasional epidermal necrosis. At recovery, 3/6 high-dose animals still
exhibited these lesions. 

The pre-dose basal plasma concentration of H2O2 ranged between 0.05 to 3.255μM. 
Irrespective of the gender; dose level; duration of treatment; or blood sampling time, the 
plasma concentration of peroxide did not exceed the basal range.

In 12-week rat study, 40% hydrogen peroxide was well tolerated locally and systemically 
following weekly topical applications. Dose-dependent (32.5% and 40%) reversible lesions
(blanched skin, edema, scabs etc.) were confined to applications sites.  At the end of the 
recovery period of 28 days, histological findings were similar in drug and vehicle treated 
groups.

In the 12-week minipig study, a 45% concentration of H2O2 was applied to 2.5% of BSA. 
This higher concentration of H2O2 for 12 weeks did not cause systemic toxicity, indicating 
none or negligible absorption. The completely reversible local toxicity was confined to skin 
irritation reactions such as minimal to slight capillary ectasia/congestion and inflammation of 
the superficial dermis, minimal to slight epidermal hyperplasia and epidermal vacuolation. 
Local lesions were similar to those observed in minipigs receiving 40% hydrogen peroxide. 
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Because no systemic toxicity was observed in rat and minipig studies, and no penetration 
occurred through the dermatomed minipig and human skins (Franz pump), no safety 
pharmacology studies were deemed necessary. 

For in vitro and in vivo genotoxicity studies, the applicant relied on published literature. 

Because of high cytotoxicity of H2O2, in vitro genotoxicity studies were positive in terms of 
reverse mutation assays, gene mutation, chromosomal aberration, DNA strand break, 
unscheduled DNA synthesis, and DNA damage and sister chromatid exchange. However, in 
vivo genotoxicity studies were negative, due to lack of translation, rapid catabolism of 
peroxide to its basal nontoxic level, and buffering/detoxifying systems in plasma not 
permitting this level to elevate above the endogenous concentration.

Consistently generated peroxide in all internal organs including gonads is rapidly
disposed. Hydrogen peroxide is not absorbed through the skin and is rapidly degraded into 
water and oxygen by skin catalases.  Because of short duration of treatment, lack of any 
dermal absorption and lack of systemic toxicity, negative non-mutagenic and non-clastogenic 
behavior in in vivo genotoxicity studies, carcinogenicity studies with hydrogen peroxide are 
not warranted.

Based on the same biological rationale, there is no need to conduct reproductive and
developmental studies with hydrogen peroxide.

Local lymph node assay in mice established that hydrogen peroxide formulation is not a 
sensitizer.

After comprehensive evaluation of ocular studies conducted with various H2O2
formulations (consumer products), the European Commission opinion SCCP/1129/07 in
2007 declared hydrogen peroxide as an ocular irritant with a threshold level for human
eye ranging from 0.03 to 0.1 percent.

In phototoxicity assay, MEC (molar extinction coefficient) of  for
hydrogen peroxide was considered negligible compared to threshold of 1,000 MEC required to 
cause any cellular photo damage.

Pharmacology/Toxicology reviewer, Kumar D. Mainigi, Ph.D., recommended the approval of 
this NDA. 

5. Clinical Pharmacology/Biopharmaceutics 
The active pharmaceutical ingredient (API) used in the drug product, ESKATA
topical solution 40%, is hydrogen peroxide. Hydrogen peroxide is an oxidizing agent that can 
induce lipid and membrane peroxidation, protein oxidation, and lead to apoptosis and necrotic 
cell death. 
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Pharmacokinetics (PK)
The bioavailability of Eskata under maximal use conditions was evaluated in trial A-101-
SEBK-205. 

Trial A-101-SEBK-205 was an open-label trial in 24 adult subjects who had 10 eligible SK 
target lesions on the face, trunk and extremities. At baseline, prior to treatment, blood samples 
were obtained. Subjects’ SKs were treated with single application of the study product. 

Because HP rapidly degrades into water and oxygen, direct measurement of HP in blood was 
not possible. Instead, the changes in concentration ratio of glutathione (GSH, reduced form) 
and glutathione disulfide (GSSG, oxidized form) in blood, were measured following single 
application of Eskata to SK lesions. The GSH/GSSG ratio in post-treatment blood samples did 
not change significantly following application of Eskata when compared to pre-dose samples, 
suggesting no systemic absorption of hydrogen peroxide following topical administration of 
Eskata.

QT study
The Applicant submitted a waiver from conducting thorough QT/QTc (TQT) study for Eskata 
on 5/16/2017. The QT Interdisciplinary Review Team reviewed the waiver request and agreed 
with the applicant that the thorough QT/QTc study is not needed, for the following reasons:

 The recommendations in ICH E14 may not apply to products with highly localized 
distribution and those administered topically and not absorbed.

 Hydrogen peroxide (H2O2) is an endogenous ubiquitous product of cellular metabolism 
with endogenous levels in the micromolar range (circulating levels of <1 to 35 μM as per 
different literature sources).

 No significant changes in basal systemic levels of hydrogen peroxide in blood were 
observed after A-101 treatment for subjects in the maximal use study A-101- SEBK-205. 
While there is a possibility that there could be changes in exposure <0.3 μM (LLOD for 
assay sensitivity), it will not significantly alter the physiological systemic concentration of 
H2O2 under maximum use conditions.

 The nonclinical data does not suggest potential for hERG inhibition (in fact, 
supraphysiological concentrations of hydrogen peroxide accelerated the activation of the 
hERG current resulting in an effective increase in current). A shortening of the cardiac 
action has been reported in guinea pig myocytes and whole heart. As per the sponsor, 
these effects were observed at concentrations of 100 μM to 10 mM and considered only 
reflective of potential local pathophysiological levels attained under conditions of 
ischemia/reperfusion.

