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1 Executive Summary 

Recent Regulatory Overview 

On December 20, 2016, Antares Pharma (Sponsor) submitted an original NDA 209863 
(testosterone enanthate [TE] subcutaneous injection). 

On October 20, 2017, the Division issued a Complete Response Letter (CRL). Two 
Clinical deficiencies were listed in the Division’s CRL, as follows: 

1) A clinically meaningful mean increase in blood pressure (BP) was observed with 
use of Xyosted, with potential for an associated increased risk of major adverse 
cardiovascular events, and 

2) Two cases of suicide attempt (including one completed suicide) and two cases of 
depression were reported in the Xyosted development program; drug causality 
could not be excluded. 

On February 21, 2018, the Division met with Antares at a Type A meeting to discuss 
pathways to resolve the deficiencies listed in the CRL and identify any remaining issues. 
The reader is referred to the final Type A meeting minutes dated March 22, 2018. 

On March 29, 2018, the Sponsor submitted a Complete Response NDA re-submission 
to NDA 209863 (testosterone enanthate [TE] subcutaneous injection). 

The Sponsor did not submit new data or studies to this CR NDA re-submission.  The 
CR submission contains revised labeling and proposals to address the CR deficiencies. 
The reader is referred to the Clinical Review for the original NDA 209863, dated 
October 16, 2017, for a review of studies and data in the original submission. 

Recommendation on Regulatory Action 

The Clinical review team recommends an Approval action for this new drug application 
(NDA) for the following reasons: 

Efficacy: The efficacy data from the Phase 3 pivotal Study QST-13-003, along with 
supporting data from the Phase 3 Study QST-15-005, supports the Sponsor’s 
contention that Xyosted provides testosterone replacement in adult men with 
hypogonadism. 

Safety: The safety profile for Xyosted is consistent with the known safety profile for TRT, 
as demonstrated by the data submitted in the original NDA, except for the following 
three serious safety issues which are now considered to be resolved: 
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1) Identification of the potential for Xyosted to raise average systolic blood pressure 
(SBP) by approximately 4 mm Hg, a clinically meaningful amount. 

Specifically, ABPM measurements in Study QST-15-005 showed that treatment 
with Xyosted was associated with mean systolic/diastolic BP increases of 4/2 mm 
Hg. 

The Sponsor agrees to resolve this deficiency through the following: 
a) Substantive labeling revisions, including the following elements: 

•	 A Boxed Warning 
•	 A new Contraindications that limits use of Xyosted to the indicated 

patient population 
•	 A comprehensive Medication Guide (Med Guide) 

b) A Post marketing requirement (PMR) to assess patients’ comprehension 
of the Med Guide 

2) Reporting of two cases of suicide attempt (including one completed suicide) and 
two cases of severe depression in a rather small safety database. 

The Sponsor proposes substantive labeling revisions, including a new Warning 
for Depression and Suicide that will describe these 4 cases, including the 
attempted and completed suicides. The Sponsor also agrees to provide 
quarterly Periodic Adverse Event Reports (PADER) for the first three years of 
marketing that will contain a section dedicated to this key safety issue. The 
Sponsor will propose changes to the Xyosted labeling, if needed, based on their 
findings for this issue. At this time, while the labeling describes the cases and 
contains a new Warning, the available data does not support that this product 
has an increased risk for depression and suicide as compared to other TRT 
products. By agreeing to a new Warning and to report any new cases in quarterly 
PADERs for 3 years, in the opinion of the Clinical review team, the Sponsor has 
sufficiently addressed this issue. 

3) Reporting of high rates of erythropoietic adverse events (AEs), such as increased 
hematocrit and polycythemia, in the phase 3 studies 

The Sponsor agrees to substantive labeling revisions to reflect these findings and 
the labeling will recommend monitoring of hematocrit every 3 months while on 
patients are on Xyosted, which resolves this deficiency. 
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Risk Benefit Assessment 

The Clinical review team concludes that Xyosted is safe and effective as labeled. The 
risk/ benefit ratio for Xyosted for TRT in men with hypogonadism is now considered 
acceptable for approval of this NDA. 

In the prior review cycle, the Clinical review team had recommended a Complete 
Response (CR) action based on the Clinical safety deficiencies provided in Section 1 
above. 

However, the Sponsor now agrees to substantive labeling revisions including changes 
to the Boxed Warning, a new Contraindication, and a comprehensive Medication Guide, 
as well as to a PMR study that will assess patients’ comprehension of the Med Guide. 
These changes address the safety deficiencies identified in the original submission. For 
more detail, the reader is referred to the Section 5 of this review - Labeling. Thus, given 
these changes, the Clinical review team finds that Xyosted is safe and effective as 
labeled, and that the risk/ benefit ratio for Xyosted for TRT in men with hypogonadism is 
acceptable for NDA approval. 

Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies (REMS) 

The Clinical review team has recommended and the Sponsor has agreed to substantive 
new labeling that includes the following elements: 

•	 Boxed warning 
•	 Contraindication that limits use of Xyosted to the indicated patient population 

and excludes its use for the treatment of low testosterone concentrations due 
to conditions not associated with a structural or genetic etiology.  Examples 
of excluded conditions include “age-related hypogonadism” and obesity-
related hypogonadism. 

•	 Medication Guide (Med Guide) - outside of a REMS 

In addition, the Sponsor has agreed to conduct a postmarketing requirement study that 
will assess patients’ comprehension of key safety aspects of the Medication Guide. 

Recommendations for Postmarket Requirements and Commitments 

The Clinical review team recommended and the Sponsor was requested to conduct a 
Medication Guide comprehension study as a PMR. The Sponsor committed to conduct 
the required postmarketing study and the Sponsor provided acceptable milestone dates 
for protocol submission, study completion and study report submission.  
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2 Background 

2.1 Product Information 

Background: 

The natural hormone testosterone and its derivatives have androgenic and anabolic 

properties. The indication for testosterone is rep lacement therapy in men with deficiency 

or absence of endogenous testosterone and clinical hypogonadism due to certain 

medical conditions that are associated with structural and genetic disorders. For more 

details, refer to our October 16, 2017, Clinical Review of the original NOA. 


Product: 

The Sponsor submitted a 505(b) (2) NOA for testosterone enanthate injection, USP 

which rel ies primarily on the listed drug (LO) product, Delatestryl® Injection, approved in 

NOA 009165 on December 23, 1953. 


The proposed product, testosterone enanthate injection USP, 50 mg, 75 mg, or 100 mg 

in sesame oil solvent is supplied as a single-use, pre-filled, disposable, mini-needle 

autoinjector that delivers 0.5 ml volume for once weekly subcutaneous administration. 

Table 1 below identifies the components in each of the injection dosage strengths. 


Table 1: Dosage Strengths and Components of Drug Product in the Autoinjector 

Ingredients 
Quality 

Standard 
Function of 

Components 

Dose Strength 

50 mg/ 75 mg/ 
0.5ml 0.5ml 

100 mg/ 
0.5ml 

Testosterone 
enanthate 

USP 
Active 

Pharmaceutical 
Ingredient 

50 mg 75 mg 100 mg 

Sesame oil NF Solvent q.s. to 0.5 
ml 

q.s. to 0.5 
ml 

q.s. to 0.5 
ml 

q.s. - quantity sufficient to make 0.5 ml volume 
Source: From Table 1, section 2.3.P.1 Common Tech Summ with reviewer edits. 

2.2 Availability of Proposed Active Ingredient in the United States 

TE is currently available in the US market as Delatestryl, which was first approved 
under NOA 09165 on December 24, 1953 for the same indication as proposed for 
Xyosted . 
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2.3 Important Safety Issues With Consideration to Related Drugs 

The most important, well-known safety issues for the TRT class include, but are not 
limited to, the following: 

•	 Erythropoietic effects: increased hematocrit (Hct) and hemoglobin (Hb), 
polycythemia, with potential for cerebrovascular accident and/or deep venous 
thrombosis as a result 

•	 Prostate effects: increased prostate volume, increased PSA, potential for
 
worsening of BPH symptoms
 

•	 Lipid effects: potential for decreased HDL-cholesterol 
•	 Other effects: exacerbation of sleep apnea, breast tenderness and/or breast 

enlargement, liver toxicity (associated with high doses of orally active 17-alpha
alkyl androgens, such as methyltestosterone), decreased 
spermatogenesis/azoospermia (especially at high doses), peripheral edema, 
acne, and mood disorders. 

It remains unknown whether the use of testosterone by older men is associated with an 
increased risk of serious cardiovascular events and/or prostate cancer. 

3 Clinical Safety Issues 

3.1 Risk of Increased Blood Pressure (BP) 

Sponsor’s Proposal 

The Sponsor proposed to address the increased blood pressure CR deficiency through 
revised prescriber labeling including a Boxed Warning for the risk of increased BP, a 
Medication Guide, and a Risk Evaluation and Mitigation Strategy (REMS) consisting of 
a Communication Plan that would convey the risk of increased BP to health care 
practitioners and professional societies by email and by mass letter mailings. 

 The Sponsor’s proposed Boxed Warning was as follows: 
(b) (4)
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 Key text proposed for the Medication Guide was: 
(b) (4)

Reviewer’s Comment: We agreed with Sponsor on the need for substantive 
labeling revisions compared to the label proposed in the original NDA, to include 
a Boxed Warning and a Medication Guide that would convey the risk of increased 
blood pressure due to XYOSTED to prescribers and patients. However, the 
language in the Sponsor’s proposed Boxed Warning and Medication Guide was 
considered insufficient to fully convey the seriousness of the risk. 

For this reason, we recommended and the Sponsor agreed to add more robust 
labeling in the Boxed Warning; to add a Contraindication to limit use to the 
indicated population, and to provide a more substantive Medication Guide that 
will serve to convey the serious risk of increased blood pressure. The reader is 
referred to Section 5.1, Labeling for additional details related to the labeling for 
the risk of Increased BP. 

In addition, we recommended and the Sponsor agreed to conduct a PMR study to 
assess patients’ comprehension of the key risk information in the Med Guide. We 
requested and the Sponsor agreed to conduct the following study: 

 an appropriately designed label comprehension study to assess 
patients’ understanding of key risk messages in the Medication Guide for 
Xyosted.  The primary objective of this study is to assess patient 
comprehension of materials related to increases in blood pressure and 
potential associated increased risk of major adverse cardiovascular events 

(b) (4)with Xyosted.  include men representative of 
those who use prescription testosterone therapy with a range of cardiac 
risk factors, a range of education levels, and various literacy levels.

(b) (4)
  The 

may result in revisions to the Medication Guide to 
optimize patient’s understanding of important risks of Xyosted.” 

REMS Oversight Committee (ROC) Meeting 

On July 12, 2018, the Division met with the REMS Oversight Committee (the ROC) to 
consider possible regulatory actions for two testosterone products, including Xyosted, 
that both caused increases in blood pressure in their Phase 3 clinical studies.  For this 
meeting, the Committee included the Center Director as well as two Deputy Center 

“ (b) (4)
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Directors. The Committee concluded that these two products, including Xyosted, should 
be required to have robust labeling with the following specific elements: 

A Boxed Warning 
A Contraindication to limit treatment to the indicated patient population 
A Medication Guide (Med Guide) - outside of a REMS 

The Committee recommended against a REMS, whether with or without Elements to 
Assure Safe Use (ETASU).  The Committee members voiced a number of concerns 
about a REMS, including lack of assurance that a REMS would ensure safe use of 
Xyosted beyond that associated with substantive labeling. The reader is referred to the 
final ROC meeting minutes for additional details of the meeting discussion. 

Reviewer’s Comment: We agree with the ROC’s recommendations for robust 
labeling, including a Boxed Warning, a Contraindication to limit use to the 
indicated population and to exclude hypogonadal conditions that are not 
associated with a structural or genetic disorder, such as “age-related 
hypogonadism” and obesity-related hypogonadism, and a Med Guide outside of a 
REMS. The reader is referred to Section 5 (Labeling) for additional details on 
labeling revisions. 

3.2 Changes in Anti-Hypertensive Medications During the XYOSTED Phase 
3 Studies 

One Clinical review issue that underwent additional Clinical and Statistical analysis 
during this second cycle review was the percentage of subjects in whom anti-
hypertensive medications were either initiated or adjusted while on treatment with 
Xyosted. This issue was relevant to the clinical meaningfulness of the observed mean 
increases in SBP and DBP. 

In the Complete Response action letter for the original NDA, the Division stated that 
approximately 9.5% of patients required initiation or adjustments of antihypertensive 
medications after initiation of treatment with XYOSTED. The Sponsor responded that 

(b) (4)the percentage of such patients was % of the total Phase 3 clinical study 
population.  To assist in the analysis of this issue, the Division consulted the Division of 
Cardiovascular and Renal Products (DCARP). In a final consult dated May 25, 2018, 
the DCARP consultative team addressed the Sponsor’s response, as follows: 

“Antares Rebuttal: Only 4 patients in the 283-patient phase-3 population (1.4%) 
had changes to medicine for blood pressure for an elevated blood pressure 
arising after the first dose of study medication. 

In QST-13-003, 21 subjects received a change in dose or a new medication to 
treat hypertension (20 prior to XYOSTED administration and 1 post-XYOSTED 
administration). 
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In QST-15-005, 6 patients had changes to antihypertensive medications post
administration: 3 to manage other conditions (1 for angina, 1 for edema, 1 peri
operatively), and 3 for increasing hypertension". 

DCRP Consult Comments (excerpted from final DCARP consult dated 
05/25/18): We agree with the Applicant regarding the small number of subjects 
who had changes in blood pressure medications. Our analysis of the QST-15
005 data showed that 4 subjects (3%) started either a new anti hypertensive 
medication or had a dose change of an antihypertensive medication during the 
study." 

Reviewer's Comment: We do not agree with the Sponsor's conclusion on this 
issue. With input from the Division ofBiometrics, we identified 15 of 150 patients 
(10%) in Study QST 13-003 (a 1-year study that captured BP data using cuff BP 
measurement, not with ambulatory blood pressure monitoring [ABPM]) who 
started an anti-hypertensive (anti-HTN) medication or changed anti-HTN 
medication(s) after initiating XYOSTED. In most of these 15 subjects, the event 
occurred at Week 12 or thereafter. In Study QST 15-005 (a 6-months study that 
captured BP data using BPM), only 4 of 133 subjects (3%) had such events. 

It is important to point out key differences between the two studies, QST 13-003 
and QST 15-005. Study QST 13-003, in which 10% ofpatients either initiated anti
HTN medications or changed anti-HTN medications did not exclude patients with 
uncontrolled high blood pressure. In addition, in Study QST 13-003 cuff 
pressures (not ABPM) were used and it was an one year study. On the other 
hand, Study QST 15-005, in which 3% ofpatients wither initiated anti-HTN meds 
or changed anti-HTN meds, excluded patients with SBP > 140 mm Hg, used 
ABPM, and was a shorter, 6 month study. The following Table 2 compares these 
two studies. 

Table 2: Comparison of Xyosted P3 Studies, QST 13-003 and QST 15-005 

No. Subjects 
No. Subjects new or changed 
anti HTN medications 
Essential HTN exclusion 

Type BP measurements 
Lenqth of Study 

QST 13-003 
150 

15 (10%) 

NO 

Cuff 
1 year 

QST 15-005 
133 

4 (3%) 

YES 
(BP> 140 mmHg) 

ABPM 
6 months 

Study QST 13-003 can be viewed as more "real-world" than Study QST 15-005 
because: 
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• Baseline BP was not as tightly controlled 
• BP monitoring was with BP cuff, not with ABPM 
• Treatment was for 1 year, not 6 months. Underlying CV risks can change 

as patients age. 
In our view, the 10% new or changed anti-HTN medication rate observed in Study 
QST 13-003 is supportive of the need for labeling that emphasizes long-term BP 
monitoring and appropriate treatment in patients on Xyosted therapy. The 
Sponsor agreed to such labeling. 

3.3 Cases of Depression and Suicide 

To address the two cases of depression and two cases of suicide (including one 
completed suicide) that were reported in the Xyosted development program, the 
Sponsor proposed labeling revisions that conveys the occurrence of suicidal ideation 
and completed suicide in the Warnings and Precautions and Patient Counseling 
sections of the PI, and changes in mood in the Medication Guide. In addition, the 
Sponsor proposed to establish an enhanced pharmacovigilance (EPV) program, 
targeting depression and suicidality in the post-marketing period. 

We agreed with the Sponsor on the need for substantive labeling for this issue, to 
include a new Warning & Precaution.  In regard to the Sponsor’s proposal for an EPV 
program targeting depression and suicide, we sought advice from the Division of 
Pharmacovigilance (DPV) in the Office of Surveillance and Epidemiology (OSE). 

DPV completed the requested consult on the Sponsor’s proposal and concluded that 
EPV would not help FDA gain better understanding of depression and suicidality with 
XYOSTED.  Nonetheless, DPV did recommend that the Sponsor provide quarterly 
periodic adverse drug events for three years after approval that would include a 
dedicated section on depression and suicidality; and that the Sponsor would consider 
the need for labeling revisions for this key issue in each of the PADERs along with any 
recommendations for labeling changes based on their findings. The DPV review team 
stated the following in their consult: 

“We agree with the sponsor that suicidal ideation and depression has been 
reported in the Medical Reviews of many testosterone products already 
approved. Therefore, given what is known of low testosterone and its ability to 
cause clinical depression in hypogonadal men (and high background rate of 
depression in U.S. adults over 20 years old [8.1%]), it is difficult to attribute these 
events to testosterone products using spontaneous post marketing data. 
Furthermore, this data cannot be used to estimate incidence due to uncertainties 
in the numerator and denominator, as FDA does not receive all adverse events 
that occur with a given product and we do not know the actual use of a given 
product. 
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In conclusion, although we do not believe that expedited reporting of cases 
describing depression and suicidality related events would help FDA gain a 
better understanding of this potential safety issue, we do request that the 
sponsor provide periodic and cumulative summaries and analyses of all reports 
of depression and suicidality-type events since approval of Xyosted as part of the 
quarterly Periodic Adverse Drug Event Report (PADER) for the first three years 
of marketing of Xyosted. Additionally, we request that the sponsor discuss the 
effectiveness of its labeling regarding this safety issue in each PADER along with 
any recommendations for changes in labeling, if needed, based on their findings. 

Reviewers’ Comment: We agree with the DPV consultants that EPV in this 
specific situation would not be useful is not necessary for XYOSTED. We agree 
with the new Warning & Precaution and revised labeling text in Adverse 
Reactions that summarizes the depression and suicide cases. We further agree 
that the Sponsor should provide periodic and cumulative summaries and 
analyses of all reports of depression and suicidality-type events since approval of 
Xyosted as part of the quarterly Periodic Adverse Drug Event Report (PADER) for 
the first three years of marketing of Xyosted. We agree that Sponsor should 
provide analyses in each PADER of the postmarketing information on this issue 
to determine whether labeling revisions are needed. 

Additionally, we agree with the DPV review team that there is no clear data to 
support increased risk of suicidality and depression with XYOSTED compared to 
other forms of TRT. 

3.4 Erythropoietic AEs, including Increased Hematocrit and Polycythemia 

Erythropoiesis is a known consequence of testosterone therapy.  Increased hematocrit 
and polycythemia have been reported for all forms of TRT.  In the case of Xyosted, for 
this known TRT-related safety issue, results from the combined phase 3 studies, QST 
13-003 (1 year) and QST 15-005 (6 months) demonstrated a pooled incidence for the 
AEs “Increased hematocrit”, “hemoglobin increased”, “mean cell hemoglobin increased”, 
“red blood cell count increased”, “mean red cell volume increased”, and “polycythemia” 
of 14% (40 subjects reporting one of these erythropoietic AEs among a total of 283 
subjects). 

Reviewer’s Comment: The pooled 14% incidence of erythropoietic AEs appears 
greater than the incidence rates of comparable AEs reported for most other TRT 
products. In part, this may be related to the longer duration of treatment in the 
Xyosted clinical studies compared to duration of treatment in clinical studies of 
other testosterone therapies. In fact, the two Xyosted Phase 3 clinical studies, 
which had different durations of treatment, had different incidences of reported 
erythropoietic AEs with the longer 1-year study (QST 13-003) having a higher 
incidence than the shorter 6-month study (QST-15-005. The rate of erythropoietic 
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AEs, such as increased hematocrit, may be even greater with even longer-term 
treatment. 

