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Material Reviewed/Consulted
OND Action Package, including: Names of discipline reviewers
Clinical Review Martin Kaufman, DPM, MBA
Statistical Review Xin Fang, PhD

Mahboob Sobhan, PhD
Pharmacology Toxicology Review Jeffrey Bray, PhD

Lynnda Reid, PhD
CMC Review Bogdan Kurtyka, PhD

Moo Jhong Rhee, PhD
ONDQA Biopharmaceutics Review Tapash Ghosh, PhD

Angelica Dorantes, PhD
Clinical Pharmacology Review Lanyan Fang, PhD

Hae-Young Ahn, PhD
Office of Scientific Investigations Seongeun Julia Cho, PhD

Sam Haidar, PhD, RPh
CDTL Review Suresh Kaul, MD, MPH
OSE/DMEPA Manizheh Siahpoushan, PharmD

Jim Schlick, RPh, MBA
OSE/DRISK Cynthia LaCivita, PharmD

Claudia Manzo, PharmD
Office of Prescription Drug 
Promotion

Jina Kwak, PharmD

Division of Medical Policy Program Shawna Hutchins, RN, BSN, MPH
Melissa Hulett, RN, BSN, MSBA

Controlled Substance Staff James Tolliver, PhD
Michael Klein, PhD

Project Management Staff Jeannie Roule
Jennifer Mercier 

OND=Office of New Drugs
OSE= Office of Surveillance and Epidemiology
DMEPA=Division of Medication Error Prevention and Analysis
DRISK=Division of Risk Management
CMC=Chemistry, Manufacturing, Controls
ONDQA=Office of New Drugs Quality Assessment
CDTL=Cross-Discipline Team Leader
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4. Nonclinical Pharmacology/Toxicology

No new nonclinical studies were requested or submitted to support this application. In the 
review dated April 10, 2013, the pharmacology/toxicology reviewer (Jeff Bray, PhD)
recommended approval of Vogelxo from a nonclinical pharmacology/toxicology perspective.

Comment: I concur with the conclusions reached by the pharmacology/toxicology reviewer
that there are no outstanding pharm/tox issues that preclude approval.

5.   Clinical Pharmacology/Biopharmaceutics

The Applicant conducted a pivotal bioequivalence (BE) study (P06-011) to establish
therapeutic equivalence of Vogelxo to Testim.  In addition, two pharmacokinetic (PK) studies 
were conducted to assess safety regarding skin-to-skin transference (P10-003) and hand and 
application site washing to remove residual testosterone (P10-002).  

Bioequivalence Study (P06-011): This was a single center, open-label, single-dose, open-
label, randomized, 2-treatment. 4-way replicate crossover study conducted under fasting 
conditions comparing equal doses (100 mg testosterone) of the test (Vogelxo) and reference 
(Testim) products.  Treatment phases were separated by a washout period of 7 days.  A total of 
84 adult males with hypogonadism (an average of two morning total serum testosterone levels 
≤ 300 ng/dL [measured on two separate days]) were enrolled.  Seventy three (73) subjects 
completed study, although only 58 subjects contributed to the pharmacokinetic analyses after 
15 subjects were excluded for having a mean baseline testosterone serum concentrations > 350 
ng/dL during at least one dosing period.   The 90% confidence intervals about the ratio of the
geometric means of Vogelxo (referred to as USL240 in Table 1) to Testim were within the 
80.00% and 125.00% limits for PK parameters Cmax, AUC0-24hr and AUC0-72hr of the ln-
transformed baseline-corrected data shown in Table 1.  

Table 1: Baseline Corrected BE Analysis (Study P06-011: PK eligible subjects, N=58)

Source: Primary clinical pharmacology review (7/12/13), Table 1

Comment: The clinical pharmacology reviewer finds acceptable that the pivotal BE study was 
conducted using the 100 mg testosterone dose, despite the fact that the starting dose for Testim 
and Vogelxo is 50 mg.  The reviewer concludes that the use of 100 mg dose could minimize the 
noise from the endogenous testosterone concentrations in assessing BE between Vogelxo and 
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for 3 minutes prior to wash and rinse (treatment A), air dry for 3 minutes prior to wash/rinse 
and then air dry after wash/rinse (treatment B), or washed and rinsed immediately (treatment 
C).  Skin swab samples of the application hand were collected for testosterone within 15 min 
prior to dosing, after testosterone application, and after washing.