 The dosing for this drug is a single in-office treatment (application by a healthcare 
professional; not intended for application by patients), so there is no potential for chronic 
exposure.

For more information refer to full review by Dhananjay D. Marathe dated 8/31/2017.
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6. Clinical Microbiology 

Not applicable.

7. Clinical/Statistical- Efficacy

The applicant submitted data from two Phase 3 trials [(A-101-SEBK-301 (Study 301) and 
A-101-SEBK-302 (Study 302)] to establish the effectiveness of their product in the treatment 
of actinic keratosis (SK) that are raised. These were identically designed, randomized, 
multicenter, double-blind, vehicle-controlled, Phase 3 trials that evaluated the safety and 
efficacy of HP 40% solution for the treatment of raised SK on the face, trunk and extremities.  
The two trials evaluated in 937 subjects, 18 years and older, with who had four SK target 
lesions (SKTLs) with at least one target lesion on the face and with at least one target lesion on 
the trunk or extremities.  Each lesion was treated with 4 applications of study drug, at baseline 
and again at Day 22, if the lesion was still present. 

Efficacy was assessed on Day 106. The primary endpoint was the proportion of subjects with 
clearance of all target SK lesions at Day 106. The pre-specified secondary endpoint was the 
proportion of subjects who achieved clearance of three or more target lesions at Day 106 
compared to baseline. 

In both trials, Eskata was statistically superior to vehicle for all endpoints. The efficacy results 
are presented in Table below.

Table: Results of the Primary and Secondary Endpoints for Trials 
SEBK-301 and SEBK-302

Source: Statistical review by Kathleen Fritsch, Ph.D., Table 1; page 3.

In the Study 302, the response rate in the hydrogen peroxide arm was nearly twice the 
response rate observed in the trial Study 301. The higher response rate in Study 302 was 
driven by the results at a single center, as this center enrolled about 9% of the total subjects, 
but includes 53% of the subjects who achieved complete clearance. In a sensitivity analyses 
where the center with the high proportion of responders is removed, the results of Study 302 
remain statistically significant.

For detailed review of the Phase 3 trials and additional analyses, the reader is referred to the 
biostatistics review by Kathleen Fritsch, Ph.D., 
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8. Safety
The applicant conducted two identical randomized, vehicle controlled, Phase 3 trials (A-101-
SEBK-301 and A-101-SEBK-302) in subjects 18 years of age and older, with the raised SK 
lesions on the face, trunk and extremities. Pooled data from these Phase 3 trials comprise the 
primary safety database. Safety was also derived from the open-label Phase 3 trial (SEBK-303) 
and Phase 1 and Phase 2 trials that assessed safety of HP 40% during the development 
program for the SK indication.

The primary safety population was comprised of subjects who took part in two Phase 3 trials 
(A-101-SEBK-301 and A-101-SEBK-302) that included a total of 467 subjects who were 
treated with Eskata solution, 40%

Safety Results
One death (metastatic carcinoma of unknown primary) was reported during the development 
program for Eskata. The temporal relationship of death to the treatment and the mechanism of 
action of HP does not support a causal relationship.

In two Phase 3 trials, 10 subjects in each treatment arm experienced non-fatal SAEs. These 
SAEs were not considered treatment related.

In Phase 2 trials (SEBK-201, SEBK-202, and SEBK-203) an additional 5 non-fatal SAEs were 
reported. These SAEs were not considered treatment related.

The most frequently reported adverse reactions were local skin reactions. Local adverse 
reactions were consistent with the mechanism of action of hydrogen peroxide. Systemic 
adverse reactions were not expected as the drug product is not systemically absorbed.
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10. Pediatrics
Clinical trials submitted in support of this application were conducted in adult subjects. The 
Applicant had an Agreed Initial Pediatric Study Plan (iPSP) dated 10/29/2015. 

With this NDA, the applicant submitted a request for a waiver from conducting studies in 
pediatric patients 0 to less than 18 years of age. The reason stated was that, studies would be 
impossible or highly impracticable, given the low prevalence of SKs in the pediatric 
population.

Applicant’s proposed Pediatric Study Plan was presented to Pediatric Review Committee 
(PeRC) on September 20, 2017. The PeRC agreed with the plan for a full waiver as studies are 
impossible of highly impracticable.

11. Other Relevant Regulatory Issues 
There are no other unresolved relevant regulatory issues.

We have completed our review of the proposed proprietary name Eskata and, found to be 
acceptable.

12. Labeling 
The applicant submitted proposed labeling in the format that complies with the Physicians’ 
Labeling Rule. Professional and patient labeling were reviewed, and negotiations regarding the 
contents are ongoing at the time of closure of this review.

13. Recommendations/Risk Benefit Assessment 

 Recommended Regulatory Action: Approval
I concur with the recommendations of the multi-disciplinary review team for approval of 
NDA 209305, Eskata Solution, 40% pending agreement by the applicant with the 
recommended labeling revisions.

 Risk Benefit Assessment: 
The risk-benefit assessment supports approval of this product for the treatment of 
seborrhoeic keratoses that are raised, in patients 18 years of age and older.

 Recommendation for Postmarketing Risk Evaluation and Management Strategies
No postmarketing risk evaluation and mitigation strategies are recommended for this 
product.

 Recommendation for other Postmarketing Requirements and Commitments
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Postmarketing risk management beyond professional labeling, drug administration by 
healthcare provider, and routine pharmacovigilance,  is not needed.  

 Recommended Comments to Applicant
None.
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