Nonetheless, although the pooled rate of reported erythropoietic AEs is high, it 
can be addressed by labeling in both the Pl and the Med Guide (see Section 5 
[Labeling] for details). We recommend that the label encourage practitioners to 
check hematocrit every 3 months while patients are on Xyosted and that this 
information be conveyed prominently; for example as the second Warning & 
Precaution. Labeling should also convey the precaution that Xyosted should be 
discontinued in patients with elevated hematocrit until the levels return to a safe 
range and should be discontinued permanently if clinical circumstances mandate 
permanent discontinuation. 

4 Review of Efficacy 

Efficacy Summary 

As there was no new data submitted to th is response to CR submission, the efficacy 
resu lts are unchanged from the efficacy data shown in the original Clinical review. In 
brief, testosterone replacement with Xyosted met the prospectively planned primary 
efficacy endpoint. While the efficacy resu lts are very briefly described here, the reader is 
referred to the October 16, 2017, Clinical Review for details. 

Primary Efficacy Endpoint: 

Table 3 summarizes the primary efficacy endpoint results for the phase 3 study; QST
13-003 and key resu lts from this table are reflected in labeling. 

Table 3: Number(%) of Patients with Week 12 TT Cave16Bh Values 300 to 1100 ng/dl 
- Primary Efficacy Endpoint for Study QST 13-003 

Week 12 Cava168h SC QST 50mg 
Category Statistic (N=25) 

300 to 1100 na/dl 

Dose at Week 12 

SC QST 75 mg 
(N=104) [1] 

SCQST 
1OOmg (N=21) 

Overall 
(N=150) 

n (o/o) 25 (100.Q) 91 (87.5) 19 (90.5) 135 (90.Q) 
95% Exact Binomial Cl (86.3 100.0) (79.6 93.2) (69.6 98.8) (84.0 94 .3) 
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Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. 
Percentage was calculated using the number of patients in thecolumn heading as the denominator. If the patient did 
not have calculable Week 12 Cavg168h. the patient was included in the analysis as not having achieved TI Cavg16ah 
ithin 300 to 1100 ng/dL. 

1. For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 
itration. Cavg168h =average concentration over the 7-daydosing interval (0-168 hours); Cl =confidence interval; QST 
=QuickShot™ Testosterone; SC = subcutaneous; TI= total testosterone. 
Source: Post-text Table 14.2.1.1.2 with reviewer edi ts. 

Secondary Efficacy Endpoints: 

The protocol stated that the secondary efficacy endpoints would be met at Week 12 if: 
1) <:: 85% of patients had TT Cmax <1500 ng/dL 
2) <5% of patients had TT Cmax 1800 to 2500 ng/dL (inclusive) 
3) No patients had TT Cmax >2500 ng/dL 

Treatment with Xyosted in the phase 3 study, QST-13-003 met all three secondary 
efficacy endpoints. Table 4 describes the secondary endpoint results at Week 12. 

Table 4: Secondary Endpoints at Week 12 of Treatment in Study QST-13-003 

Week 12 Cmax 
Category 

Dose at Week 12 
Overall (N=150) 

n (%) 
SC QST 50 mg 

(N=25) 
n (%) 

SC QST 75 mg 
(N=104)* 

n (%) 

SC QST 100 
mg (N=21) 

n (%) 

<1500 ng/dL 25 (100.0) 93 (89.4) 19 (90.5) 137 (91 .3) 
1800 to 2500 ng/dl 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

>2500 ng/dL 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Missing Week 12 0 (0.0) 11 (10.6) 2 (9.5) 13 (8.7) 

Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. 
Percentage was calculated using the number of patients in thecolumn heading as the denominator. 
• For thedose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 

ltitration. Abbreviations: Cmax =maximum (peak) bloodconcentration; QST =QuickShot™ Testosterone; SC = 

subcutaneous; TI= total testosterone. 

Source: 5.3.5.1 Study Report QST-13-003, p. 81 with Reviewer Edits. 


5 Labeling 

This section provides an overview of the key labeling issues, including an explanation of 
the Cl inical Review team's recommendations for final label ing for the key label ing 
issues. The section is subdivided as follows: Label ing for Risk of Increased BP, 
Labeling for Depression and Suicide, and Labeling for Erythropoietic AEs. It is 
important to note here that all key labeling issues were resolved during the course of 
label ing discussions within the FDA and with the Sponsor. 
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Xyosted (Testosterone Enanthate (TE) 

5.1 Labeling for Risk of Increased BP 

Key elements of the Boxed Warning, related Contraindication, related Warning & 
Precaution, related Adverse Reactions subsection, related parts of the Patient 
Counseling section, and related parts of the Medication Guide are described briefly 
here. These are not verbatim labeling texts.  For details and for verbatim text, the 
reader is referred to the final agreed-upon Xyosted product labeling. 

 Boxed Warning 
a) XYOSTED can increase blood pressure (BP 
b) Increased BP can increase the risk of having a major adverse 

cardiovascular event (MACE), including myocardial infarction, stroke and 
cardiac death, especially in men with a history of, or risk factors for, 
cardiovascular disease. 

c) Practitioners need to monitor for and treat new-onset hypertension as well 
as exacerbations of pre-existing hypertension while patients are on 
XYOSTED. 

d) Due to the risk of increased BP that can increase the risk of MACE, 
XYOSTED should not be used to treat men with low testosterone due to a 
condition that is not associated with a structural or genetic disorder. 

 Contraindications: 
Due to the risk of increased BP that can increase the risk of MACE, do not 
use XYOSTED for the treatment of men with low testosterone due to a 
condition that is not associated with a structural or genetic disorder.  The 
Indications section of labeling provides examples of conditions that cause low 
testosterone and are associated with structural and genetic disorders.  

 Warnings & Precautions: 
The Warning & Precaution was added (as the first Warning) to convey the 
following information to prescribers: 
a) In clinical trials, XYOSTED was shown to increase systolic BP in the first 

12 weeks of treatment on average by 4 mmHg.  Such an increase in BP 
can increase the risk of MACE, especially in patients with established 
cardiovascular disease or risk factors for cardiovascular disease. 

b) In a 1-year study of Xyosted, of 150 patients, 15 (10%) were started on 
antihypertensive medications or required changes to their antihypertensive 
medication regimen. 

c) Prescribers should be counseled to check BP as early as 6 weeks of 
initiating Xyosted and periodically thereafter and treat new-onset 
hypertension and exacerbations of pre-existing hypertension. 

d) Very small increases in blood pressure may not be detected but still can 
increase the risk of MACE. 
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Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE) 

 Adverse Reactions: 
The Adverse Reactions section includes a special subsection that provides 
additional summary details concerning Xyosted-related Increases in BP. 

 Patient Counseling: 
The Patient Counseling section informs prescribers to inform patients about 
the Xyosted-related risk of increased BP that can increase the risk of MACE, 
as well as about the need to have blood pressure monitored while on 
Xyosted. 

 Medication Guide: 
The Medication Guide summarizes the key information concerning the risk of 
increased BP and conveys important recommendations to patients, as 
follows: 
a) Xyosted can increase your BP which could increase your risk of heart 

attack, stroke, or cardiac death 
b) Inform their Healthcare Providers if you have hypertension 
c) If your BP increases while you are on Xyosted, antihypertensive 

medications may need to be started, or if you are already taking 
antihypertensive medications, new antihypertensive medications may 
need to be added or the dosages of your current antihypertensive 
medications may need to be adjusted to control your BP 

d) Take your antihypertensive medications as instructed 
e) If your BP cannot be adequately managed, Xyosted may need to be 

discontinued 

5.2 Labeling for Depression and Suicide 

 Warnings & Precautions: 
Despite insufficient evidence to conclude a causal relationship to Xyosted, a 
Warning & Precaution was added (as the final W&P) to describe the two 
cases of depression and two cases of suicide (one completed) that were 
reported during the Xyosted clinical studies.  Patients on Xyosted should 
report changes in mood to their health care providers. 

 Adverse Reactions: 
The Adverse Reactions section includes a special subsection that provides 
additional summary details concerning 2 cases of depression and 2 cases of 
suicide (one completed) in patients who were on Xyosted in clinical studies. 

Additional labeling, including information to patients in Patient Counseling and 
the Medication Guide informs patients about possible changes in mood, 
including depressed mood and suicidal ideation, while on testosterone 
replacement therapy, including Xyosted. 
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Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE) 

5.3 Labeling for Erythropoietic AEs 

 Warnings & Precautions: 
A Warning & Precaution was added (as the second W&P) to describe the 
observed Increases in Hematocrit and cases of Polycythemia that were 
reported as adverse events in the clinical studies of Xyosted. The frequency 
of reporting of these events is provided in the Warning. Prescribers are 
reminded to monitor hematocrit approximately every 3 months in patients on 
Xyosted. 

 Adverse Reactions: 
In addition to two tables showing the types and frequencies of adverse 
reactions related to erythropoiesis reported in the two clinical studies of 
Xyosted (showing data for each study separately), the Adverse Reactions 
section includes a special subsection that provides additional summary 
details concerning the adverse events of Increased hematocrit and 
Polycythemia in the clinical studies. 

Additional labeling, including information to patients in Patient Counseling and 
the Medication Guide informs patients about possible increases in hematocrit, 
the risks associated with these increases, and the need to monitor hematocrit 
and either temporarily or permanently discontinue Xyosted due to increases 
hematocrit. 

6 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

6.1 Chemistry Manufacturing and Controls (CMC) 

There were no new CMC issues in this CR submission. The Chemistry review team 
recommended approval. 

6.2 Preclinical Pharmacology/Toxicology 

There were no new Pharmacology/Toxicology issues in this CR submission. The 
Pharmacology/ Toxicology review team recommended approval. 

6.3 Clinical Pharmacology 

There was one remaining Clinical Pharmacology issue during this second review cycle: 
the potential for bioanalytical cross reactivity between TE and T.  In collaboration with 
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Clinical Review 
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Xyosted (Testosterone Enanthate (TE) 

the Center for Devices and Radiological Health (CDRH), the Clinical Pharmacology 
Review team was successful in resolving this single remaining Clinical Pharmacology 
issue.  A summary of the issue and its resolution is provided here; the reader is referred 
to the final Clinical Pharmacology review for details. 

During the February 21, 2018, Type A Post-Action meeting, the Division discussed with 
the Sponsor the issue on potential cross reactivity of TE: 

“Provide information to address the potential of cross reactivity of testosterone 
enanthate (TE) present in patients treated with TE injection and immunoassays 
commonly used to measure T concentration in clinical practice.  Provide rationale on 
whether the cross reactivity (if any) would impact the safe and effective use of TE 
injection.” 

In the CR submission, the Sponsor provided the requested information, which was 
reviewed by Clinical Pharmacology as well as by consultants in CDRH. Based on the 
CDRH consult as well as its own review of the submitted information, the Clinical 
Pharmacology Review team concluded that even if the maximum possible cross-
reactivity was to occur, the T exposures, T doses and T dosing regimen would not be 
affected in any way, making the issue of cross reactivity not a Clinical safety concern for 
Xyosted. The reader is referred to the Clinical Pharmacology review for more detailed 
information. 

6.4 Biometrics 

There are no new review issues for the Division of Biometrics in the CR submission as 
no new data were submitted and no new studies had been conducted. Biometrics did 
assist in the review of a Clinical safety issue (see previous sections of this memo). 

6.5 Divison of Medication Error Prevention and Analysis (DMEPA) 

Proprietary Name 

DMEPA had no new review issues in regard to the proprietary name - the name 
XYOSTED was confirmed to be acceptable. 

Human Factors, including Container/Carton Labeling 

The Sponsor made all changes to the labeling that were recommended by DMEPA 
based on their review of the completed Human Factors studies and proposed container 
and carton labeling. Thus, there were no outstanding reviews based on the results of 
Human Factors testing; and no outstanding container or carton labeling issues. 

19
 

Reference ID: 4325423 



--------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------

------------------------------------------------------------

Signature Page 1 of 1 

This is a representation of an electronic record that was signed 
electronically. Following this are manifestations of any and all 
electronic signatures for this electronic record. 

/s/ 

T D CHANG 
09/25/2018 

MARK S HIRSCH 
09/25/2018 
I concur. 

Reference ID: 4325423 



 
 

 

 

 

Deputy Director’s Brief Summary Memo
 

Xyosted, formerly known as QuickShot Testosterone (QST), is proposed for use as a new 
testosterone replacement therapy (TRT). The indication for this product is replacement of 
testosterone in adult men with deficiency or absence of endogenous testosterone due to primary 
hypogonadism or hypogonadotropic hypogonadism. Xyosted is a parenteral formulation of 
testosterone enanthate in sesame oil administered by an autoinjector. Testosterone enanthate is 
currently approved and marketed as an intramuscular product under the tradename Delatestryl 
(NDA 009165). In contrast, Xyosted is administered subcutaneously into the abdomen by the 
patient himself once weekly through use of the incorporated autoinjector. The principal potential 
benefit of this new approach is patient convenience. 

The Xyosted NDA was submitted on December 20, 2016 as a standard application. The CMC, 
Pharmacology/Toxicology and Clinical Pharmacology teams, respectively, have reviewed the 
submitted application and identified no deficiencies aside from labeling. The facilities inspection 
issue for this product is now resolved and is acceptable. 

The primary basis for approval of products intended as testosterone replacement therapy is a 
pharmacokinetic endpoint - the average serum total testosterone concentration (Cavg) over the 
dosing interval (7-days in the case of Xyosted). This endpoint is met if > 75% of patients have 
total testosterone Cavg values within the defined normal range of 300 to 1100 ng/dL with a 
lower bound of the associated 95% confidence interval > 65%. The clinical and clinical 
pharmacology teams have reviewed the efficacy data and determined that the efficacy of 
Xyosted was acceptable. 

The safety issues of concern to the clinical review team include: 1) unexpected signals of 
increased blood pressure and hypertension adverse events; 2) potential serious increases in 
hematocrit and decreases in HDL cholesterol that have potentially negative impact in the 
intended population and 3) several cases of suicidality/depression in a relatively small database. 
Specifically, the CDTL and clinical reviewer stated that, “A clinically meaningful increase in 
blood pressure (BP) was observed in normotensive hypogonadal male patients after 12 weeks of 
treatment with QuickShot testosterone enanthate (QST TE) in the phase 3 study QST 15-005. 
Results from ambulatory blood pressure monitoring (ABPM) assessments conducted in that 
safety study demonstrated group mean increases in systolic and diastolic BP (SBP and DBP) of 
approximately 4 mmHg and 2 mmHg, respectively.  In addition, cumulative distribution function 
(CDF) curves generated from these ABPM data demonstrated that approximately 60% of all 
patients in the study incurred an increase in SBP of up to 20 mmHg. Further, 9.5% of patients in 
the study required initiation or adjustment of antihypertensive medications in order to maintain 
BP in the normal range. The observation of increased BP related to treatment with QST TE was 
also observed in the pivotal phase 3 study QST 13-003. This observed increase in BP, coupled 
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with the deficiencies in the design of QST-005, constitutes a major Clinical deficiency for this 
NDA, and for this reason predominantly, the Clinical review team recommends a Complete 
Response action be taken for this NDA.” 

Based on their reviews of the safety data for Xyosted, both the clinical reviewer and CDTL 
recommended a Complete Response for this application. I concur with this recommendation. 

The clinical reviewer and CDTL reviews (dated October 17th and 20th, respectively) also both 
recommend resolving the increased blood pressure signal by requiring the Applicant conduct a 
new placebo-controlled ambulatory blood pressure monitoring (ABPM) study. Their rationale 
for this recommendation was that the sponsor’s submitted ABPM study (QST-005) was 
uncontrolled, unblinded, and conducted in a population that was normotensive, and therefore, the 
obtained results may underestimate the increases in blood pressure that may happen with use of 
this product in the real world. 

I concur with the clinical reviewer and CDTL that the findings of: 1) increased blood pressure in 
the ABPM study QST-005, 2) increase in requirement of initiation and/or adjustment of 
antihypertensive medication and 3) rate of adverse events of hypertension are clinically 
concerning based on my knowledge of the current safety database for currently approved 
testosterone replacement products. My primary concern is that using this data for labeling would 
likely be misleading to providers and provide significant underestimation of the effects of use of 
this product in the real world setting of older hypogonadal men. 

However, I am unsure that the clinical review and CDTL’s recommendation to repeat the ABPM 
study as a placebo-controlled, blinded study is critical in light of the CardioRenal consult that 
reviewed the ABPM study design in 2016. That review stated that a placebo control is generally 
not needed for these studies. However, this product will primarily be used in older hypogonadal 
men who are more likely to have comorbidities (such as hypertension and diabetes) and who are 
already at risk of adverse cardiovascular outcomes. I agree that the completed ABPM study in 
normotensive individuals could potentially not accurately reflect what would happen to blood 
pressure with this real-world use. These effects, together with the other effects on cardiovascular 
risk factors could cause a clinically significantly increase in the risk of adverse cardiovascular 
outcomes in the real world setting. 

I conclude that the Applicant needs to better clarify the blood pressure effects anticipated with 
real-world use of this product. One approach could be to conduct another ABPM study. 
However, the Applicant should be allowed an opportunity to see if there are other scientifically 
valid approaches that could also address the concern. In addition, I believe that the Applicant 
should be allowed an opportunity to present their results and conclusions at an advisory 
committee meeting in the next cycle to discuss the safety profile of their product and the 
Division can obtain outside expert advice on this safety concern.   
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Cross-Discipline Team Leader M emo 


Date October 19 2017 
From Mark S. Hirsch, M.D. 
Subject Cross-Discipline Team Leader Memo 
NDA/BLA# /Supplement# 209863 
Applicant Antares Phaima, fuc 
Date of Submission December 20, 2016 
PDUFA Goal Date October 20, 2017 
Proprietary Name I 
Established (USAN) names 

Xyosted 
testosterone enanthate 

Dosage forms I Strength 50 mg, 75 mg, 100 mg weekly subcutaneous injection via 
autoinjector 

Proposed Indication(s) Replacement of testosterone in adult men with deficiency 
or absence ofendogenous testosterone due to prima1y 
hypogonadism or hypogonadotropic hypogonadism 

Recommended: Complete R esponse 

1. Introduction/Executive SummarYi 
Xyosted, fonnerly known as QuickShot Testosterone (QST), is proposed for use as a new 
testosterone replacement therapy (TRT). Each dose of QST contains 50 mg, 75 mg or 100 mg 
of testosterone enanthate (TE) in sesame oil. Xyosted is a pai·enteral foimulation, for 
administration by an incorporated autoinjector. The testosterone dose is administered 
subcutaneously into the abdomen by the patient himself once weekly through the use of the 
incorporated autoinjector. The principal potential benefit of this new approach is patient 
convemence. 

TRT is the cunent standai·d of cai·e for hypogonadal adult male patients with prima1y or 
seconda1y hypogonadism due to distinct, well-established conditions. Nonetheless, despite a 
drng class Limitation ofUse (LOU) in approved product labeling, TRT products ai·e often 
prescribed to older men with "low T" (or "age-related hypogonadism") . There are a host of 
FDA-approved TRT products available, including a variety of fo1mulation types. Xyosted 
would be another therapeutic option for TRT. 

The NDA for Xyosted (refened to as "QST TE" and "QST" at times in this memo), is 
suppo1i ed by a total of 5 completed clinical studies, including 

• 	 Three (3), "sho1i-tenn" (mostly single dose) Phase 1 and Phase 2 studies: Studies QST 
13- 002, QST 14-004 and QST 16-006, and 

• 	 Two (2), "long-te1m", Phase 3 studies: Studies QST 13-003 and QST 15-005. 

Consistent with the Division 's expectations and requirements for TRT studies, both Phase 3 
studies had no concmTent controls and were unblinded (except for double-blinding to dosage 
strength in Study QST 13-003). Study QST 13-003, the single, "pivotal", Phase 3 efficacy and 
safety study, included a total of 150 hypogonadal men (97 completed) who received treatment 
for up to 52 weeks. Study QST 15-005, a Phase 3 safety study, included another 133 
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hypogonadal men (113 completed) who received treatment for up to 26 weeks. 

In short, the Efficacy data from the Phase 3 pivotal Study QST-13-003, along with supporting 
data from the other clinical studies, supports the Sponsor’s contention that QST provides 
testosterone replacement in adult men with hypogonadism. 

For Safety, the overall NDA database consists of 
	 116 hypogonadal adult male patients who were randomized to receive one (QST 14-004) 

two (QST 16-006) or six (QST 13-002) doses in the three “short-term” studies, 

	 133 hypogonadal adult male patients who were randomized to receive treatment for up to 
26 weeks in the Phase 3 safety Study QST 15-005, and 

	 150 hypogonadal adult male patients who were randomized to receive treatment for up to 
52 weeks in the Phase 3 safety Study QST 13-003. 