The testosterone level (micrograms) on the hand surface before and after washing and the 
percentage of testosterone removed from the skin surface by washing were determined from 
the skin swab data.  Results are shown in Table 3.  Hand washing removes approximately 99% 
of testosterone from the hand skin surface.

Table 3: Testosterone Level (micrograms) on Hand Skin Surface Before and After 
Washing Procedures

Source: Primary clinical pharmacology review (7/12/13), Table 3

Comment: Hand washing under the various scenarios tested, which likely mimic actual use 
conditions, significantly reduces the risk of secondary transfer via direct skin contact with the 
patient’s hand. This information will be included in labeling to mitigate the risk of transfer of 
testosterone to others via contact with the patient’s hand.  

The clinical pharmacology reviewer (Lanyan Fang, PhD) concluded that:
1. Bioequivalence has been demonstrated for Vogelxo with Testim as the reference drug.
2. Washing or covering the application site with clothing was effective in decreasing the 

known risk of skin to skin transference of testosterone gel products.
3. Hand washing was effective in removing residual testosterone from the hand and is 

another effective strategy to decrease the risk of transference via contact with the 
patient’s hand surface.

In the review dated July 12, 2013, the clinical pharmacology reviewer (Lanyan Fang, PhD)
concluded that “the overall Clinical Pharmacology information submitted to support this NDA 
is acceptable provided that a satisfactory agreement is reached regarding the labeling 
language.”

Comment: I concur with the conclusions reached by the clinical pharmacology reviewer that 
there are no outstanding clinical pharmacology issues that preclude approval.

6. Clinical Microbiology
Non-applicable.
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7. Clinical/Statistical-Efficacy

The efficacy of Vogelxo relies on the successful demonstration of bioequivalence of systemic 
testosterone exposure with the reference drug Testim in hypogonadal male subjects in study 
P06-011. The efficacy evaluation included the following pharmacokinetic parameters: AUC0-t, 
AUC0-∞, Cmax, Tmax, Kel and T1/2 for baseline uncorrected and baseline corrected testosterone. 
The 90% confidence interval of the ratios of exposure measures (AUC, Cmax) of Vogelxo
compared to Testim were within the BE limit of 80% to 125%, confirming bioequivalence (see 
Section 5 Clinical Pharmacology/Biopharmaceutics). No other clinical efficacy trials were 
requested or conducted.  

The proposed dosing for Vogelxo is 50 mg testosterone (a single application of one 5-gram gel 
tube, one 5-gram gel packet, or four metered dose pump actuations [12.5 mg per actuation])
applied once daily to clean, drug intact skin of shoulders and/or upper arms.  The daily dose 
may be increased to 100 mg testosterone (two 5-gram tubes/packets or eight pump actuations), 
if indicated.  Labeling will instruct the use of tube/packet separately from metered dose pump.

The clinical reviewer (Martin Kaufman, DPM, MBA) and CDTL (Suresh Kaul, MD, MPH) 
concluded that bioequivalence between Vogelxo and Testim has been demonstrated to support 
the conclusion that Vogelxo is effective as testosterone replacement therapy in the intended 
population.  A statistical review was not necessary for this application.

Efficacy summary: From an efficacy standpoint, the demonstration of bioequivalence between 
Vogelxo and Testim, together with their known pharmaceutical equivalence, supports a 
regulatory conclusion of therapeutic equivalence.

8. Safety

The general safety of Vogelxo is supported by a demonstration of bioequivalence to Testim.  
The overall adverse events reported in the 5 studies conducted with Vogelxo did not raise any 
new concerns from the known safety profile of testosterone gel products.  No deaths or drug-
related non-fatal serious adverse events were reported in the development program of 
Vogelxo.  

Formulation-specific safety of Vogelxo was assessed in the skin transference, hand washing, 
and skin irritation-sensitization studies.  Details discussions of the skin transference and hand 
washing studies are found in Section 5 Clinical Pharmacology/Biopharmaceutics. The 
following section discusses only the skin irritation-sensitization study.

Skin Sensitization and Irritation Study: This was a single-center, within-subject 
randomized, double-blind study in 255 healthy adult male subjects to evaluate the cumulative 
irritation and sensitization produced by Vogelxo compared with Testim. Each subject received 
all 4 test materials (Vogelxo, Testim, positive irritant, low irritant). The study evaluated skin 
irritation response during the 21-day induction phase using the Berger/Bowman Skin Irritation 
Scale. The induction phase was followed by a 2-week no-drug rest phase, after which the 
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Guide under the REMS to mitigate the transference risk.  The same labeling and Medication 
Guide REMS will apply to Vogelxo.  