Thus, a total of 288 patients were randomized to receive treatment in the two “long- term” 
studies. A total of 380 patients received at least 1 dose, 242 received at least 24 treatments 
(approximately 6 months of treatment), and 99 received at least 24 treatments (approximately 12 
months of treatment). The overall mean age of the Phase 3 clinical study subjects was 53.9 years, 
with the majority (82.7%) being younger than 65 years. The overall mean body weight was 99.8 
kg. 

In general, the safety profile for QST TE was consistent with the known safety profile for TRT 
except for two serious safety issues: 

	 The first issue is the identification of the potential for QST TE to raise average blood 
pressure by a clinically meaningful amount.  ABPM measurements in Study QST 15- 
005 showed that treatment with QST TE was associated with a mean systolic/diastolic 
BP increases of 4/2 mmHg, with 60% of subjects experiencing an increase from baseline 
in systolic BP of up to 20 mmHg. However, the study in which this important safety 
signal was identified lacked a concurrent control, was unblinded, and was conducted in 
men with normal blood pressure at the time of Screening. Thus, the actual increase in 
blood pressure attributable directly to QST TE, in a general population, including men 
with hypertension, is unknown and requires further study. 

	 The second issue is the reporting of two cases of suicide attempt (including one 
completed suicide) and two cases of depression in a rather small safety database. While 
mood changes, including depression, have been reported postmarketing with TRT use, 
and the cases reported were confounded, the reporting of two cases of suicide in a 
relatively small NDA safety database are of concern and would appear to necessitate 
psychiatric symptom monitoring in additional pre-approval studies, and if the product is 
eventually approved, appropriate labeling. 

Additionally, the incidence of increased hematocrit, including cases of polycythemia, in the long
term studies appeared somewhat higher than generally expected for TRT, and this safety issue 
would also require monitoring in future clinical studies of the product, as well as relevant 
labeling if the product is eventually approved as untreated polycythemia has been associated with 
an increased risk of stroke. 
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The Clinical review team recommended a Complete Response action for the application, with 
the following proposed Clinical CR deficiency and Information Needed to Resolve the Clinical 
CR Deficiency: 

Clinical CR Deficiency 
A clinically meaningful increase in blood pressure (BP) was observed in normotensive 
hypogonadal male patients after 12 weeks of treatment with QuickShot testosterone 
enanthate (QST TE) in the phase 3 study QST 15-005. Results from ambulatory blood 
pressure monitoring (ABPM) assessments conducted in that safety study demonstrated group 
mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 mmHg and 2 
mmHg, respectively. In addition, cumulative distribution function (CDF) curves generated 
from these ABPM data demonstrated that approximately 60% of all patients in the study 
incurred an increase in SBP of up to 20 mmHg. Further, 9.5% of patients in the study 
required initiation or adjustment of antihypertensive medications in order to maintain BP in 
the normal range. The observation of increased BP related to treatment with QST TE was 
also observed in the pivotal phase 3 study QST 13-003. 

Finally, the rate of hypertension reported as a treatment-emergent adverse event was 7.8% 
(22 of 283 total patients) in the two phase 3 studies combined.  We note that Study QST 15
005, the study that most clearly identified this important new cardiovascular safety risk, 
included no concurrent control group, was unblinded, and was limited to patients with 
normal blood pressure at the time of screening, who would tend to show the least effect of a 
pressor agent. The observed increase in BP, coupled with these weaknesses in the design of 
Study QST 15-005, constitutes a major Clinical deficiency for this NDA, and for this reason 
predominantly, the Clinical review team recommends a Complete Response action be taken 
for this NDA. 

Information Needed to Resolve the Clinical CR Deficiency 
Prior to approval of an NDA for QST TE, the Sponsor should be required to provide results 
from a new ABPM study, designed as a randomized, double-blind, placebo- controlled safety 
study that should include patients with some degree of high blood pressure at the time of 
screening. The study should be designed to achieve steady-state testosterone concentrations 
within the normal eugonadal range. The available evidence supports that the maximal BP 
increase with QST TE should be observed by Week 6 and not later than Week 12 after 
starting treatment, therefore, a study that includes dose titration to eugonadal range and is at 
least 6 weeks in duration, and optimally 12 weeks in duration, should be conducted.  The 
study should include a 4-week, post- treatment period and a final study visit at the end of the 
post-treatment period.  Further, consistent with current recommendations from FDA’s 
Controlled Substance Staff (CSS), periodic assessment for psychiatric symptoms should be 
conducted in all patients in the study in order to monitor and assess for the occurrence of 
depression, suicide, insomnia and drug withdrawal symptoms.  These psychiatric assessments 
should employ validated methods.  Finally, the study should also include monitoring for the 
occurrence of increased serum hemoglobin, increased hematocrit and polycythemia. 

In regard to other approvability issues based on the reviews conducted by other disciplines and 
other Divisions: 
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Chemistry stated that chemistry labeling discussions with Sponsor were incomplete, and 
thus, the product could not be approved until chemistry labeling was accepted as final. 

(b) (4)
In 

addition, one of the drug product manufacturing facilities,  still 

(b) (4)
had a “Withhold” recommendation at the time of writing this memo. The “Withhold” on 

 will need to be lifted before the product can be approved. 

In addition, during the NDA review, the Division of Medication Errors Prevention and Analysis 
(DMEPA) expressed two concerns: 

 There is a deficiency in the Instructions for Use (IFU) that could lead users to remove 
the device cap too soon, posing a risk of product contamination and infection. 

	 The autoinjector had several peculiarities in product design that could pose a risk of 
under dosing; specifically, there is a relatively long average injection time (6.3 
seconds), the medication viewing window becomes occluded during injection, and an 
audible “click” occurs at a time that is unrelated to dosing and could be confusing to 
users. 

These DMEPA-related concerns will need to be resolved before the product can be approved.
 
Previous internal discussions of the FDA review team have centered on optimizing patient
 
labeling, including the Instructions for Use (IFU), to address these issues.
 

Based on aforementioned Clinical and Chemistry deficiencies, and with the incomplete state of 
product labeling, I concur with the Clinical and Chemistry review teams that this application 
should not be approved at this time, and instead should receive a Complete Response (CR) 
regulatory action. 

2. Background 
2.1 DESCRIPTION OF PRODUCT 
The proposed product, testosterone enanthate injection USP, 50 mg, 75 mg, or 100 mg in sesame 
oil solvent, will be supplied as a single-use, pre-filled, disposable, mini-needle autoinjectors that 
deliver 0.5 mL volume for once-a-week administration into the subcutaneous tissue of the 
abdomen region. 

Currently, parenteral testosterone via intramuscular injection employs testosterone esters, 
including testosterone enanthate (TE) and testosterone cypionate. Testosterone esters are readily 
soluble in common oils, which are suitable as vehicles for drug administration. This type of 
drug-vehicle combination has a depot-like effect, resulting in longer periods of exposure.  As the 
testosterone ester is hydrolyzed, testosterone is released into the circulation, and provides for 
relatively constant testosterone exposure with intermittent dosing. 

The application for Xyosted was submitted as a 505(b)(2) NDA relying on the reference listed 
drug (RLD) product, Delatestryl® Injection, that was approved on December 23, 1953 under 
NDA 009165.  This NDA also relies on published literature for certain information (for 
nonclinical information, for example). 
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2.2 REGULATORY HISTORY 
Three milestone meetings were held between the Division and the Sponsor: 

On December 5, 2012, the Division met with the Sponsor for a Type B, Pre-IND meeting. 

On May 1, 2014, the Division met with the Sponsor for a Type C, Guidance meeting. During the 
Type C meeting, there was discussion of results from the completed short-term clinical and 
human factors (patient usability) studies. The discussion also included the Sponsor’s plans for 
Phase 3 and additional human factor studies. Overall development and plans for NDA 
submission were also discussed. 

On October 31, 2016, the Division conveyed preliminary response to the Sponsor’s Questions in 
preparation for a planned, Type B, pre-NDA meeting. Following receipt of the preliminary 
responses, and following the Division’s response to two clarifying questions from the Sponsor, 
the Sponsor informed the Division that a meeting was no longer necessary and that the meeting 
should be cancelled. Therefore, the meeting was cancelled. 

On November 28, 2016, final Pre-NDA meeting minutes were conveyed to the Sponsor. The 
final meeting minutes included the following relevant comment: 

“The observed increases in blood pressure in studies QST 13-003 and QST 15-005 will 
be a review issue. These increases appear potentially clinically significant.” 

On December 20, 2016, the NDA was submitted. 

2.3 	 PRIMARY MEDICAL REVIEWER’S RECOMMENDATION FOR 
APPROVABILITY 

The primary Clinical reviewer, Debuene Chang, stated in her final review, dated October 17, 
2017: 

“Recommendation on Regulatory Action: The Clinical review team recommends a 
Complete Response (CR) action for this new drug application (NDA), for the following 
reason: 
Clinical CR Deficiency: 
“A clinically meaningful increase in blood pressure (BP) was observed in normotensive 
hypogonadal male patients after 12 weeks of treatment with QuickShot testosterone 
enanthate (QST TE) in the phase 3 study QST 15-005. Results from ambulatory blood 
pressure monitoring (ABPM) assessments conducted in that safety study demonstrated 
group mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 
mmHg and 2 mmHg, respectively. In addition, cumulative distribution function (CDF) 
curves generated from these ABPM data demonstrated that approximately 60% of all 
patients in the study incurred an increase in SBP of up to 20 mmHg. Further, 9.5% of 
patients in the study required initiation or adjustment of antihypertensive medications in 
order to maintain BP in the normal range. The observation of increased BP related to 
treatment with QST TE was also observed in the pivotal phase 3 study QST 13-003. 
Finally, the rate of hypertension reported as a treatment-emergent adverse event was 
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7.8% (22 of 283 total patients) in the two phase 3 studies combined. We note that Study 
QST 15-005, the study that most clearly identified this important new cardiovascular 
safety risk, included no concurrent control group, was unblinded, and was limited to 
normotensive patients who would tend to show the least effect of a pressor agent.  The 
observed increase in BP, coupled with the deficiencies in the design of QST 15-005, 
constitutes a major Clinical deficiency for this NDA, and for this reason predominantly, 
the Clinical review team recommends a Complete Response action be taken for this 
NDA. 

Information Needed to Resolve the Clinical CR Deficiency: 
Prior to approval of an NDA for QST TE, the Sponsor should be required to provide 
results from a new ABPM study, designed as a randomized, double-blind, placebo-
controlled safety study that should include patients with baseline hypertension. The study 
should be designed to achieve steady-state testosterone concentration within the normal 
eugonadal range. The available evidence supports that the maximal BP increase with 
QST TE should be observed by Week 6 and not later than Week 12 of treatment, 
therefore, a study that includes dose titration to eugonadal range and is at least 6 weeks 
in duration, and optimally 12 weeks in duration, should be conducted. The study should 
include a post-treatment period and a final study visit to follow the post-treatment period. 
Further, consistent with current recommendations from FDA’s Controlled Substance 
Staff (CSS) for this specific NDA, periodic psychiatric evaluations should be conducted in 
all patients in the study in order to monitor and assess for the occurrence of depression, 
suicide and drug withdrawal symptoms.  The psychiatric evaluations should employ 
validated methods.  Finally, the study should also include monitoring all patients for the 
occurrence of increased serum hemoglobin, increased hematocrit and polycythemia”. 

The key issues from the medical officer’s Clinical review are summarized in Section 1.2 (Risk 
Benefit Assessment) of her review, and that section is shown in its entirety here: 

“At this time, based on the clinical safety issues outlined in Section 1.1 above, the 
Clinical review team concludes that the risk / benefit ratio for QST TE for the treatment 
of male hypogonadism is not favorable and does not support approval of this NDA. 
	 Clinically meaningful increases in blood pressure were observed after 12 weeks of 

treatment with QST TE. As described in Section 1.1 above, group mean increases in 
SBP and DBP in Study QST 15-005 were 4 mmHg and 2 mmHg, respectively, with 
60% of subjects in that study sustaining an increase in SBP of up to 20 mm Hg, and 
9.5% requiring initiation or adjustment of antihypertensive medications to maintain 
normal BP.  In 7.8% of the total Phase 3 study population, hypertension was reported 
as a clinical TEAE.  Thus, the current evidence has identified a new and clinically 
important safety risk for QST TE. Group mean increases in blood pressure of this 
magnitude are known to increase the overall population risk of serious cardiovascular 
events, including heart attacks and strokes. 

	 Further, the study that most clearly identified this important new cardiovascular safety 
risk (study QST 15-005) included no concurrent control group, was unblinded, and 
was limited to normotensive patients who would tend to show the least effect of a 
pressor agent. 
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	 Also, in response to a number of psychiatric TEAEs reported in the phase 3 studies, 
including a case of completed suicide, a case of worsened depressive disorder with 
suicidal ideation, and two cases of depression, the FDA’s Controlled Substance Staff 
(CSS) recommended that all future studies of QST TE should include periodic 
psychiatric evaluations to monitor for the occurrence of depression, suicide and drug 
withdrawal symptoms.  These psychiatric evaluations should employ validated 
methods. We concur with the CSS recommendation in this regard. 

	 Finally, the new study should also monitor for the occurrence of increased serum 
hemoglobin, increased hematocrit (and polycythemia), TEAEs that were reported in a 
significant percentage of patients in the completed phase 3 studies. 

Thus, for these reasons, the Clinical review team concludes that the current safety 
evidence for this product does not support safe use for the treatment of male 
hypogonadism and the current risk/ benefit analysis is not favorable for QST TE”. 

3. CMC 
The Chemistry review team, including Hamid Shafiei, Ben Stevens, James Norman, Christine 
Craig, Alison Aldridge, Thao Vu, and Mark Seggel, had the following recommendation in their 
final review dated October 13, 2017: 

“In its present form, Antares Pharma’s 505(b)(2) New Drug Application #209863, for 
Xyosted (testosterone enanthate injection), 50 mg/0.5 mL, 75 mg/0.5 mL and 100 mg/0.5 
mL, is not ready for approval. 
During a recent inspection of the 
# (b) (4)

(FEI 
) drug product manufacturing facility for this NDA, the FDA field 

(b) (4)

investigator observed objectionable conditions at the facility. The facility currently is 
under potential Official Action Indicated (pOAI) status. Satisfactory resolution of the 
observations is required before this NDA may be approved. 
Labeling negotiations have not been completed and there is no agreement on the content 
and format of the final product labeling. The proposed product labeling currently does not 
comply with the requirements for labels and labeling in 21 CFR 201. 
(However) This NDA does contain adequate drug substance, drug product, manufacturing 
process, product quality microbiology, and device (auto-injector) engineering data and 
information to support approval of this drug-device combination product pending 
resolution of the facility and labeling issues.” 

The Executive Summary Part II of the final CMC review contains highlights of the Chemistry 

 Facilities: “An FDA Form 483 was issued at the closeout of a GMP / post-approval 
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review of this NDA, including the specific “significant deviations from cGMPs” noted at the 
drug product manufacturing site. Highlights of this section are 

shown here: 

(b) (4)

inspection  Due to significant deviations from cGMPs, the 
inspection was classified as potential Official Action Indicated (pOAI). While the Office 

(b) (4)
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ofManufacturing Quality (OMQ) within CDER 's Office ofCompliance continues to 
work -n>H

4
l to resolve the GMP issues, and the pOAImay be upgraded to 

Voluntmy Action Indicated (VA!), as ofthis review the OPF I Division ofInspectional 
Assessment review team is recommending withhold for this application. 

4
I....____• 	 Dmg Substance: <bH

• 	 Dmg Product: "Xyosted (testosterone enanthate injection) is a sterile, preservative-
free formulation ofTE in sesame oil. It is a drug-device combination product consisting 
ofan auto-injector and a pre-filled, single-dose syringe. The product will be available 
in three strengths: 50-, 75- or JOO-mg ofTE in each 0.5 mL dose. The pre-filled syringe 
consists ofa 1-mL <b><

4
l clear, long glass syringe barrel with afzxed, 27 gauge, 

12. 7 mm (J12 ") staked (bl < 
4 r needle, a rubber needle shield, and a plunger 

stopper. The 'QuickShot' auto- injector is a single use, (bl\
41 fixed dose, 

disposable device. The delivery volume is fixed by syringefl.Tl volume. Priming is not 
required. The Applicant has provided sufficient CMC information to assure the identity, 
strength, purity, and quality ofthe drug product at release and throughout the 
proposed expiration dating period of24 months". 

• 	 Manufacturing Process: "While there are no outstanding deficiencies from the 
manufacturing process review perspective, the application, as amended, is adequate 
pending resolution offacility-related d<?ficiencies. Recommendations for coverage 
areas during a future inspection of (bl < 

4 
>are provided as part of 

lifecycle management considerations". 

• 	 Microbiology: "The Applicant has met regulatory expectations with regard to the test 
methods, acceptance criteria and verification ofthe suitability ofuse ofthe tests for 
bacterial endotoxins and sterility". 

As a drug-device combination, Xyosted also unde1went review by the Office ofDevice 
Evaluation (ODE) and Office ofCompliance (OC) in the Center for Device Evaluation and 
Radiological Health (CDRH). The final Chemistly review provides highlights from the August, 
16, 2017, final ODE review conducted by Sarah Mollo and Alan Stevens, as follows: 

• The syringe and "QuickShot" auto-injector are described in NDA Module P. 7. The 
design, manufacture and control ofthe auto-injector are documented in Antares ' 
device master.file MAF 2193. Note that the Phase 3 study utilized the to-be-marketed 
device. While numerous deficiencies were identified during the initial device 
engineering review, the Applicant has adequately addressed these issues. 

• 	 An apparent discrepancy between the label claim (0. 5 mL) and the proposed 
acceptance criteria for volume in container I delive1y volume I dose accuracy L :J 
< 
6

><
4 
> mL) was identified. According to the injector standard (ISO 11608- 1), the dose 

accuracy should be ±5% ofthe labeled dose (which in this case is <bH 
4 
f mL) . 

Concerns were raised about the potential clinical impact ofdoses of (bH
4 

> mL. 
However, the NDA review team determined that the differences in standards would 
have minimal impact on delivered dose and no significant clinical impact in this case. 
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• 	 From the device engineering perspective, the device constituent parts ofthe 

combination product are approvable 


Finally, the Chemistly review also provides a summary ofthe August 17, 2017, CDRH Office of 
Compliance review conducted by Felicia Brayboy, as follows: 

• 	 Two facilities were identified as being subject to applicable Quali?:i§ystem 
(bf(4Jrequirements under 21 CFR part 820. j 

Based on a 
recent inspection, (b)(

4i-h"_a_s_a-.c-c-ep_t_a__.b....l.e- ,-n-ed.._z-:c_a__l_ d-..e-vz-·c_e_G=-MP status. 

Although the last medical device GMP inspection <
6

><
4
f was classified as No 

Action Indicated (NAI), given the current pOAI <b><
4
> (see Facilities comments 

above , the CDRH Office ofCompliance recommends a medical device inspection of 
<b><

4
f months ofapproval ofthe NDA ". 

!4. Nonclinical Pharmacolog_y/Toxicolog~ 
ill their final review dated September 15, 2017, the Phan nacology/Toxicology (PhannTox) 
review team ofMiyun Tsai-Tmion and Kimberly Hatfield had the following Recommendation: 

"Approvabilitv: Pharmltox recommends approvaI". 

The PhaimTox review team stated that the NDA contained no nonclinical studies. illstead, 
published literature was provided under Module 4 . The PhaimTox review team noted that the 
Sponsor refeITed to the Agency's previous findings for Delatestiyl (under NDA 009165) for the 
nonclinical phaimacology, phannacokinetics and toxicology. There were no additional 
nonclinical comments. 

5. 
ill their final review dated September 25, 2017, the Clinical Phaimacology review team of 
Chongwoo Yu and Donny Tran had the following Recommendation : 

"The Office ofClinical Pharmacology (OCP)/Division ofClinical Pharmacology 3 
(DCP-3) has reviewed NDA 209863 submitted on December 20, 2016, April 7, 2017, 
June 19, 2017, July 20, 2017 and August 31, 2017. The overall Clinical Pharmacology 
infonnation submitted to support this NDA is acceptable andXYOSTED is 
recommendedfor approvalfrom the Clinical Pharmacology standpoint". 

The Clinical Phaimacology review had the following comments of note: 

ill regard to Efficacy: 

• 	 "The efficacy ofXYOSTED was successfully demonstrated in hypogonadal males with 
the TBM dosing regimen. The primmy efficacy analysis showed a responder rate of 
90.0% (135 responders out 150 subjects,· 95% confidence interval: 84.0%-94.3%) at 
Week 12. Responders were de.fined as subjects who had a total T Cavg.168h in the normal 
range of300-1100 ngldL at Week 12. The study results met the pre-specified efficacy 
criteria ofresponder rate ?:.75% and the lower bound ofthe 95% Cl?:. 65%. 
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	 In addition, all of the following pre-specified criteria for the key (secondary) endpoints 
(e.g., total T Cmax at Week 12) were met in the pivotal Phase 3 study, QST-13-003, as 
there was no subject with a serum total T Cmax of > 1,500 ng/dL, as follows: 

o	 No subjects with a serum total T Cmax > 2500 ng/dL 
o	 Less than 5% of subjects with a serum total T Cmax in the range of 1800- 2500 

ng/dL 
o	 At least 85% of subjects with a serum total T Cmax ≤ 1500 ng/dL 

In regard to Dose Titration: 
	 “In the pivotal Phase 3 study, QST 13-003, the starting dose of XYOSTED was 75 mg 

TE and the dose of XYOSTED was titrated at Week 7 based on the serum total T 
concentration at the end of the dosing interval (Ctrough) value at Week 6. XYOSTED 
dose titration criteria were as follows: 

o	 If total T Ctrough ≥650 ng/dL, decrease dose by 25 mg; 
o	 If total T Ctrough < 350 ng/dL, increase dose by 25 mg; or 
o If total T Ctrough ≥350 ng/dL and < 650 ng/dL, maintain current dose strength. 

Additional adjustments to dose were also made at Weeks 13, 19, 27, and 39, as 
necessary. The TBM dose titration scheme in the product label should follow the Phase 
3 study dose titration scheme”. 

In regard to Bioanalytical Methods: 
	 “Serum samples were analyzed for total T and DHT using validated liquid 

chromatography-tandem mass spectrometry (LC-MS/MS) methods. The method 
validation and performance of the total T and DHT bioanalytical methods are in 
compliance with the Agency’s Bioanalytical Method Validation Guidance. The method 
validation and performance of the bioanalytical methods are acceptable”. 

	 “A formal consult was made (to the Office of Study Integrity and Surveillance[OSIS]) 
for the bioanalytical site inspection and there were no unresolved inspection findings”. 

6. Clinical Microbiology 
The final determination by Microbiology was that the information in the application was 
acceptable, and in this regard, the final Chemistry review stated: 

“The Applicant has met also regulatory expectations with regard to the test methods, 
acceptance criteria and verification of the suitability of use of the tests for bacterial 
endotoxins and sterility.” 

7. Clinical/Statistical – Efficacy 

7.1 OVERVIEW OF CLINICAL PROGRAM 
The clinical development program for Xyosted consisted of 5 clinical studies, including three 
(3), short-term, PK and tolerability studies (Studies QST 13-002, QST 14-004 and QST 16
006); one, 52-week, uncontrolled, “pivotal”, efficacy and safety, Phase 3 study that was blinded 
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only to dosage sn·ength (Study QST 13-003); and one, 26-week, unconn·olled, open- label, 
safety study (Study QST 15-005). Except for healthy adult male volunteers in Study QST 14
004, all subjects were hypogonadal adult males. 

A tabular listing of the clinical studies is shown in Table 1 below. 

Study Design 

ST-13-003 Phase 3, double-blind (for 
dosage strength only), 

ultiple-dose, efficacy 
and safety study 

ST-15-005 Phase 3, uncontrolled, 
ultiple-dose, safety 

study 

ST-13-002 Phase 2, three-rum, open
label, randomized, 

ultiple-dose, compru·ative 
ioavailability study 

ST-16-006 Phase 2, open-label safety 
and tolerability study 

ST-14-004 Phase 1, open-label, single

ompleted: 
= 113 

andomized: 
= 39 

ypogonadal males 

uration of 
reatment 

52 weeks 
(12 months) 

wo injections 
sepru·ated by 1 

eek 

ealthy male subjects Single dose 
dose study 

ource: NDA submission Section 2.5 Clin Overview Table 1 
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il.2 DEMOGRAPHICS 


Table 2 below shows the demographic profile for all subjects in the two Phase 3 studies: 


Table 2: Demo ra hie and Baseline Characteristics in Studies QST-13-003 and QST-15-005. 
Study QST 13-003 Study QST 15-005 

Characteristic N = 150 N = 133 

IA2e. vears 
Mean (SD) 53.4 (12.0) 54.5 (10.3) 
Median 54.0 55.0 
Min - Max 25-78 27-74 

Ethnicity, n (%) 

Hispanic or Latino I 8 (5.3) I 17 (12.8) 
Not Hispanic or Latino I 142 (94.7) I 116 (87.2) 

Race, n (%) 

White 133 (88.7) 113 (85.0) 
Black or African Ame1ican 11 (7.3) 18 (13.5) 
Asian 4 (2.7) 1 (0.8) 
Ame1ican Indian or Alaskan Native 0 (0.0) 0 (0.0) 
Native Hawaiian or Other Pacific Islander 0 (0.0) 0 (0.0) 
Multiple 1 (0.7) 0 (0.0) 
Other 1 (0.7) 1 (0.8) 

Clmently receiving testosterone therapy? 
No 129 (86.0) 102 (76.7) 
Yes, type: 21 (14.0) 31 (23.3) 

Buccal TRT 0 (0.0) 0 (0.0) 
IMorSCTRT 8 (5.3) 23 (17.3) 
Topical or transde1mal TRT 12 (8.0) 8 (6.0) 
Testopel 

Baseline body mass index, kg/m2 
1 (0.7) 0 (0.0) 

Mean (SD) 31.2 (4.66) 31.5 (4.43) 
Median 31. 1 31.3 
Min - Max 19.4-39.9 23 .5-40.0 

Baseline total testosterone, ng/dL 

N 137 133 
Mean (SD) 230.4 (94 .0) 214.9 (102.4) 

Median 229.0 213.0 
Min - Max 2-548 4-690 

Testosterone catego1y at baseline visit, n (%) 

<300 ng/dL I 111 (74.0) I 109 (82.0) 
2:300 ng/dL 26(17.3) 24 (18.0) 

~ource: QST-13-003 CSR Table 14.l.2; QST-15-005 CSR Table 14.l.2 

Table 2 shows that the Phase 3 study subjects were predominately obese, middle-aged, white 
males (White 85 - 88.7%; median age 54-55 years; mean BMI 31.2-31.5 kg/m2

) . 
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7.3 DISPOSITION OF SUBJECTS 

Table 3 shows the disposition of all subjects in Study QST 13-003 with reasons for early 
withdrawal provided. 
Table 3: Patient Disposition with Reasons for Early Withdrawal in Study QST-13-003 
Characteristics Overall n (%) 
Enrolled – n 150 
Dosed subjects – n (%) 150 (100.0%) 
Completed Week 12 – n (%) 137 (91.3%) 
Completed study – n (%) 97 (64.7%) 
Early withdrawal – n (%) 52 (34.7%) 
Missing completion status - n (%) 1 (0.7%) 
Reasons for early withdrawal (subjects may have been counted in >1 category) 
Clinical adverse event (not related to elevated PSA or HCT) 16 (10.7%) 
Elevated PSA 14 (9.3%) 
Elevated HCT 7 (4.7%) 
Elevated PSA and elevated HCT 2 (1.3%) 
Elevated testosterone (while on lowest dose and Ctrough ≥ 650 ng/dL) 6 (4%) 
Non-compliance 3 (2.0) 
Withdrawal of consent or withdrawal by subject 12 (8.0) 
Lost to follow-up 1 (0.7) 
Other: All “other” reasons combined 11 (7.3) 
Other: Met a stopping criteria 5 (3.3) 
PSA- prostate specific antigen, HCT- hematocrit 
Source: Sponsor IR response dated June 29, 2017 

Over the 52-week treatment period in Study QST 13-003, approximately 35% (52/ 150) of 
subjects withdrew prematurely, which included approximately 9% (14/ 150 subjects) of 
subjects for protocol-defined elevated PSA; 5% (7/ 150 subjects) for protocol-defined elevated 
HCT; and 1.3% (2/150 subjects) for both protocol-defined elevated PSA and protocol-defined 
elevated HCT. In addition, 4% (6/150 subjects) also withdrew for elevated testosterone 
(defined as Ctrough > 650 ng/ dL despite being on the lowest dose). 

In Study QST 13-003, subject disposition at an earlier timepoint (Week 12) is clinically 
meaningful because Week 12 was the primary timepoint for assessment of efficacy. Table 4 
below provides an overview of subject disposition at Week 12 in Study QST 13-003, also 
showing dosage strengths being taken at Week 12. 
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Table 4: PatientDisposition bv Treatment at Week 12 i11 Studv QST13-003 

tharacteristics 
Dose at Week 12 

Overall 

150 

SCQST50mg 

-
SCQST 75 mg 

150 

SC QST 100 mg 

-Rnrollment (All sta1t at 75 mi?)-n 
Dosed patients - n (%) 25 (100.0) 104 (100.0) 21 (100.0) 150 (100.0) 
Completed Week 12- n (%) 25 (100.0) 93 (89.4) 19 (90.5) 137 (91.3) 

Completed the study- n (%) 13 (52.0) 69 (66.3) 15 (71.4) 97 (64.7) 
!Early withdrawal - n (%) 12 (48.0) 34 (32.7) 6 (28.6) 52 (34.7) 
Missing completion status - n (%) 0 (O.O) 1 (l.O) 0 (O.O) 1 (0.7) 
Reasons for early withdrawal- n (%) 

Adverse event 2 (8.0) 3 (2.9) 0 (O.O) 5 (3 .3) 
Non-compliance 0 (O.O) 2 (1.9) 0 (O.O) 2 (1 .3) 
Patient withdrew consent 1 (4.0) 7 (6.7) 1 (4.8) 9 (6.0) 
Lost to follow-up 0 (O.O) 1 ( l.O) 0 (O.O) 1 (0.7) 
Sponsor's request 0 (O.O) 1 ( l.O) 1 (4.8) 2 (1 .3) 
Met stopping ciiteria 2 (8.0) 1 ( l.O) 0 (O.O) 3 (2.0) 
Other 0 (0.0) 0 (0.0) 1 (4.8) 1 (0.7) 
Multiple 7 (28.0) 19 (18.3) 3 (14.3) 29 (19.3) 

Notes: For the Dose at Week 12 columns, a patient was counted in the 75 mg column ifhe discontinued 
piior to the Week 7 titration opp01tunity. 
[ncludes all patients who received at least 1 dose of the investigational product. The number ofdosed 
patients was used as the denominator in all percentage calculations unless othe1wise specified. 
OST = QuickShot™ Testosterone; SC = subcutaneous. 

7.4 EFFICACY RESULTS 
7 .4.1 ssessment of Efficac~ 

The assessment of efficacy in this NDA was consistent with efficacy assessments conducted 
for TRT products in prior NDAs as well as with the Division's expectations and requirements 
for TRT studies. 

In Study QST 13-003, the pivotal efficacy study, all subjects who met the study eligibility 
criteria were assigned to receive QST 75 mg. Patients were trained by designated site staffon 
proper use of the QST device. QST TE was self-administered once each week on the same day 
of the week and at approximately the same time (7:00 am ±2 hours). Adjustments to dose may 
have been made at Week 7 based upon the Week 6 blood concentration at the end of the 
dosing interval (Ctrougij value. Dose titration criteria were as follows: 

• Decrease dose by 25 mg ifTI Ctrough ~650 ng/dL 
• Increase dose by 25 mg if TT Ctrough <350 ng/dL 
• Maintain dose strength if TT Ctrough ~350 ng/dL and <650 ng/dL. 
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At Week 12, blood samples for phannacokinetic (PK) analysis of total testosterone (TT), 
dihydrotestosterone (DHT), dihydrotestosterone enanthate (DHTE), estradiol (E2), and 
testosterone enanthate (TE) were obtained from all patients before and at specified times up to 
168 hours after QST dose administration . Pha1macokinetic parameters to characterize TT 
exposure over the dosing interval were derived. 

The prima1y efficacy endpoint in Study QST 13-003 was the percentage of patients with semm 
TT average concentration over the 7-day dosing interval (0-168 hours) (Cavg168h) within the 
defined range (300 to 1100 ng/d.L) . The primaiy endpoint would be considered to have been 
met if~ 75% of patients had TT Cavgl68h within the range at Week 12, with a lower bound of the 
95% confidence interval (CI) ~ 65%. 

Overall, 139 (92.7%) patients had TT Cavgl68h values within the defined range at Week 12 . 

Table 5 shows the number and percentage of patients with Week 12 TT Cavg168h within the 
defined range (300 to 1100 ng/d.L) for the safety population in study QST 13-003. 

Table 5: Number (%) ofPatients with Week 12 TT Cai•eI6Bh 300to 1100 flf!/dL i11 Studv QST-13-003 

Week 12 Ca,·gl68h Category 
Statistic 

Dose at Week 12 

Overall (N=150) SCQST 50 mg 
(N=25) 

SC QST 75 mg 
(N=104)* 

SCQST 100 mg 
(N=21) 

n (%) 25 (100.0) 94 (90.4) 20 (95.2) 139 (92.7) 
95% Exact Binomial CI (86.3, 100.0) (83 .0, 95.3) (76.2, 99.9) (87.3, 96.3) 

!Note: The Safety Population consisted ofall patients who received at least 1 dose ofthe investigational product. Percentage was 
~alculated using the number ofpatients in the cohuun heading as the denominator. Ifthe patient did not have calculable Week 12 
Cavg168h, the last recorded post-dose TI was used in the analysis. Ifthe patient did not have a post-dose TI detenuination, the 
~atient was included in the analysis as not having achieved TI Cavg168h within 300 to 1100 ng/dL. 
*For the dose at Week 12 cohmllis, a patient was cmmted in the 75 mg cohUlUl ifhe discontinued prior to Week 7 titration. 
~bbreviations: Cavg168h = average concentration over the 7-day dosing interval (0-168 hours); CI = confidence interval; QST = 
~uickShot™ Testosterone; SC = subcutaneous; TI = total testosterone. 
«M, u'!'!" 5 ~ 5 1 <'"'"· P~~- n,<;:r_1 ~-nn:i n JM 

fu the analysis shown in Table 5, the Sponsor included subjects with missing calculab le Week 
12 Cavg168h by using the last recorded post-dose TT to derive the result for the primaiy efficacy 
endpoint. Tab le 6 below provides an analysis of the primaiy efficacy endpoint using only those 
subjects with calculable data for Week 12 Cavg16811> as recommended by FDA 's Statistical 
Review team. This analysis shows that the primaiy efficacy endpoint and study objective was 
met again, whereby Study QST-13-003 met the prospectively planned primaiy efficacy 
endpoint overall with 135/150 subjects (90.0%) responding with the 95% CI (84.0, 94 .3) 
showing a lower bound well above the 65% lower limit for trial success 
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Table 6: Number(%) ofPatients witlt Week 12 TT Ca"e16Bh Values 300 to 1100 ngldL -Primary 
Efflcacv Endooi11t (or Studv OST 13-003 

Week 12 Cngl68b 
Category Statistic 

Dose at Week 12 

Overall 
(N=150) 

SCQST50mg 
(N=25) 

SC QST 75mg 
(N=104) [1] 

SC QST lOOmg 
(N=21) 

n (%) 25 000.0) 91 (87.5) 19 (90.5) 135 (90.0) 
95% Exact Binomial CI (86.3, 100.0) (79.6, 93.2) (69.6, 98.8) (84.0, 94.3) 

!Note: The Safety Population consisted of all patients who received at least 1 dose ofthe investigational product. Percentage 
~as calculated using the number ofpatients in the cohunn heading as the denominator. If the patient did not have calculable 
!Week 12 Cavg168h, the patient was included in the analysis as not having achieved TI Cavg168h within 300 to 1100 ng/dL. 
IFor the dose at Week 12 cohuuns, a patient was cotmted in the 75 mg column ifhe discontinued prior to Week 7 titration. 
Cavg168h = average concentration over the 7-day dosing interval (0 168 hom·s); CI = confidence interval; QST = QuickShot™ 
~estosterone; SC = subcutaneous; TI = total testosterone. 
!Source: Post-text Tabl.e 14.2.1.1.2. 

The "key" secondaiy efficacy endpoints in Study QST 13-003 (sometimes refeITed to as 
"safety" endpoints in these studies), were the same as for all prior TRT studies, and included: 

• 	 Percentage of patients with TT maximum (peak) blood concentration (Cma.J <1500 
ng/d.L. This endpoint would be considered to have been met if :::: 85% ofpatients had 
TT Cmax in this range at Week 12 of treatment; 

• 	 Percentage ofpatients with TT Cmax 1800 to 2500 ng/d.L, inclusive. This endpoint 
would be considered to have n met if <5% ofpatients had TT Cmax in this range at 
Week 12 of treatment; 

• 	 Number ofpatients with TT Cmax >2500 ng/d.L. This endpoint would be considered 
to have been met if no patients had TT Cmax in this range at Week 12 of treatment; 

Overall, 137of150 randomized (91.3%) patients had TT Cmax <1500 ng/d.L at Week 12: with 
25 (100.0%) patients achieving this endpoint while taking the 50 mg dose, 93 (89.4%) while 
taking the 75 mg dose, and 19 (90.5%) while taking on the 100 mg dose. 

There were no patients with TT Cmax > 1500 ng/d.L, 1800 to 2500 ng/d.L, or >2500 ng/d.L at 
Week 12. 

In total, 13 (8.7%) patients had missing TT Cmax values at Week 12: 11 (10.6%) patients while 
taking the 75 mg dose and 2 (9.5%) patients while taking the 100 mg dose. Excluding those 
patients with missing Week 12 Cmax values, all patients still had TT Cmax <1500 ng/d.L at Week 
12. 

Table 7 shows the results for this "key" seconda1y endpoint at Week 12 of treatment in Study 
QST 13-003. 
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Table 7: Results for Kev S econdarv Endvoint at Week 12 i11 Studv OST-13-003. 
Dose at Week 12 

Overall (N=l 50) SCQST50mg SCQST75mg SCQST lOOmg 
n (o/o)M'eek 12 Cmu (N=25) (N=l04)* (N=21) 

Category n (o/o) n (o/o) n (o/o) 
kl500 ng/dL 25 (100.0) 93 (89.4) 19 (90.5) 137 (91.3) 

1800 to 2500 ng/dL 0 (O.O) 0 (O.O) 0 (O.O) 0 (0.0) 

t>2500 ng/dL 0 (O.O) 0 (O.O) 0 (O.O) 0 (0.0) 

M issing Week 12 0 (O.O) 11 (10.6) 2 (9.5) 13 (8.7) 
!Note: The Safety Population consisted ofall patients who received at least 1 dose ofthe investigational product. Percentage 
~as calculated using the munber of patients in the cohunn heading as the denominator. 
* For the dose at Week 12 columns, a patient was com1ted in the 75 mg cohunn if he discontinued prior to Week 7 titration. 

~bbreviations: Cmax = maximmu (peak) blood concentration; QST = QuickShot™ Testosterone; SC = subcutaneous; TT = 

~otal testosterone. 

Source: 5.3.5.1 Study Report QST-13-003, p . 81. 


Table 8 provides a sUIIllnaiy of the arithmetic means (with standai·d deviations) of the steady
state PK of sernm total TT concentrations at Week 12 obtained from patients in study QST 13
003 

Table 8: Arithmetic M ea11 (SD) Total T PK Parameters at Week 12 Following Weekly 
Admi11istratio11 o 50 m , 75 m , or 100 m X osted (Stud QST-13-003) 

TE N Tma 
Dose x 

50 25 12.0 5.8-72. 
75 93 11.9 (5.9-168.2) 

100 19 24.1 5.8-168. 
Overall 137 11.9 5.8-168. 436 109 

AUC(0-168 hr) 
n ·hr/dL 

100,500 29,859 
90,317 (18,159) 
95,940 21,374 
92,955 21,385 

Figm e 1 below, showing average total testosterone concentrations over a full week at Week 12, 
provides a graphical representation of the testosterone replacement associated with Xyosted. 

Figure 1: Plot ofMea11 (±SD) ofS erum Total T Concentration-Time Curve at Week 12 Followi11g 
Weekly Administratio11of50 mg, 75 mg, or 100 mg Xyosted (Study QST-13-003; N=137) 
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For details in regard to other secondary and exploratory endpoints in Study QST 13-003, the 
reader is referred to the medical officer’s final Clinical review. 