10. Pediatrics

The Applicant requested a full pediatric waiver.  Because it does not involve a new active 
ingredient, new indication, new dosage form, new dosing regimen, or new route of 
administration, this application does not trigger PREA requirements. 

11. Other Relevant Regulatory Issues

Office of Scientific Investigations (OSI): At the request of the Office of Clinical 
Pharmacology, OSI inspected the analytical portion of the pivotal BE study (P06-011).  OSI 
concluded “although inconsistent integration in chromatogram processing is objectionable, the 
inspection did not identify any incidents in which integrity or accuracy of the data was 
compromised.” The final determination was “VAI.” 

Office of Compliance:  Compliance determined that inspections of the drug substance and 
drug product manufacturing and testing operations are acceptable (December 31, 2012).

Office of Surveillance and Epidemiology
 Division of Medication Error Prevention and Analysis (DMEPA): DMEPA found the 

tradename Vogelxo, and the container and carton labeling acceptable.
 Division of Risk Management (DRISK): DRISK found the Risk Evaluation and Mitigation 

Strategy (REMS) acceptable.

Controlled Substance Staff (CSS): Vogelxo will be a Schedule III controlled substance, as 
with other testosterone products.  CSS found acceptable the labeling under Section 9 (Drug 
Abuse and Dependence), which was identical to the language recommended by CSS in April 
2012 for the Testosterone Gel 1% under NDA 203-098.

Financial Disclosure: The Applicant certified that no clinical investigator participating in 
studies with Vogelxo had disclosable financial interest.  The clinical team did not identify any 
concerns regarding financial disclosures for this NDA.

Litigation: The NDA holder of the reference drug Testim, Auxilium Pharmaceuticals Inc., has 
initiated a patent infringement suit against the Applicant in the US District Court for the 
District of Delaware (Auxilium Pharmaceuticals Inc. et al v. Upsher-Smith Laboratories Inc. 
Docket#: 13-CV-148).  Therefore, final approval cannot be granted at this time.

Comment: The ongoing infringement suit is the only unresolved regulatory issue at this time.  

12. Labeling
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Labeling negotiations are completed.  Labeling for Vogelxo is now consistent with that of 
Testim and with other previously approved testosterone gel products with respect to secondary 
transfer potential, including a boxed warning and Medication Guide.   

 The Office of 
Prescription Drug Promotion (OPDP) recommended revisions the prescribing information, and 
OPDP and the Division of Medical Policy Programs provided revisions to the Medication 
Guide.  These recommendations were considered and incorporated into the approved labeling.   
The final labeling was acceptable to the Study Endpoints and Label Development Team, after 
minor formatting revisions.

13. Decision/Action/Risk Benefit Assessment

 Regulatory Action

I agree with the CDTL and the review teams that Vogelxo should be approved as testosterone 
replacement therapy in males for conditions associated with a deficiency or absence of 
endogenous testosterone.  

Because of ongoing patent infringement litigation against Vogelxo, however, this NDA will 
receive a tentative approval at this time. Final approval is contingent upon the final 
determination by the US District Court or expiry of the affected patents, and the assurance that 
there have been no changes to the conditions at the time of tentative approval that could impact 
final approval.

 Risk Benefit Assessment

Vogelxo is pharmaceutically equivalent to Testim in testosterone content and has been shown 
to be bioequivalent to the reference drug Testim.  Therefore, therapeutic equivalence, and 
general safety, between Vogelxo and Testim has been established. Formulation-specific safety 
issues were adequately assessed in the studies of skin transference, hand washing, and 
comparative skin irritation-sensitization with Testim.  Findings from the skin transference and 
hand washing studies show that specific actions effectively mitigated the risk of secondary 
transfer of testosterone, and these actions will be conveyed in labeling. The skin irritation and 
sensitization potential of Vogelxo was comparable to that of Testim.  Overall, I believe that the
benefit of Vogelxo outweighs its risks in the intended population.

 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

At the time of final NDA approval, a Medication Guide REMS will be required to mitigate the 
risk of secondary testosterone skin transference to others, especially women and children.  
This requirement is a class REMS for all currently approved testosterone gel or solution 
products.  

 Recommendation for other Postmarketing Requirements and Commitments:

None.
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