Statistician’s Conclusion 

In their final review dated September 13, 2017, the Statistical review team of Sonia Castillo 
and Mahboob Sobhan had the following overall conclusion: 

“The one submitted study provides evidence demonstrating the efficacy of Xyosted 
(testosterone enanthate) injection for the treatment of adult male hypogonadism.” 

One comment of note from the Statistical review was as follows: 

	 “One statistical issue was identified that affected the quality of the analysis. The pre-
specified primary efficacy analysis accounted for missing week 12 endpoint data as 
follows: 

If a subject does not have a valid testosterone Cavg168h, the last recorded post- 
baseline total testosterone (TT) concentration is used in the primary analysis. If the 
subject discontinued prior to a post-baseline TT collection, the subject is included 
in the analysis as not having achieved a TT Cavg168 h within the normal range. 

If the last post-baseline total testosterone (TT) value is to be used for analysis, it 
should be the last recorded TT Cavg168h value after a sufficient amount of time has 
passed for an effect to be seen. The Applicant included (in the analysis) four subjects 
without a TT Cavg168h at Week 12 but they (the 4 subjects) had  other  TT values. Two 
subjects had a single TT concentration value at the single time point of 168h post-dose 
at Week 12 and two subjects had a TT Cavg168 value at Week 1.  Using the last single 
TT concentration value from one time point or from a Week 1 TT Cavg168h value from 
the pharmacokinetic substudy is not (considered) adequate. Other than the Week 1 
Cavg168h value from the pharmacokinetic substudy, the study did not include an 
additional TT Cavg168h evaluation after a sufficient amount of time had passed to reach 
an effect prior to the Week 12 evaluation. Without any appropriate prior TT Cavg168h 
values to rely upon to use to account for an invalid TT Cavg168h at Week 12, the 
(Biometrics review team has determined that the) subject should be considered as 
having no post-baseline TT Cavg168h value. This subject should be included in the 
analysis as not having achieved a TT Cavg168h within the normal range. To address this 
issue, this reviewer considers the Applicant’s sensitivity analysis, which included the 
subject in the analysis as having not achieved TT Cavg168h within the normal range, as 
the primary efficacy result for labeling”. 

	 The results of the sensitivity analysis are presented in the Statistical Review Table 3.5.  
The Statistical review team stated, “Efficacy was demonstrated for the sensitivity 
analysis with the percentage of subjects with a serum total testosterone Cavg168h level 
within the normal range at Week 12 of 90.0% (135 of 150 subjects) with 95% CI of 
84.0% to 94.3%”. 

7.4.2 Overall Assessment of Efficacy 
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The efficacy data from the Phase 3 pivotal study QST-13-003, along with suppo1iing 
data from the other clinical studies, suppo1is the Sponsor's contention that QST 
provides adequate testosterone replacement in adult men with hypogonadism. 

The Clinical safety review encompasses pooled safety data from three sho1i-te1m Phase 
I/Phase 2 studies (Studies QST 13- 002, QST 14-004 and QST 16-006) and two "long
tenn" Phase 3 studies (Studies QST 13-003 and 15-005). All but one of these studies 
were conducted in adult hypogonadal men. 

The overall NDA database consists of 
• 	 116 hypogonadal adult male patients who were randomized to receive up to 6 

doses in the three "sho1i-te1m " studies, 
• 	 133 hypogonadal adult male patients who were randomized to receive up to 26 

weeks of treatment in the Phase 3 safety Study QST 15-005, and 
• 	 150 hypogonadal adult male patients who were randomized to receive up to 52 

weeks of treatment in the Phase 3 safety Study QST 13-003. 

Thus, the total number of patients who were randomized to receive treatment in the two, long
tenn studies is 288. A total of 380 patients received at least 1dose, 242 received at least 24 
treatments (approximately 6 months of treatment), and 99 received at least 52 treatments 
(approximately 12 months of treatment). 

The following sections provide an overview description of the NDA safety results, focusing on 
the results from the long-te1m, Phase 3 studies. For additional details, the reader is refe1Ted to 
the medical officer 's final Clinical review. 

'8.1.1 Deaths, Serious Adverse Events and Discontinuations Due to Adverse Events 

Deaths 
One death was repo1ied in the clinical development program. Patient (bJ <SI in the 
pivotal Phase 3 Study QST 13-003 had an SAE of "completed suicide" that resulted in 
death. The Sponsor considered the event as possibly related to Xyosted, stating that 
depression has been described as an adverse event in the labels of other testosterone 
products, and suicide is associated with depression. The Sponsor provided the following 
abbreviated na1rntive of this case: 

(bJ < 
5 
> - suicide. method unknown 

(bJ<
5
l a 72 year-old male with hypogonadism, experienced an SAE ofsuicide, method 

--"""'"'"' unknown. Afterproviding Infonned Consent, the patient was enrolled and received his first dose 
on (bJ<

5
f The patient had been on study treatment for over 6 months (75mg weekly 

self-injections) before the event was reported f ollowing his last dose of study medication on Study 
Day 169. 

On Study Day 176, the p atient failed to report to his scheduled Week 26 study visit. The 
investigative site reported they were informed by voicemail that the patient wished to discontinue 

19 

Reference ID: 4169881 



                
               

                 
              

              
                

  

            
         

            

              
             

                 

              
              

                
   

                
              

              
               

               
            

               
                

                
               

             
               

              
                  

            
           

     

   
 

 

from the study due to "personal reasons." On Study Day 178, the investigative site contacted the 
patient and scheduled an Early Termination (ET) study visit. This was the last contact the 
investigative site had with the patient. The patient failed to report to the scheduled ET study visit. 
The investigative site continued to attempt to contact the patient for follow-up. The patient's 
stepson subsequently contacted the investigative site and informed the site that the patient had 
committed suicide on Study Day 182. The method of suicide was not reported and further details 
were not provided. 

The patient’s medical history included: benign prostatic hypertrophy, erectile dysfunction, type 2 
diabetes mellitus, gastroesophageal reflux disorder, cholecystitis, cholecystectomy, and detached 
retina. The site reported there was no known history of mental health disorders. 

Concomitant medications included metformin, aspirin, gamma-aminobutyric acid, kelp, L-
arginine, vitamin B, vitamin B6, vitamin B12, multi-B vitamin, chromium picolinate, St John's 
wort, 5-hydroxytryptophan, valerian, melatonin, glyburide, sildenafil citrate, tadalafil and 
omeprazole. 

The Sponsor considered the event of suicide, method unknown, as possibly related to underlying 
depression, stating that depression is a labeled adverse event for other testosterone products and 
suicide can be an adverse outcome of depression, and therefore the event of suicide is possibly 
related to study medication. 

In response to a request for information, the Sponsor provided all the serum T concentrations for 
this subject and the list of values demonstrated that none were out of normal range. 

CDTL Comment: I concur with the Clinical reviewer that the data for this case is 
insufficient to draw the conclusion that suicide in this patient was a direct result of 
study treatment. While suicide has been very rarely reported in patients taking TRT in 
the postmarketing period, a relationship between suicide and TRT has not been 
established. It is notable, however, that to our knowledge, this is the first reported 
completed suicide in a clinical study of TRT. While the information for this case, as 
well as for another case of suicidal ideation in this NDA, does raise concerns, it does 
not clearly support a unique risk for this product compared to others in the class, 
largely because the relevant data is very limited and the patients’ medical histories 
confound the ability to draw a conclusion of drug causality in the individual cases. A 
decision as to whether to label the AE terms “depression” and “suicide” for this 
product will be made at such a time as the application is ready for approval. In the 
meantime, we agree with the prudent advice from the Controlled Substances Staff 
(CSS) that symptoms of depression, anxiety, insomnia, suicide and withdrawal should 
be monitored in all future studies. 

Serious Adverse Events (SAEs) 
Overall, a total of 7 patients (2.5%) experienced a total of 12 SAEs in the Xyosted clinical 
development program.  All reported SAEs were reported in the two long-term studies QST-13
003 and QST-15-005. A total of 3 patients reported a total of 3 SAEs in Study QST-13-003 and 
a total of 4 patients reported a total of 9 SAEs in Study QST-15-005. 

The following table lists the 12 SAEs, including actions taken in response to the SAEs 
and the SAE outcomes. The table also includes the fatal SAE that was discussed 
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previously under “Deaths”. 

Table 9: SAEs in Studies QST-13-003 and QST-15-005. 
Study 
Patient 
Number 

Race/ 
Age 

Study day 
when SAE 
started 

SAE – 
Preferred term 

Severity Withdrawn 
from 
study? 

Action taken and outcome 

QST-13-003 
W/62 6 Depression Severe Yes Medication required 

Recovered/resolved with 
continued outpatient care 

W/71 182 Completed 
suicide 

Severe Yes None 
Fatal event 

W/67 207 Vertigo Moderate No Medication required 
Recovered/resolved 

QST-15-005 
W/68 59 Visual 

impairment 
Severe No Medication required 

Recovered/resolved 
99 Coronary artery 

disease 
Severe No Medication required 

Recovered/resolved with 
sequelae 

133 Arthritis bacterial Severe No Medication required 
Recovered/resolved 

147 Prinzmetal’s 
angina 

Severe Yes Medication required 
Recovered/resolved with 

sequelae 
159 Acute 

myocardial 
infarction 

Severe Already 
Withdrawn 

Recovered/resolved with 
sequelae 

159 Ventricular 
tachycardia 

Severe Already 
Withdrawn 

Recovered/resolved 

B/63 

160 Respiratory 
failure 

Severe Already 
Withdrawn 

Recovered/resolved 

W/58 37 Appendicitis Moderate No Medication required 
Recovered/resolved 

W/52 96 Deep vein 
thrombosis 

Mild Yes Medication required 
Recovered/resolved 

Race: W = White; B = Black or African American. 
SAE = serious adverse event 
Source: ISS Table 35.5.7 

(b) (6)

(b) (6)

Of the 7 patients who reported SAEs in the two Phase 3 studies, four discontinued the study due 
to their SAE. 

Patient  also in Study QST 13-003, had an SAE of depression (severe) and he 
discontinued the study after receiving a single dose of study drug. The patient reported a 

(b) (6)

baseline history of depressive disorder with worsening of this condition at 6 days after his first 
dose. The event included suicidal ideation requiring hospitalization.  Based on the clinical 
event, the study medication was discontinued. An abbreviated case narrative is provided here: 

Patient (b) (6)

(b) (6)
– worsening depressive disorder 

Patient  a 63 year old male with hypogonadism and depressive disorder, 
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experienced an SAE of worsened depressive disorder. After providing Informed Consent, the 
patient received his first dose, 75 mg, (b) (6)   This was the patient’s most recent dose 
prior to the onset of the AE. 

On Study Day 6, after an argument with his spouse, the patient intentionally ingested 20 to 25 
tablets of tramadol 50 mg which had not been prescribed to him. Emergency medical services 
were summoned and the patient was transported to the Emergency Department. A review of 
systems revealed suicidal thoughts and ideations. Physical examination revealed the patient to 
be alert and oriented x3 with calm affect, coherent speech, appropriate mood, rational thought, 
and normal perceptions. The patient was subsequently admitted to the hospital on Study Day 7 
for evaluation and treatment of worsening depressive disorder. Treatment included venlafaxine 
and observation. On Study Day 12, the patient was discharged from the hospital and the event 
of worsened depressive disorder resolved with ongoing outpatient psychiatric care. The study 
medication was discontinued due to the event and the patient was withdrawn from the study on 
Study Day 31. 

The patient's medical history also included gallstones, erectile dysfunction, cholecystectomy, 
hypercholesterolemia, acid reflux, backache, urinary retention, and seasonal allergies. 

Concomitant medications included aspirin, pantoprazole, simvastatin, and fenofibrate. 

At the Division’s request, the Sponsor provided serum TT concentrations during the study for 
this patient, with results as follows. 

The Sponsor reported that the subject met the study eligibility criteria with at least two AM total 

further study medication. Repeat TT concentrations were not checked until Day 31 when the 
subject was withdrawn from the study.  At that time, the subject’s TT concentration was 190 
ng/dL, consistent with his baseline TT concentrations. 

CDTL Comment: The Sponsor reported that the patient had a past medical history of 
major depressive disorder, diagnosed in 1998.  The status of this condition was 

treated for his depressive disorder with Paxil 
reason for discontinuation of Paxil was not provided. 
The subject’s last serum testosterone concentration was obtained 31 days after his 
single QST TE dose and at that time, his serum T was back to its baseline, pre
treatment value. A testosterone concentration was not available from the patient’s 
hospitalization. 
From the patient’s history, he had an untreated major depressive disorder when he 
enrolled in the study. He had been treated for 8 years with an antidepressant 
medication, which had been discontinued less than 6 months prior to the study 
Screening period. Based on this confounding history, and the lack of a serum 
testosterone concentration prior to Day 31, it is not possible to establish a causal 
relationship between the AE of worsened depressive disorder to study medication. 
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testosterone concentrations less than 300 ng/ dL.  His baseline serum testosterone concentrations 
were 120 ng/dL, 190 ng/dL, and 140 ng/dL 
respectively. His SAE was reported on Day 6 after his first injection on Day 1 and he received no 

(b) (6)

described as “ongoing” during the study enrollment period. The subject had been 
The (b) (6)
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In regard to other notable SAEs, in Study QST-15-005, one patient (Patient ) reported 6 
different SAEs (coronary artery disease, arthritis bacterial, Prinzmetal’s angina, acute 

(b) (6)

myocardial infarction, ventricular tachycardia, and respiratory failure) and discontinued study 
(b) (6)medication due to the SAE of Prinzmetal’s angina.  In addition, Patient  had an SAE of 

deep vein thrombosis (DVT) that resolved, but treatment was discontinued as the investigator 
assessed the SAE as related to the study drug. 

CDTL Comment: Both acute MI and DVT have been reported in patients on TRT, but 
the relationship between these serious cardiovascular events and TRT remains 
unclear. The data for these two events in this NDA is too limited to establish causality 
between these two serious CV events and the study medication.  

Discontinuations Due to Adverse Events (AEs) 

A total of 38 subjects (13.4%) discontinued from one of the clinical studies due to an AE, 
including 30 subjects in Study QST-13-003 and 8 subjects in Study QST-15-005. Two of the 
withdrawals due to AEs were due to SAEs.  The vast majority of subjects who withdrew due to 
an AE did so for meeting a protocol-defined, laboratory-based, stopping criteria (n=31).  

The protocol-defined, laboratory-based, stopping criteria in the Phase 3 studies included: 
 Increase in serum prostate specific antigen (PSA) ≥1.4 ng/mL above the Screening 

value; 
 Elevated hematocrit >55% during the Treatment Titration or Extended Treatment phases 

of the study; 
 Patients receiving QST TE 50 mg who had a Ctrough ≥650 ng/dL. 

In Study QST 13-005, the pivotal Phase 3 study, a total of 30 patients withdrew due to a total of 
37 AEs. The AEs that led to discontinuation in this study were: PSA increased (13 reports), 
hematocrit increased (7 reports), blood testosterone increased (3 reports), polycythemia (2 
reports), and depression, right bundle branch block, prostatitis, fatigue, hyperhidrosis, dyspnea, 
heart rate increased, blurred vision, hyper-sexuality, prostate neoplasm, hypertension, and drug 
concentration changed (1 report each). 

In Study QST 15-005, the other Phase 3 study, a total of 8 patients withdrew due to a total of 8 
AEs. The AEs that led to discontinuation in this study were: depression (2 reports), hematocrit 
increased (2 reports), and polycythemia, DVT, insomnia, and Prinzmetal’s angina (1 report 
each). 

8.1.2 Other Adverse Events 

Commonly Reported Adverse Events 

In the Phase 3 studies QST 13-003 and QST 15-005, the System Organ Classes (SOCs) with the 
greatest number of subjects reporting TEAEs were: Infections and Infestations (79 subjects, 
27.9%), Investigations (76 subjects, 26.9%), General Disorders and Administrative Site 
Conditions (56 subjects, 19.8%), and Musculoskeletal and Connective Tissue Disorders (33 
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subjects, 11.7%). 

In the Phase 3 studies combined, a total of 212 patients (74.9%) experienced at least 1 TEAE. 
The vast majority of TEAEs were judged by the investigator as being mild (35.7% of patients) or 
moderate (35.3% of patients) in severity. A total of 11 patients (3.9%) had TEAEs that were 
judged by the investigator as being severe. 

The most commonly reported TEAEs by Preferred Term (PT) were: hematocrit increased (32 
subjects, 11.3%), PSA increased (22 subjects, 7.8%), upper respiratory tract infection (22 
subjects, 7.8%), hypertension (22 subjects, 7.8%), injection site bruising (15 subjects, 5.3%), 
injection site hemorrhage (13 subjects, 4.6%), sinusitis (13 subjects, 4.6%), nasopharyngitis (11 
subjects, 3.9%), headache (10 subjects, 3.5%), and CPK increased (10 subjects, 3.5%). 

The following Table summarizes the TEAEs by SOC and PT. 

Table 10: Number (%) Patients with TEAEs by SOC and PT in Studies QST 13-003 and QST 15-005 
System Organ Class 
Preferred Term 

Studies 003/005 Overall 
N=283 
n (%) 

Patients with any TEAE 212 (74.9) 
Blood and Lymphatic System Disorders 9 (3.2)
   Polycythemia 5 (1.8) 
Eye Disorders 9 (3.2)
   Vision blurred 3 (1.1) 
Gastrointestinal Disorders 26 (9.2)
   Hemorrhoids 4 (1.4)

 Nausea 4 (1.4)
   Abdominal pain 3 (1.1)
   Diarrhea 3 (1.1)
   Gastroesophageal reflux disease 3 (1.1)
   Large intestinal polyp 3 (1.1) 
General Disorders and Administration Site Conditions 56 (19.8)
   Injection site bruising 15 (5.3)
   Injection site hemorrhage 13 (4.6)
   Fatigue 6 (2.1)
   Injection site erythema 5 (1.8)
   Edema peripheral 5 (1.8)
   Injection site induration 3 (1.1)
   Non-cardiac chest pain 3 (1.1) 
Immune System Disorders 4 (1.4)
   Seasonal allergy 3 (1.1)
   Infections and Infestations 79 (27.9)
   Upper respiratory tract infection 22 (7.8)
   Sinusitis 13 (4.6)
   Nasopharyngitis 11 (3.9)
   Urinary Tract Infection 8 (2.8)
   Bronchitis 7 (2.5)
   Gastroenteritis 4 (1.4) 
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Influenza 
Pneumonia 
Acute sinusitis 
Vira l infection 

lniurv. Poisonina and orocedural comolications 
Muscle strain 

lnvestiaations 
Hematocrit increased 
Prostatic specific antigen increased 

Blood creatinine ohosohokinase increased 
Blood testosterone increased 

Metabolism and Nutrition Disorders 
Hvperlipidemia 

Musculoskeletal and Connective Tissue Disorders 
Back oain 
Arthral2ia 
Bursit is 
Musculoskeletal pain 
Osteoarthritis 
Pain in extremitv 

Nervous Svstem Disorders 
Headache 
Dizziness 
Sciatica 

Psvchiatric Disorders 
Anxietv 
Insomnia 
Depression 

Renal and Urinarv Disorders 
Hemat uria 

Reoroductive Svstem and Breast Disorders 
Prostatitis 
Test icular at rophv 

Resoiratorv, Thoracic and Mediastinal Disorders 
Cou2h 
Sinus con2estion 
Dvsonea 
Sleep apnea svndrome 

ISkin and Subcutaneous Tissue Disorders 
Acne 
Dermat it is contact 
Eczema 

Vascular Disorders 
Hvpertension 

Flushin2 

4 11.4) 
4 11.4) 
3 11.1) 
3 11.1) 

21 {7.4J 
3 11.1) 

76 {26.9J 
32 111.3) 
22 (7.8) 
10 13.5) 
4 11.4) 

12 {4.2J 
3 (1.1) 

33 (11.7) 
7 12.5) 
5 11.8) 
3 11.1) 
3 (1.1) 
3 (1.1) 

3 11.1) 
20 {7.1J 
10 13.5) 
3 (1.1) 
3 (1.1) 

14 {4.9J 
4 11.4) 
4 11.4) 
3 (1.1) 

11 {3.9J 
4 11.4) 

22 f l .BJ 
8 12.8) 
3 (1.1) 

21 {7. 4J 
6 12.1) 
4 11.4) 
3 11.1) 
3 (1.1) 

28 {9.9J 
4 11.4) 
3 11.1) 
3 11.1) 

27 {9.SJ 
22 (7.8) 
3 11.1) 
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~lthough a subject may have had two or more TEAEs, t he subject is counted only once within a SOC 
category. The same subject may contribute to two or more preferred term categories. 
PT= preferred term; SOC = system organ class; TEAE = t reatment-emergent adverse event . 
~ource: /SS Table 35.5.2.1 

CDTL Comment: The incidences ofincreased hematocrit (11.3 %), polycythemia (1.8%), and 
hypertension (7.8%) are notable. 

In regard to the repo1ied incidence of AEs by patient age, when comparing younger men ( <65 
years of age) to older men (~ 65 years of age), a greater percentage ofsubjects in the ~65 years 
subgroup repo1ied an SAE (6.1%), a TEAE that was moderate in severity (59.2%), or a TEAE 
that lead to study discontinuation (24.5%). The comparable rates of these events in the <65 year 
subgroup for SAEs, AEs of moderate severity, or AEs leading to study discontinuation were 
1.7%, 30.3% and 11.1 % respectively. 


The following Tab le summarizes AEs by the two age subgroups. 


Table 11: TEAEs bv AueSuburo110 i11 Studies OST 13-003 a11d OST 15-005 

Category 
K65 Years 
N=234 
n (%) 

~65 years 
N=49 
n (%) 

Patients with anv TEAE 169 (72.2) 43 (87.8) 

Patients with anv TEAE bv maximum severit v 
Mild 90 (38.5) 11 (22.4) 
Moderate 71 (30.3) 29 (59.2) 
Se vere 8 (3.4) 3 (6.1) 

Patients with anv SAE ~ 11.7) 3 16.1) 
Patients with anv treatment-emergent SAE ~ (1.7) 3 (6.1) 
Patients with TEAE leading to d iscontinuation 26 111.1) 12 124.5) 
Patients with any adverse event invo lving death 0 (0) 1 (2.0) 

ISAE = serious adverse event; TEAE = treatment-emergent adverse event . 
Source: /SS Table 35.5.1.1 

CDTL Comment: Higher rates ofall TEAEs, TEAEs ofmoderate and severe intensities, and 
TEAEs leading to study discontinuation were observed in the 2: 65 years age group compared 
to the < 65 years age group. Though the data are limited, they do support the approved drug 
class labeling concerning cautious use ofTRT in the geriatric population, and also not to use 
TRTfor the treatment of"age-related hypogonadism ". 

'8.1.3 Routine Laboratories Vital Signs and Electrocardiograms (ECGs} 

Routine Laboratories 


In the Phase 3 studies QST 13-003 and QST 15-005, routine safety laborato1y tests included: 

biochemistiy, hematology, minalysis, coagulation, sernm PSA, and sennn lipids. The Sponsor 

provided a summa1y of routine lab test results at baseline and at all scheduled post-dose visits. 


There were no notable changes from baseline in routine biochemistiy , minalysis, or coagulation 
tests. 
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Increases in Hematocrit 

Results from hematology testing demonstrnted a clinically significant increase from baseline in 
hematocrit. In the pooled Safety population from Studies QST 13-003 and QST 15-005, the 
group mean hematocrit increased from baseline by 2.5% at Week 13, by 3.8% at Week 26, and 
by 5.4% at Week 52. The following Table sUIIllnarizes the hematocrit changes from baseline in 
the Phase 3 studies. 

Table 12: Summarv ofM ean H ematocrit Cllam!es in Studies OST 13-003 and OST 15-005) 

Parameter 
(unit) Statistic 

Change Change Change 
from from from Baseline 

Week Baseline to Week 26 Baseline to to Week 
Baseline 13 Week 13 Week26 Week52 52 

Hematocrit (% 

n 283 258 258 236 236 96 96 
Mean 
(SD) 

45.1 
(3.34) 

47.7 
(3.77) 

2.5 
(2.95) 

49.1 
(4.05) 

3.8 
(3.40) 

50.1 
(3.73) 

5.4 
(3.42) 

ISD = standard deviation. 
,.. 

• IC::<: Trwl.t.. =ll;: 7.2. 1 

"Elevated hematocrit" (Elevated HCT) was defined in the Phase 3 studies as a nonnal hematocrit 
at baseline subsequently moving into the above-no1mal range, and such an occmTence was to be 
reported as a clinical TEAE. Based on that definition, a total of 20 subjects (14%) experienced 
Elevated HCT in the pivotal, Phase 3 study QST 13-003, and a total of 32 subjects experienced 
Elevated HCT in the combined Phase 3 studies QST 13-003 and 15-005. 

The phase 3 studies QST 13-003 and QST 15-005 had a mandato1y stopping criterion for 
elevated hematocrit of~55%. A total of4 of the total 283 subjects (1.4%) experienced this 
degree of hematocrit elevation after 3 months of Xyosted treatment (on Day 90), while a total of 
9 of283 subjects (4.5%) experienced this degree ofhematocrit elevation after 6 months of 
Xyosted treatment (on Day 180). The Table below smnmarizes these patients. 

Table 13: Smmnat v ofPatients in Studies OST 13-003 and OST 15-005 ·with H ematocrit ?:.55% 
QST-13 PtlD Age Baseline Baseline BL Baseline Wk12 Week 12 QST Threshold 

003 Weight BMI Hct Cirough Cirough dose visit 

(b)(6) 56 96.40 36.50 46 303 731 100mg 38wks 

49 112.8 36 45 165 322 100mg 38wks 

54 111.5 31.5 47 223 304 10Qmg 26wks 
so 136.2 39.8 49 198 521 75 mg 12 wks 

34 103.4 32.6 46 217 246 75112)/100113) 38wks 
63 110.2 36.8 47 208 606 75 mg 26wks 

61 73.9 24.7 48 289 455 75 mg 13wks 

57 102.6 33.9 45 213 900 75(12)/50(13) 26wks 

66 111 38 49 225 192 75(12)/100(13) 26wks 

QST-lS 61 77.6 26.9 46 82 399 75 mg 18wks 
005 57 110 39.2 51 205 706 75(12)/50(13) 13wks 

53 97 32 45 141 349 100mg 13wks 
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BL= Baseline, Hct = hematocrit; Pt = pat ient 
!Source: QST-13-003 Listing16.2.1.2; Listing 16.2.4.1; Listing 16.2.6.1; Listing 16.2.B.2; Listing 16.2.9.3 
IDST-15-005Listinn16.2.1.2 · Listinn 16.2.4.1 · Listinn 16.2.6.1 · Listinn16.2.B.2· Listinn 16.2.9.3 

CDTL Comment: Xyosted is associated with a clinically meaningful, and potentially serious or 
even life-threatening, increase in hematocril 

Decreases in Serum High Density Lipoprotein (HDL) Cholesterol 

Sernm lipid parameters were evaluated in the phase 3 studies QST 13-003 and QST 15-005. 
Mean decreases from Baseline to Week 52 were obse1v ed for all senun lipid parameters, 
including HDL-cholesterol. Mean cholesterol and triglyceride concentrations decreased by 17.3 
mg/d.L and 16.5 mg/d.L, respectively, and mean LDL-C and HDL-C concentrations decreased by 
8.5 mg/d.L and 4.5 mg/d.L, respectively. The following table Slunmarizes the results of sernm 
lipid concentrations for Studies QST 13-003 and QST 15-005. 

Table 14: Smmna1 vofSerum Lipid Evaluations in Studies QST 13-003 and QST 15-005 
Change Change Change 

from Baseline from Baseline from Baseline 
Parameter (unit) Baseline Week 13 to Week Week 26 to Week Week52 to Week 

Statistic 13 26 52 

Cholesterol fmiz/dll 
N 282 261 260 240 239 97 97 
Mean 188.5 
'SD\ (40.12) 

172.5 
(37.69) 

- 15.8 
(27.34) 

175.5 
(4 2.06) 

- 14 .1 
(27.86) 

178.8 
(41.14) 

- 17.3 
(27.99) 

HDL Cholesterol fmiz/dll 
N 282 261 260 240 239 97 97 
Mean 
SD\ 

44.3 
(14 .20) 

38.9 
112.88) 

- 5.6 
16.64) 

38.9 
112.95\ 

- 5.5 
17.34) 

41.2 
114.10) 

- 4.5 
18.53) 

LDL Cholesterol (mg/ dl) 
N 271 251 242 233 224 95 90 
Mean 
'SD) 

111.4 
(35.41) 

102.9 
(32.65) 

- 8.7 
(22.92) 

104.7 
(34.45) 

- 7.3 
(23.65) 

105.1 
(36.38) 

- 8.5 
(23.38) 

Triizlvcerides fmo/dll 
N 282 261 260 240 239 97 97 
Mean (SD) 168.4 

(101.29) 
159.8 

(106.94) 
- 8.4 

(98.52) 
164.0 

(130.03) 
- 6.2 

(124.40) 
171.9 

(152.99) 
- 16.5 

(139.24) 
HDL Cholesterol = high-density lipoprotein cholesterol; LDLCholesterol = low-density lipoprotein cholesterol; SD = 
standard deviation; Source: /SS Table 35.7.5.1 

CDTL Comment: Xyosted is associated with a decrease in average serum HDL-cholesterol that 
may be clinically meaningful. 

Increases in Serum Prostate Specific Antigen (PSA} 

Increases from baseline were obse1ved in sernm PSA concentrations in Studies QST 13-003 an 
QST 15-005. Mean sernm PSA concentrations were 1.05 µg/L at Baseline and increased to 1.32 
µg/L, 1.27 µg/L and 1.33 ~Lg/Lat Weeks 13, 26, and 52, respectively . The following Table 
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summarizes the mean PSA values at Baseline and the changes from baseline in mean PSA during 
the phase 3 studies. 

Table 15: Summary of Changes in Serum PSA in Studies QST 13-003 and QST 15-005 

Parameter (unit) 
Statistic Baseline 

Week 
13 

Change 
from Baseline to 
Week 13 

Week 
26 

Change 
from Baseline to 
Week 26 

Week 
52 

Change 
from Baseline to 
Week 52 

PSA (µg/L) 
n 283 262 262 239 239 97 97 
Mean 
(SD) 

1.05 
(0.69) 

1.32 
(0.91) 

0.26 
(0.49) 

1.27 
(0.83) 

0.24 
(0.43) 

1.33 
(0.82) 

0.36 
(0.48) 

SD = standard deviation;  Source: ISS Table 35.7.4.1 

In studies QST 13-003 and 15-005, patients with serum PSA increase of ≥ 1.4 ng/mL, or with an 
absolute serum PSA >4.0 ug/L, were to discontinue study medication. A total of 13 patients 
reached these thresholds. None of the patient had progressive increases in serum PSA after 
discontinuing Xysosted. 

A TEAE of “Elevated PSA” was concluded when the patient’s serum PSA rose by >0.75 ug/L, or 
when the patient’s total serum PSA was > 4.0 ug/L. Overall 22 patients (7.8%) experienced an 
AE of “Elevated PSA” in Studies QST 13-003 and QST 15-005. 

There were 5 patients with serum PSA greater than the upper limit of normal (>ULN) at Week 
13, 3 patients with PSA concentrations >ULN at Week 26, and 2 patients with values >ULN at 
Week 38. There were no patients with PSA values >ULN at Week 52. 

Vital Signs 
Vital signs, including systolic and diastolic blood pressures (SBP/DBP) by sphygmomanometric 
cuff, heart rate (HR), respiratory rate (RR), and body temperature, were collected in both Phase 3 
studies, and the data were analyzed at Baseline and at all scheduled post-dose visits with 
presentation of the data as mean changes from Baseline. 
Based on increases from Baseline observed in mean cuff BPs in Study QST-13-003, ambulatory 
blood pressure monitoring (ABPM) was requested by the Division and conducted by the Sponsor 
at Baseline, at Week 6 and at Week 12 in the Phase 3 study QST-15-005. The ABPM data was 
collected and analyzed by Sponsor and this data also appears to demonstrate mean increases from 
Baseline in SBP and DBP. 
In the pooled Phase 3 studies QST 13-003 and QST 15-005, both SBP and DBP increased from 
baseline, with average SBP increases ranging from 2.6 to 4.4 mmHg and average DBP increases 
ranging from 0.5 to 1.6 mmHg. The following Table summarizes the mean BP increases. 
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Table 16. Miean SBP an d DBPb Vil S l ·1 . zn S tud" ies OS T 13 003 an dOS T 15 005 'Y - ~ 

Parameter 
unit) Statistic 

BaselinE 

Week6 
(Day 1) 

~hange from 
Blto 

Week6 
(Day 1) 

Week 12 
(Day 1) 

Change from 
Blto 

Week 12 
(Day 1) 

Week 26 
(Day 1) 

~hangefrom 

BL to 
Week26 
(Day 1) 

Week52 
(Day 1) 

~hange frorT 
Blto 

Week 52 
(Day 1) 

Svstolic Blood Pressure lmmHo\ 
n 283 276 276 263 263 240 240 98 98 

Mean 126.2 128.8 2.6 129.4 3.2 130.5 4 .4 130.6 3.3 
{11.2) (12.4) (11.4) (12.2) {11.5) (11.6) (11.3) {10.6) (11.5) 

Diastolic Blood Pressure 

(SD) 

mmHill 

n 
 283 276 276 263 263 240 240 98 98 

Mean 79.1 80.3 1.2 80.9 1.6 80.7 1.3 81.2 0.5 
(8.2) (8.6) (6.8) (9.0) (8.1) (9.4) (8.3) (9.2) (9.1) (SD) 

ISD = standard deviation; Source: /SS Table 35.8.1 

The following two figures graphically depict the mean changes from Baseline in SBP and DBP, 
respectively, for Study QST 13-003. 

Figure 2: M ean Change f rom B aseline in SBP (via CuJJ) in Study QST-13-003 
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Note: Baseline was defined as the Week 1 pre-dose value. ifmissing, the last measurement prior to first 
dose was used. SBP=systolic blood pressure; SD = standard deviation 
Source: QS T 13-003 CSR, section 12.6.l 
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Figure 3: Mean Change from Baseline in DBP (via Cuff) in Study QST-13-003 

Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first 
dose was used. DBP=diastolic blood pressure; SD = standard deviation 
Source: QST 13-003 CSR, section 12.6.1 

In the second phase 3 study QST-15-005, ambulatory BP monitoring was performed in all 
patients in the study and patients with BP above the normal range (SBP ≥ 140 mmHg and/ or 
DBP ≥ 90 mmHg) were excluded from the study. The following two figures depict the mean SBP 
and DBP changes from baseline, respectively, in Study 15-005, as measured by ABPM, in 
subjects with at least 18 hours of ABPM tracing. 

Figure 4: Mean Change from Baseline in SBP (via ABPM) in Study QST-15-005 

Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose 
was used. DBP=diastolic blood pressure; SD=standard deviation; Source: QST 13-003 CSR, section 12.6.1 
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Figure 5: Mean Change from Baseline in DBP (via ABPM) in Study QST-15-005 

Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose 
was used. DBP=diastolic blood pressure; SD=standard deviation; Source: QST 13-003 CSR, section 12.6.1 

A formal consultation was requested from the Division of Cardiovascular and Renal Products 
(DCRP) to assist in the review of the vital signs information, including the evidence for increased 
BP. The reader is referred to Section 11.7 of this Memo for details concerning the DCRP 
consult. To summarize the consult briefly here, DCRP concluded that evidence was clear 
concerning the approximate mean 4/2 mHg increase from Baseline in SBP/DBP. Based on their 
evaluation of the cumulative distribution function curves, as submitted by the Sponsor in 
response to FDA’s request, DCRP also determined that approximately 60% of the patients in 
QST-15-005 had between 0 and 20 mmHg increase in SBP at Week 12 of that study. The key 
CDF curves are shown here and additional CDF curves are provided in Section 11.7 of this 
Memo. 

32
 

Reference ID: 4169881 



             

            

             

            

Figure 6: Cumulative Distribution Curve for SBP changes at Week 12 in Study QST-15-005 

Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF1b 

Figure 7: Cumulative Distribution Curve for DBP changes at Week 12 in Study QST-15-005 

Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF2b 
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CDTL Comment: The information in this NDA concerning the effect of Xyosted on BP is of 
Clinical concern and major importance. The available evidence demonstrates a clinically 
significant increase in BP attributable to this product. Of significant relevance to this issue is 
that the protocol for Study QST 15-005 specifically called for a study population with normal 
range BP at Screening , serving to limit the “worst case” as it pertains to the maximum 
possible effect of Xyosted on BP increases, for example in the subpopulation of hypertensive 
men with hypogonadism. Further, neither Phase 3 study included a concurrent control and 
study QST 15-005 was unblinded, while study QST 13-003 was blinded only to dosage strength, 
thus, the independent effect of QST TE on BP may be even larger than observed. 

ECGs 
Results from routine ECGs conducted during the phase 3 studies showed a small number of ECG 
abnormalities that appeared consistent with the range of ECG abnormalities that might be 
observed in the background in this patient population. Aside from one case of atrial fibrillation 
in the Phase 2 study QST 16-006, one case each of paroxysmal atrial tachycardia and right 
bundle branch block in Study QST 13-003, and one case each of anteroseptal infarct and left 
bundle branch block in Study QST 15-005, there were no other clinically significant changes 
from baseline in ECG. 
CDTL Comment: Testosterone is not known to alter the QT interval or other ECG parameters. 
In the case of the patient with anteroseptal infarct, the patient concealed his new-onset angina 
from the investigator during the Screening Period. 

8.2 Postmarketing Safety Findings 

Currently, there is no postmarketing experience for Xyosted. There is also very little published 
information concerning chronic subcutaneous administration of testosterone to hypogonadal 
men. Delatestryl, the intramuscular (IM) form of testosterone enanthate, has been marketed 
since 1953. The risks of Delatestryl are likely comparable to the known risks of TRT products, 
with the possible exception of mood changes that may be associated with the steep peaks and 
declines in serum testosterone that are associated with the pharmacokinetics of the IM injection. 
The risks of TRT are generally known and they include a variety of adverse androgenic effects, 
including potential adverse effects on reproduction, the prostate, skin, the hematologic system 
(e.g., increased hematocrit and possible resultant stroke), the respiratory system, the peripheral 
circulation, and on mood.  Whether TRT directly causes serious cardiovascular events, including 
heart attack and sudden cardiac death, is currently unknown.  

8.3 Overall Assessment of Safety Findings 

In general, the safety profile for Xyosted was consistent with the known safety profile for TRT 
products, except for two serious safety issues: 

1)	 The identification of the potential for Xyosted to raise average blood pressure by a 
clinically meaningful amount.  ABPM measurements showed that treatment with 
Xyosted was associated with a mean systolic/diastolic BP increases of 4/2 mmHg.  
Approximately 60% of the patients in QST 15-005 had between 0 and 20 mmHg 
increase in SBP at Week 12 of that study.  Further, 9.5% of patients in the study required 
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initiation or adjustment of antihypertensive medications in order to maintain BP within 
the normal range.  Increases in BP were also observed by routine cuff measurement in 
the pivotal phase 3 study QST 13-003.  Further, the mean SBP and DBP increases were 
larger in an older patient subgroup (≥65 years of age,) compared to a younger group (< 
65 years of age).  As described in the Sponsor’s original ISS, the mean SBP and DBP 
increases were 5.7 mmHg and 1.9 mmHg, respectively, in the older population. 

Study 015-005, in which this important safety signal was identified was open-label, 
uncontrolled, and was conducted in men with normal blood pressure at Screening.  Thus, 
the actual increase in blood pressure attributable directly to Xyosted, in a general 
population, including men with hypertension, is unknown and requires further study.  

2)	 The second issue is the reporting of two cases of suicide attempt (including one 
completed suicide) and two cases of depression in a rather small safety database.  While 
mood changes including depression, have been reported with TRT, and the cases 
reported were confounded, the reporting of two cases of suicide attempt in a relatively 
small NDA is of some concern and would appear to necessitate relevant monitoring in 
additional pre-approval studies, and perhaps also relevant labeling if the product is 
eventually approved.     

Finally, increased hematocrit (including polycythemia) was reported in a significant percentage 
of patients in the phase 3 studies, and all future studies of Xyosted should monitor for this 
adverse event. 

9. Advisory Committee Meeting 
An Advisory Committee was not held for the Xyosted new drug application.  At this time, I 
recommend a Complete Response (CR) action. When the NDA is resubmitted, the Division 
should reconsider whether to seek advice on this application from the Bone, Reproductive and 
Urologic Drugs Advisory Committee. 

10. Pediatrics 
On February 9, 2015, the Division issued to Antares an “Agreed iPSP”, providing 
concurrence with the Sponsor’s proposal for a full waiver of pediatric assessment 
requirements for all pediatric age groups based on the rationale that pediatric studies would 
be impossible as studies would be impossible or highly impractical. 

This decision was consistent with prior agreements from the Division and from the Pediatric 
Review Committee (PeRC) for the Antares application, as well as for all prior Division 
determinations for PREA for TRT products approved since 2002. 

On September 20, 2017, the Division met with PeRC again concerning Antares, to receive 
final PeRC advice/agreement on the Agreed iPSP. At the September 2017, PeRC meeting, 
Ovidiu Galescu, representing the Division of Metabolism and Endocrinology Products 
(DMEP) expressed that pediatric studies in TRT, including for Xyosted, were neither 
impossible nor highly impractical, and in fact, were needed. Based on this assertion, the 
PeRC rescinded their previous agreement for the Antares application of a full waiver of 
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pediati·ic studies (as previously conveyed to Antares by the Division in the Agreed iPSP), 
and instead, PeRC recommended a paitial waiver ofpediati·ic studies in pediatric patients 
younger than 14 yeai·s of age and a defe1Ted study in adolescent males with permanent 
hypogonadism (not constitutional delay ofpube1ty). A brief discussion ensued at the PeRC 
meeting in regai·d to type of study to be conducted, that touched upon possible sample sizes, 
study designs, study endpoints, safety considerations, etc. The DMEP consultant, Ovidiu 
Galescu, asse1ted that a single, relatively small, PK and tolerability study would likely be 
sufficient, and the PeRC agreed. 

On September 29, 2017, a meeting was held between the Division and representatives of 
DMEP, the Division ofPediatric and Maternal Health (DPMH), and PeRC to discuss the 
PeRC 's change of opinion concerning Antares 's Agreed iPSP. Ovidiu Galescu reiterated his 
belief that pediati1c studies in TRT, including for Xyosted, were neither impossible nor 
highly impractical, and in fact, were needed. Brief discussion ensued about the type of 
pediati·ic study(ies) that should be required, but no specific conclusions were reached in that 
regai·d. DPMH encouraged the Division to require a defen ed pediati-ic study in adolescent 
males, with discussion ofstudy type and design to be detennined at a later date. Lynne Yao, 
representing PeRC, stated that if the Division was planning to issue a Complete Response, 
the Division had two options relative to pediati·ic studies: proceed with issuing the full 
waiver and re-consider this decision during the Division 's review of the NDA re-submission, 
or offer a pa1tial waiver with requirement for a defen ed study in pediati·ic adolescent males 
(14 to <17 yeai·s) with details of the study to be detennined at some later date. PeRC 
expressed a sti·ong preference for the latter option. 

On October 2, 2017, Ovidiu Galescu, Ma1y Robe1ts and James S1nith of DMEP completed a 
consult review for the Antares NDA. In brief, the consult describes 1) the possible numbers of 
potential pediati·ic study subjects based on the specific conditions and diseases that result in 
"hue" hypogonadism in pediati·ic patients, and 2) the study design inti·icacies and unce1tainties 
associated with conducting a study in pediatric patients with pennanent hypogonadism. DMEP 
concluded that it was beyond the scope of the cmTent consult review, especially given the 
limited time remaining before the PDUFA action date, to detennine a final study(ies) design, 
efficacy or safety endpoints, duration of ti·eatment, or sainple size for the recommended study in 
adolescent patients with pe1m anent hypogonadism. 

On October 16, 2017, DPMH completed a final consult review, that provided the following final 
recommendation: 

1. 	 A paitial waiver of pediati·ic study requirement for all TRT programs in patients less 
than 14 years of age is reasonable on the basis that studies ai·e impossible and highly 
impractical. Fmther discussion is waiTanted with internal stakeholders regai·ding the . , 
optimal studies to be conducted (bJ<

4 
> 

and whether such studies ai·e feasible. 
--~~~~~~~~~~~~~~~~--

2. 	 Pending fuither internal discussion, DPMH recommends issuing a PREA PMR for 
defen ed studies in adolescent males, 14 years to less than 17 years of age (see 
Discussion above). If, based on follow-up discussion, there is internal consensus that 
studies ai·e infeasible in this age group, then the applicant may be release from any PMR 
in the future." 
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CDTL Comment: At this time, based on unresolved Clinical Safety and Chemistry concerns, I 
concur with the Clinical and Chemistry review teams that the NDA should not be approved 
and that a Complete Response (CR) should be issued.  Labeling, including the Instructions 
for Use, is unfinished and needs further discussion both internally and with Sponsor. It has 
been brought to my attention by the Division’s regulatory project management (RPM) staff 
that from a regulatory perspective, a CR letter, such as the one we are planning to issue to 
Antares, need not include a discussion of pediatric study requirements. Therefore, based on 
this regulatory advice from the DBRUP regulatory project management staff, and considering 
the fluid state of discussions concerning practicality of conducting studies in pediatric 
patients with true, I concur with the Division’s RPM staff and Deputy Division of Safety 
(DDS) that the upcoming CR letter need not mention pediatric study requirements, and that 
instead, the important discussion of potential need for pediatric studies should continue both 
internally within the Agency as well as with the Sponsor, subsequent to the planned CR 
action. 

11. Other Regulatory Issues Including Consultations 

11.1 Consultation: Office of Scientific Investigations (OSI) 

The Office of Scientific Investigations (OSI) was consulted to conduct inspections of three 
clinical sites that participated in the Phase 3 studies. The three sites selected were: Jed 
Kaminetsky (New York, NY), Tommy Mook (Shreveport, L) and Marc Gittleman (Aventura, 
FL). 

No issues of clinical significance were identified at Dr. Kaminetsky’s or Dr. Mook’s sites. 

However, at Dr. Gittelman’s site, the inspector noted that some ABPM tracing were categorized 
as “Not Good Quality”. The Division and OSI pursued this issue with Sponsor and investigator 
and ultimately determined that some patients did not achieve at least 18 hours of ABPM 
recordings. Therefore, in conjunction with our consultants from the Division of Cardiovascular 
and Renal Products (DCRP), the Division required the Sponsor to submit a re-analysis of results 
from the 24-hour ABPM tracing, to include only those patients with at least 18 hours of tracings. 

In their final conclusion for their Clinical Inspection Summary, Roy Blay, Phillip Kronstein, and 
Kassa Ayalew of OSI concluded: 

“Other than the concerns regarding ABPMs as discussed above, the study appears to 
have been conducted adequately, and the data generated by this site appear acceptable 
in support of this respective application.” 

OSI concerns expressed no concerns about the conclusions from the data from Dr. 
Kaminetsky’s and Dr. Mook’s sites. 

11.2 Consultation: Office of Surveillance and Epidemiology (OSE)/ Division of 
Medication Errors Prevention and Analysis (DMEPA) 
11.2.1 DMEPA Tradename Review 

In their final review dated March 15, 2017, Denise Baugh and Lolita White of DMEPA stated: 
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“We have completed our review of the proposed proprietary name, Xyosted, and have 
concluded that this name is acceptable.” 

11.2.1 DMEPA Container/Carton/Package Insert Labeling Review 

In their final review dated May 12, 2017, Denise Baugh and Lolita White of DMEPA concluded: 
“We identified areas of the PI, container label and carton labeling where the 
presentation of drug-identifying information should be added or increased in 
prominence to help ensure safe use of the product. We provided recommendation in 
Sections 4.1 and 4.2 to address our concerns. We advise these recommendations are 
implemented prior to approval of this product.” 

DMEPA recommended 5 specific carton and container labeling revisions and these were all 
conveyed to Sponsor during the review. DMEP recommendations for the Package Insert (PI) 
labeling were still under discussion when label negotiations were discontinued.  These will need 
to be reconsidered at the time of the NDA resubmission. 

CDTL Comment: DMEPA should be re-consulted after the NDA is resubmitted. 

11.2.2 DMEPA Human Factors (Usability) Review 

In their October 19, 2017, final review of Human Factors (HF)-related issues, Walter Fava, Lolita 
White and Quyn Nguyn of DMEPA conveyed to the Division one recommendation to revise the 
Instructions for Use (IFU) part of labeling to address when to remove the autoinjector cap. The 
current IFU is unclear in this regard, which may pose a risk of removing the pen cap too soon, and 
such an error in patient technique could increase the risk of product contamination and patient 
infection. 

In the body of their review, DMEPA also took note of results from HF studies that prompted an 
NDA review issue related to possible risk of under dosing. The risk of under dosing was 
originally considered possible by DMEPA due to peculiarities in the design of the autoinjector. 
For example, the medication viewing window of the autoinjector changes color during injection 
and a second auditory click is heard at different times 

However, DMEPA also remarked that the concern for medication error due to under dosing is 
addressed by the rationale that a complete injection is delivered on average in 6.3 seconds and the 
patient is informed to hold the autoinjector in place for at least 10 seconds and is cued by an 
audible “click” when the injection is complete. 

Section 4 of DMEPA’s final consult describes the results of two HF-related studies:  Studies 
HSS-1088-R1-A and CLS-022-R1.  DMEPA notes that Study HSS-1088-R1-A was a simulated 
use study conducted in health care providers only. Study CLS-1022-R1 was an actual-use, 
human factors conducted in the target population and incorporated into the Phase 2 study QST 
16-006, therefore, the majority of Section 4 focuses on HF Study CLS-1022-R1.  The reader is 
referred to Table 3 of the DMEPA review for details.  

CDTL Comments: DMEPA’s original concern related to risk of under dosing due to 
certain peculiarities in the product’s design (e.g., window changing color, audible click 
being possibly confusing) did not appear to manifest as under dosing in the phase 3 studies 
with up to 1 year of chronic treatment in hypogonadal men.  There was no evidence of 
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under dosing in those studies.  I recommend that the multidisciplinary team, including 
DMEPA, should be asked to reconvene for labeling discussions, including discussions of 
the IFU, when the NDA is resubmitted. 

11.3 Consultation: Office of Surveillance and Epidemiology (OSE)/Division of Medical 
Policy Programs (DMPP) 

In their final memo dated October 6, 2017, Nyedra Booker and Marcia Williams of DMPP 
had the following conclusion 

“Due to outstanding clinical deficiencies, DBRUP plans to issue a Complete 
Response (CR) letter.  Therefore, DMPP defers comment on the Applicant’s patient 
labeling at this time.  A final review will be performed after the Applicant submits a 
complete response to the CR letter.  Please send us a new consult request at such 
time.” 

CDTL Comment: DMPP should be consulted to participate in future labeling discussions 
that will take place after the NDA is resubmitted. 

11.4 Consultation: Office of Prescription Drug Promotion (OPDP) 
In her final memo dated October 5, 2017, Jina Kwak of OPDP had the following conclusion 

“Reference is made to the email to OPDP from Jeannie Roule on October 5, 2017, 
conveying that a Complete Response action letter will be taken on this application. 
Therefore, OPDP defers comment on the proposed labeling at this time, and request that 
DBRUP submit a new consult during the subsequent review cycle.” 

CDTL Comment: OPDP should be consulted to participate in future labeling discussions that 
will take place after the NDA is resubmitted. 

11.5 Financial Disclosure 

In compliance with 21 CFR Part 54, the Sponsor adequately disclosed the absence of any 
Investigator’s proprietary interest in this product, and the absence of any special financial 
arrangements between themselves and any Investigator. 

11.6 Consultation: Division of Metabolism and Endocrinology Products (DMEP) 
In their final consult review dated October 2, 2017, Ovidiu Galescu, Mary Roberts and James 
Smith of DMEP provided advice and recommendations to DBRUP concerning possible 
requirements for pediatric studies of Xyosted for the treatment of adolescent pediatric patients 
with permanent hypogonadism (not for constitutional delay of puberty). 
The reader is referred to Section 10 of this review (“Pediatrics”), for details concerning the 
DMEP consult and pediatric issues for this application. 

11.7 Consultation: Division of Cardiovascular and Renal Products (DCRP) 

In their final review dated August 3, 2017, Fortunato (Fred) Senatore, Martin Rose and Norman 
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Stockbridge of DMEPA concluded: 
“One can expect a 4 mmHg rise in SBP and a 2 mmHg rise in DBP when prescribed 
QuickShot Testosterone (QST). This elevation in blood pressure may not be detectable with 
respect to the usual variation in daily blood pressure and may be clinically irrelevant for 
those with low baseline blood pressures. 
There is no distinguishable outlier group that drove the overall small increment in blood 
pressure following initiation of QST. 
As the mean baseline blood pressure increases, there could be a modest increase in 
cardiovascular risk. Consider restricting the use of this product in patients diagnosed with 
an elevated mean blood pressure”. 

In their August 3, 2017, final consult, DCRP consultant team explains the rationale for 
completing a second DCRP consult and they summarize the results of a re-analysis of the ABPM 
data from Study QST 15-005. 
The consultants’ description of the results takes into account the Sponsor’s reanalysis of ABPM 
data in only those subjects with at least 18 hours of measured recordings in the 24-hour recording 
period. The consult includes tables and bar graphs that show the overall mean rises in blood 
pressure and the distribution of blood pressure changes at Weeks 6 and 12 in Study QST 15-005 
(the reader is referred to the Figures and Tables in the DCRP consult Appendix). 
Of key interest are the cumulative function distribution (CFD) curves that show changes in blood 
pressure for all subjects in study QST 15-005 (the reader is referred to Figures 1 -8 in the consult 
Appendix). 
Several of these tables and figures are provided here as highlights from the DCRP consult. 

Table 17. Summary of Blood Pressures for Studies QST-13-003, QST-15-005, and the ISS 
SBP (mm Hg) DBP (mmHg) 

Study N Duration Baseline Endpoint ∆ from Bl Baseline Endpoint ∆ from Bl 
003 150 52 wks 127 131 4 80 81 1 
005 133 26 wks 126 129 3 78 80 2 
ISS 283 26 wks 126 131 4 79 81 2 
Source: Study 003: Table 14.3.4.3.5 CSR; Study 005: Table 14.3.4.7.1 CSR; ISS: Table 35.8.1 ISS 
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Table 18: Mean Systolic and Diastolic Blood Pressure Obtained by ABPM in Study QST 15-005 
Timepoint N Mean SBP (SD) SBP mean ∆ BL (SD) Mean DBP (SD) DBP mean ∆ BL 

(SD) 

Overall 
Baseline (BL) 110 124 (11) --- 78 (6) ---
Week 6 106 128 (11) 4 (10) 79 (6) 1 (5) 

Week 12 98 128 (12) 4 (11) 80 (6) 1 (6) 

Awake 

Baseline (BL) 106 126 (11) --- 79 (6) ---
Week 6 105 129 (12) 4 (10)* 80 (6) 1 (5)* 

Week 12 98 130 (12) 4 (11)** 81 (6) 2 (6)** 

Asleep 

Baseline (BL) 101 118 (18) --- 73 (9) 
Week 6 98 119 (16) 1 (17)*** 74 (8) 0.4 (9)*** 

Week 12 95 120 (20) 2 (22)**** 74 (9) 0 (10)**** 
∆ BL = change from baseline, SD= standard deviation; SBP, DBP and ∆ BL are in mmHg; *(n=102), **
 
(n=95), *** (n=92), **** (n=90)
 
Source: Source: DCRP review compilation of data from Table 14.2.3.7 and 14.2.3.8 located in
 
\\CDSESUB1\evsprod\NDA209863\209863.enx., SN # 0001/ module 5.3.5.1/ Study Body Report/ Expert 

ABPM Report
 

Table 19: Percentage of Subjects with Reductions/Increases in BP in Study QST 15-005 
Timepoint N Mean SBP 

∆ BL (SD) 
(mmHg) 

% Subjects 
Reduced or 
No Change in 
SBP 

% Subjects 
with 0-20 
mmHg 
increase in SBP 

Mean DBP ∆ 

BL (SD) 
(mmHg) 

% Subjects 
Reduced or 
No Change in 
DBP 

% Subjects 
with 0-20 
mmHg 
increase in 
DBP 

ITT Population 

Week 6 106 + 3.5 (10) 35 60 +1.2 (5) 40 60* 

Week 12 98 + 3.7 (11) 40 55 +1.3 (6) 40 60 

Per Protocol (Subjects Compliant with 18-hour Rule) 

Week 6 67 +3.0 (8) 35 60 1.1 (3) 36 50** 

Week 12 62 +3.9 (10) 35 60 1.5 (5) 37 60* 
*Increase in DBP between 0—10 mmHg; **Increase in DBP between 0—5 mmHg 
Source: Sample size from Table 2 and Table 3 in the DCRP consult review; mean changes from 
baseline and standard deviation directly from the CDF curves; % subjects with reductions or increases 
in blood pressure manually estimated from the CDF curves. 

41
 

Reference ID: 4169881 



Figure 8: CDF Curve for Systolic BP at Week 12 in Study QST 15-005 (Sensitivity Analysis) 

Source: Submission # 0017 Module 5.3.5.1 
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Figure 9: CDF Curve for Systolic BP at Week 12 in Study QST 15-005 (Sensitivity Analysis) 

Source: Submission # 0017 Module 5.3.5.1 

CDTL Comments: A clinically meaningful mean increase in BP was observed in 
normotensive hypogonadal male patients after 6 and 12 weeks of treatment with Xyosted in 
the phase 3 study QST 15-005. Results from ABPM assessments demonstrated group mean 
increases in systolic and diastolic BP (SBP and DBP) of approximately 4 mmHg and 2 
mmHg, respectively. In addition, CDF curves generated from the ABPM data demonstrated 
that approximately 60% of all patients in the study incurred an increase in SBP of up to 20 
mmHg. Further, 9.5% of patients in the study required initiation or adjustment of 
antihypertensive medications in order to maintain BP within the normal range. The 
observation of increased BP with Xyosted was also observed in cuff blood pressures in the 
pivotal phase 3 study QST 13-003. Further, the mean SBP and DBP increases in an older 
patient subgroup (≥65 years of age,) as described in the Sponsor’s original Integrated 
Summary of Safety, were 5.7 mmHg and 1.9 mmHg, respectively, which are larger increases 
compared to those observed in the younger subgroup (< 65 years of age). 
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Of note, DCRP concluded that the increases in BP observed during the Phase 3 studies could 
reasonably be attributed to testosterone because there was no concurrent control group in 
those studies. I view the lack of a control arm to be a major study design deficiency because 
without a control arm, one must assume without data from a concurrent control group, that 
the entire increase from baseline in BP is due to testosterone. In addition, if a control arm 
were to show mean decreases from baseline in BP, the effect of testosterone on increasing BP 
might actually be larger than was observed to date. 
Finally, I find the exclusion of subjects with above normal range BP at Screening, as was 
mandated in Study QST 15-005, to be another deficiency of study design, because 
normotensive subjects are expected to show less of an effect of a pressor agent, which would 
serve to reduce the likelihood of observing the maximum effect of testosterone on BP. 
Overall, I am concerned by the increases in BP that were observed, and in that regard, I 
concur with the following statement made by DCRP in their first consult for this NDA, dated 
February 24, 2017: 

“….there is compelling evidence that increments in blood pressure, even in ranges 
considered within target by the Eight Joint National Committee (JNC 8), is directly 
associated with increase in mortality rate adjusted for other cardiac factors. It is also 
well known that central tendency analyses showing small increases in the mean values 
of BP, even if statistically significant, could encompass patients either with large BP 
increases, with no changes at all, or with decreases in BP. The BP data from the 
ABPM analysis in QST 15-005 were consistent with this description. Small central 
tendency increases in BP in a population with cardiovascular risk factors are likely to 
predispose to future cardiovascular adverse events”. 

11.8 Consultation: Office of Surveillance and Epidemiology (OSE)/ Division of 
Pharmacovigilance II (DPVII) 
The Division of Pharmacovigilance II (DPVII) was consulted to conduct a search of the FDA’s 
Adverse Event Reporting System (FAERS) to identify postmarketing reports of suicide in 
hypogonadal men taking approved testosterone products for TRT and also to conduct a review 
and analysis of those cases. 
In their final consult review dated August 30, 2017, Rachna Kapoor and Neha Gada of DPVII 
provided the following conclusion: 

“We identified cases of suicidal attempt, completed suicide, and suicidal ideation 
reported with the use of testosterone. We are mindful that this memo is a high level 
summary and the individual cases were not reviewed for drug-event causality given the 
rapid responses need by DBRUP.  However, a vast majority of the cases do not provide 
necessary information regarding concomitant medications, past medical history, 
duration of therapy, time-to-onset of suicidal symptoms, and previous history of suicidal 
attempts to ascertain drug-event association.  This is a limitation of spontaneous data. 
Additionally, we did not a specific trend.” 

In the entirety of the FAERS databases, the DPV consult identified a total of 74 relevant cases, 
including 13 cases of suicide attempt, 15 cases of completed suicide, and 46 cases of suicidal 
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ideation (n=46) in men taking testosterone. The majority of these cases lacked sufficient 
information concerning the reason for product use, past medical history, concomitant 
medications, psychiatric history or concurrent psychiatric symptoms, and details of the case, 
including details of the suicide event.  DPV also remarked that most cases of completed suicide 
described underlying depression and anxiety. 

CDTL Comment: The cases identified in FAERS lack the information necessary to allow for a 
meaningful assessment of causality between suicide and TRT. In addition, considering the vast 
use of testosterone for TRT, the number of cases identified is relatively small. 

11.9 Consultation: Controlled Substances Staff (CSS) 
The Controlled Substances Staff (CSS) was consulted to evaluate the Sponsor’s proposals for the 
Abuse Potential and Dependence sections of product labeling. CSS also evaluated the Xyosted 
clinical study safety results that were potentially indicative of abuse, dependence or withdrawal. 
CSS also provided comments on the psychiatric AEs observed in the Xyosted clinical studies, 
including 1 case of completed suicide, 1 case of suicide attempt, and 2 cases of depression. 
In their final consult review dated October 6, 2017, Alicja Lerner and Dominic Chiapperino 
(signing for Silvia Calderon and Martin Rusinowitz) offered the following Conclusions and 
Recommendations: 
“Conclusions 

1.	 Testosterone and, thus, all testosterone containing products are controlled in Schedule III of the
 
Controlled Substances Act (CSA) since 1990.
 

2.	 Testosterone products are known to form dependence resulting in a withdrawal syndrome upon drug 
discontinuation in healthy men and women (athletes, bodybuilders) who take it in supratherapeutic 
doses. However, the data on consequences of testosterone withdrawal in older men with 
hypogonadism after testosterone replacement therapy (TRT) are very sparse. Therefore, Sponsors 
should continue to acquire reports of adverse events (AEs) indicating these withdrawal signs and 
symptoms in future clinical studies, to further refine section 9.3 (Dependence) for testosterone 
products’ labeling (see Recommendations). 

3.	 Review of the safety database for this NDA identified two cases related to suicidality; one of these 
cases was a “completed suicide,” and the second one was coded as “depression” but was, in reality, 
a “suicide attempt.” The risk of suicidality in testosterone and anabolic steroids abusers was noted 
already during testosterone TSI # 1351 (4 completed suicides, 6 suicide attempts, and 12 suicidal 
ideations). 

4.	 Upon identification of the two “suicidality” cases under the current NDA for QST, CSS 
recommended that the Division consult OSE/DPV to evaluate further this issue, the Division 
followed up on this request and the corresponding review from OSE can be found in DARRTS. 
However, the review states that it is only “high level” review, and a detailed analysis of cases was 
not performed.  However, CSS further reviewed the data and information provided in the OSE/DPV 
review, and presents some representative cases and provides further comments and 
recommendations. 

5.	 Depression in older hypogonadal men has been observed (Barrett-Connor et al. 1999, Shores et al., 
2004; Amore et al., 2008; Makhlouf et al., 2008). Also, depressed men with lower levels of 
testosterone were shown to be at higher risk of suicide (Sher, 2013). Treatment with testosterone 
may cause depression as an AE (see labeling). In the current NDA, 15-30% of subjects with the 
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disease condition had a history of depression, and some subjects were discontinued due to AEs of 
depression. However, suicidality during TRT and upon withdrawal of testosterone has not been 
evaluated and, therefore, it is recommended in the future studies of TRT that depression and 
suicidality are evaluated with appropriate questionnaires (see Recommendations). These scales are 
in common use for other psychoactive drugs in patient populations with a history of depression, 
current depression, and for drugs known to precipitate depression. 

6.	 Dependence was not systematically evaluated in any of the conducted studies and there is no data on 
dependence and withdrawal in this NDA. Information on withdrawal AEs were requested twice, in 
the 74-day letter and in an IR dated July 7, 2017. It appears though that the Sponsor is confusing the 
situation where subjects discontinue drug treatment due to AEs (discontinuation AEs) and the 
situation where drug discontinuation leads to AEs (withdrawal AEs). 

7.	 There was a number of cases where drug accountability discrepancies were reported in the clinical 
studies QST-13-003 and QST-15-005 and showed that some subjects lost a number of devices, 
representing 60 % to 80 % of the total amount of devices received by these subjects. These cases 
may be indicative of drug misuse and/or diversion of the study drug (see Discussion, section on 
Diversion/Drug Accountability). 

8.	 There were three cases of “above expected testosterone levels” that may be indicative of misuse.
 
Two cases with levels above 1500 ng/dL and one case of 2300 ng/dL 3 hours post dose. As the
 
submission’s ISS states (page 18), the maximum Ctrough values were in the range of 900-1300
 
ng/dL, with mean values all below 500 ng/dL.
 

Recommendations 

1.	 Since testosterone is known to be abused and misused, we recommend continuing post- marketing 
assessment of AEs suggestive of abuse-potential, dependence, and withdrawal. These assessments 
should be included in the Sponsor’s standard Periodic Adverse Event Reports (PADERS). 

2.	 If new clinical studies are conducted with QST, then CSS recommends evaluation of dependence 
and withdrawal at the end of the trial(s). In order to evaluate potential dependence and 
withdrawal after discontinuation of therapeutic doses of testosterone, it is recommended that all 
AEs be collected for at least 4 weeks from drug discontinuation, at weekly intervals. Additionally, 
we recommend that appropriate depression, suicidality, and insomnia scales be administered (see 
below). 

3.	 CSS recommends addressing the need for studying the signs and symptoms following
 
discontinuation of testosterone containing product, and we suggest including the following
 
language for sponsors at the time of future Pre-IND or IND submissions:
 
	 A testosterone withdrawal syndrome may last for weeks or months and include the 

following withdrawal symptoms and signs: depressed mood, major depression, fatigue, 
craving, restlessness, irritability, anorexia, insomnia, decreased libido and 
hypogonadotropic hypogonadism. Although a testosterone withdrawal syndrome is 
known to occur after prolonged use of supra-therapeutic doses of testosterone, 
withdrawal adverse events after discontinuation of therapeutic doses of testosterone in 
hypogonadal men have not been evaluated. 

	 In order to evaluate potential dependence and withdrawal after abrupt discontinuation of 
therapeutic doses of testosterone, it is recommended that all emerging AEs be collected for 
at least 4 weeks from drug discontinuation at weekly intervals and that depression, 
suicidality, and insomnia scales be administered (see below). 

o	 Columbia-Suicide Severity Rating Scale (C-SSRS) 
o	 Depression Scales (any of those listed below): 
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	 Hamilton Depression Rating Scale (HDRS) 
	 Montgomery-Asberg Depression Rating Scale (MADRS) 
	 Beck Depression Inventory 
	 Hospital Anxiety and Depression Scale (HADS) 

o	 Insomnia Scales (any of those listed below): 
 Pittsburgh Sleep Quality Index (PSQI) 
 Leeds Sleep Evaluation Questionnaire (LSEQ) 
 Epworth Sleepiness Scale (ESS) 

4.	 We have the following recommendations for the label changes for all testosterone drugs. Data 
generated by OSE-DPV and reviewed by CSS indicates there may be a causal relationship of 
testosterone treatment with: 1) suicidality, especially in patients with pre- existing depression; 2) 
resolution of suicidality upon testosterone discontinuation; and 3) emergence of withdrawal 
syndrome with the key adverse events of suicidality and depression. Because of importance of this 
major safety issue CSS would recommend that OSE-DPV proceeds with the full analysis of the data 
presented in the OSE-DPV review (Aug 30 2017). CSS recommends the following changes to 
testosterone product labeling: 
	 Add “suicidality” as an adverse events, and possibly consider a Black Box Warning based 

on the outcome of further OSE review of the data 
	 Add “suicidality and depression” as withdrawal adverse events in the section 9.3 

Dependence (suggested language): After the discontinuation of treatment with testosterone 
emergence of suicidality and depression were observed. 

CDTL Comments: I concur with some of the CSS conclusions and recommendations, but not 
with all of them.  For example, I concur with the CSS recommendation to monitor for 
psychiatric AES and withdrawal symptoms in future studies of TRT, including future clinical 
studies of Xyosted.  I also concur with CSS that such monitoring should employ validated and 
reliable methods.  However, I do not concur that the available evidence for Xyosted 
demonstrates unexpected or excessive serum testosterone concentrations.  A multi-disciplinary 
FDA review team concluded that Xyosted achieved the primary efficacy and secondary safety 
TT concentration endpoints in Study QST 13-003.  
Further, the amount of missing information in this NDA, including missing or unreturned 
drug product, was not particularly notable in this NDA, in my opinion. Therefore, I did not 
view the information in the NDA as demonstrating evidence of misuse or abuse of Xyosted. In 
addition, I do not agree with the CSS conclusion that TRT products, including Xyosted, has 
been shown to cause suicidal behavior or suicidal ideation in hypogonadal men taking TRT. 
Instead, I agree with DPV that the available evidence for an increased risk for suicide in 
hypogonadal men taking TRT is inadequate to draw such a conclusion.  In regard to specific 
labeling for Xyosted, all conclusions appear premature, as labeling discussions with Sponsor 
have been discontinued due to the impending CR action for Chemistry and Clinical NDA 
deficiencies.  Labeling discussion will re-commence upon NDA resubmission and CSS should 
be included in those discussions. 
Finally, I advise that the CSS recommendations for class-related labeling and safety 
monitoring regarding use, abuse and withdrawal should be brought to the attention of our 
Safety Team in DBRUP for their follow-up management for the product as part of a class. 
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12. Labeling 
Based on the Chemistry and Clinical NDA deficiencies and impending CR action, labeling 
discussions have been discontinued.  Therefore, labeling discussions, including discussions of the 
IFU and container/carton labels, should re-commence after the Sponsor resubmits the NDA. 

13. Recommendations/Risk Benefit Assessment 

13.1 Recommended Regulatory Action 
I recommend a Complete Response action for this application based on unresolved Chemistry 
and Clinical deficiencies. 

The specific Chemistry and Clinical deficiencies and the specific Information Needed to Resolve 
those Deficiencies are shown in Section 1 (“Introduction/Executive Summary”), Section 2.3 
(“Primary Reviewer’s Recommendation for Approvability”) and  Section 3 (“CMC”) of this 
CDTL memo. 

Any concerns related to Human Factors issues will be addressed by optimized labeling, including 
optimizing the patient Instructions for Use. 

13.2 Risk Benefit Assessment 
At this time, based on the Clinical safety issues outlined in the medical officer’s final Clinical 
review and this CDTL’s memo, I concludes that the risk / benefit ratio for Xyosted for the 
treatment of male hypogonadism is not favorable and does not support approval of this NDA at 
this time. 
Clinically significant increases in blood pressure were observed after 12 weeks of treatment with 
Xyosted. As described previously in this Memo and in the Clinical review, group mean increases 
in SBP and DBP in Study QST 15-005 were 4 mmHg and 2 mmHg, respectively, with 60% of 
subjects in that study sustaining an increase in SBP of up to 20 mm Hg, and 9.5% requiring 
initiation or adjustment of antihypertensive medications to maintain normal BP. In 7.8% of the 
total Phase 3 study population, hypertension was reported as a clinical TEAE. The mean increase 
in SBP was even larger, 5.7 mmHg, in patients ≥ 65 years of age. Thus, the current evidence has 
identified a new and clinically important safety risk for Xyosted. Group mean increases in blood 
pressure of this magnitude are known to increase the overall population risk of serious 
cardiovascular events, including heart attacks and strokes. 
Further, the study that most clearly identified this important new cardiovascular safety risk (study 
QST 15-005) included no concurrent control group, was unblinded, and was limited to patients 
with normal blood pressure at Screening, who would tend to show the least effect of a pressor 
agent. 
Also, in response to a number of psychiatric TEAEs reported in the phase 3 studies, including a 
case of completed suicide, a case of worsened depressive disorder with suicidal ideation, and two 
cases of depression, the FDA’s Controlled Substance Staff (CSS) recommended that all future 
studies of QST TE should include periodic psychiatric evaluations to monitor for the occurrence 
of depression, suicide, anxiety, insomnia and drug withdrawal symptoms. These psychiatric 
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evaluations should employ validated methods. I concur with this prudent recommendation. 
Finally, any additional studies of Xyosted should monitor for the occurrence of increased 
hematocrit, including polycythemia, an adverse event that was reported in a significant percentage 
of patients in the completed phase 3 studies. 
Thus, for these reasons, I concur with the medical officer, and I conclude that the current safety 
evidence for this product does not support safe use for the treatment of male hypogonadism and 
the current risk/ benefit analysis is not favorable for Xyosted. 

13.2 Recommendation for Postmarketing Risk Management Activities 
Based on the CR action, there are no recommendations for postmarket risk management 
activities at this time. 

13.4 Recommendation for other Postmarketing Study Requirements and 
Commitments 

Based on the CR action, there are no recommendations for postmarket requirements and 
commitments at this time. Instead, the Clinical review team recommends a pre-approval safety 
study. 

13.5 Recommended Additional Comments to Applicant 
There are no Additional Clinical Comments to the Applicant at this time. 
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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

The Clinical review team recommends a Complete Response (CR) action for this new 
drug application (NDA), for the following reason: 

Clinical CR Deficiency 
A clinically meaningful increase in blood pressure (BP) was observed in normotensive 
hypogonadal male patients after 12 weeks of treatment with QuickShot testosterone 
enanthate (QST TE) in the phase 3 study QST 15-005.  Results from ambulatory blood 
pressure monitoring (ABPM) assessments conducted in that safety study demonstrated 
group mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 
mmHg and 2 mmHg, respectively.  In addition, cumulative distribution function (CDF) 
curves generated from these ABPM data demonstrated that approximately 60% of all 
patients in the study incurred an increase in SBP of up to 20 mmHg.  Further, 9.5% of 
patients in the study required initiation or adjustment of antihypertensive medications in 
order to maintain BP in the normal range.  The observation of increased BP related to 
treatment with QST TE was also observed in the pivotal phase 3 study QST 13-003. 
Finally, the rate of hypertension reported as a treatment-emergent adverse event was 
7.8% (22 of 283 total patients) in the two phase 3 studies combined.  We note that 
Study QST 15-005, the study that most clearly identified this important new 
cardiovascular safety risk, included no concurrent control group, was unblinded, and 
was limited to normotensive patients who would tend to show the least effect of a 
pressor agent.  The observed increase in BP, coupled with the deficiencies in the 
design of QST 15-005, constitutes a major Clinical deficiency for this NDA, and for this 
reason predominantly, the Clinical review team recommends a Complete Response 
action be taken for this NDA. 

Information Needed to Resolve the Clinical CR Deficiency 
Prior to approval of an NDA for QST TE, the Sponsor should be required to provide 
results from a new ABPM study, designed as a randomized, double-blind, placebo-
controlled safety study that should include patients with baseline hypertension. The 
study should be designed to achieve steady-state testosterone concentration within the 
normal eugonadal range. The available evidence supports that the maximal BP 
increase with QST TE should be observed by Week 6 and not later than Week 12 of 
treatment, therefore, a study that includes dose titration to eugonadal range and is at 
least 6 weeks in duration, and optimally 12 weeks in duration, should be conducted. 
The study should include a post-treatment period and a final study visit to follow the 
post-treatment period.  Further, consistent with current recommendations from FDA’s 
Controlled Substance Staff (CSS) for this specific NDA, periodic psychiatric evaluations 
should be conducted in all patients in the study in order to monitor and assess for the 

6
 

Reference ID: 4168158 



 

  

  

 
 

   

 

 
 

 
 

 

  

 
 

    

 
  

   

 

    

  
   

 

    

Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE)) 

occurrence of depression, suicide and drug withdrawal symptoms.  The psychiatric 
evaluations should employ validated methods.  Finally, the study should also include 
monitoring all patients for the occurrence of increased serum hemoglobin, increased 
hematocrit and polycythemia. 

1.2 Risk Benefit Assessment 

At this time, based in the clinical safety issues outlined in Section 1.1 above, the Clinical 
review team concludes that the risk / benefit ratio for QST TE for the treatment of male 
hypogonadism is not favorable and does not support approval of this NDA. 

Clinically meaningful increases in blood pressure were observed after 12 weeks of 
treatment with QST TE.  As described in Section 1.1 above, group mean increases in 
SBP and DBP in Study QST 15-005 were 4 mmHg and 2 mmHg, respectively, with 60% 
of subjects in that study sustaining an increase in SBP of up to 20 mm Hg, and 9.5% 
requiring initiation or adjustment of antihypertensive medications to maintain normal BP. 
In 7.8% of the total Phase 3 study population, hypertension was reported as a clinical 
TEAE.  Thus, the current evidence has identified a new and clinically important safety 
risk for QST TE.  Group mean increases in blood pressure of this magnitude are known 
to increase the overall population risk of serious cardiovascular events, including heart 
attacks and strokes. 

Further, the study that most clearly identified this important new cardiovascular safety 
risk (study QST 15-005) included no concurrent control group, was unblinded, and was 
limited to normotensive patients who would tend to show the least effect of a pressor 
agent.    

Also, in response to a number of psychiatric TEAEs reported in the phase 3 studies, 
including a case of completed suicide, a case of worsened depressive disorder with 
suicidal ideation, and two cases of depression, the FDA’s Controlled Substance Staff 
(CSS) recommended that all future studies of QST TE should include periodic 
psychiatric evaluations to monitor for the occurrence of depression, suicide and drug 
withdrawal symptoms.  These psychiatric evaluations should employ validated methods.  
We concur with the CSS recommendation in this regard. 

Finally, the new study should also monitor for the occurrence of increased serum 
hemoglobin, increased hematocrit and polycythemia, TEAEs that were reported in a 
significant percentage of patients in the completed phase 3 studies. 

Thus, for these reasons, the Clinical review team concludes that the current safety 
evidence for this product does not support safe use for the treatment of male 
hypogonadism and the current risk/ benefit analysis is not favorable for QST TE. 
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1.3	 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

It is premature at this time to provide a recommendation for postmarket risk evaluation 
and mitigation strategies (REMS). 

1.4	 Recommendations for Postmarket Requirements and Commitments 

It is premature at this time to provide recommendations on postmarketing requirements 
and commitments. 

2 Introduction and Regulatory Background 

2.1	 Product Information 

Background: 
The natural hormone testosterone and its derivatives have androgenic and anabolic 
properties. The primary indication for androgens, such as testosterone, is as 
replacement therapy in symptomatic male hypogonadal disorders other than congenital 
5-alpha reductase and testosterone receptor deficiency. Testosterone esters for 
intramuscular (IM) injection have been the standard of care for decades, but recently 
alternative modes of administration for testosterone and/or testosterone esters have 
been introduced including delivery via subcutaneous (SC) implant, transdermal delivery 
system (patch), hydroalcoholic gel for transdermal use, sustained-release buccal 
adhesive system and nasal gel. Testosterone replacement can be achieved in most 
patients through any of these delivery systems, though each regimen has its own set of 
risks, discomforts and inconvenience. 

Parenteral use of testosterone for replacement employs the use of testosterone esters, 
including testosterone enanthate (TE) and testosterone cypionate.  Testosterone esters 
are readily soluble in common oils, which are suitable as vehicles for drug 
administration. This type of drug-vehicle combination has a depot-like effect, resulting in 
longer periods of exposure.  As the testosterone-ester is hydrolyzed, testosterone is 
released into the circulation, and provides for relatively constant testosterone exposure 
with intermittent dosing.  

Product: 
The Sponsor submitted a 505(b)(2) NDA for testosterone enanthate injection, USP 
which relies primarily on the listed drug (LD) product, Delatestryl® Injection, approved in 
NDA 009165 on December 23, 1953 with subsequent supplements (most recent 
supplement October 25, 2016).  This NDA also relies on published literature for certain 
information. 
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The proposed product, testosterone enanthate injection USP, 50 mg, 75 mg, or 100 mg 
in sesame oil solvent is supplied as a single-use, pre-filled, disposable, mini-needle 
autoinjector that delivers  0.5 mL volume for once-a-week subcutaneous administration. 
The following Table 1 identifies the quantities and components in each of the injection 
dosage strengths. 

Table 1: Dosage Strengths and Components of Autoinjector 

Ingredients 
Quality 

Standard 
Function of 

Components 

Dose Strength 
50 mg / 
0.5 mL 

75 mg/
 0.5 mL 

100 mg/ 
0.5 mL 

Testosterone 
enanthate USP 

Active 
Pharmaceutical 

Ingredient 
50 mg 75 mg 100 mg 

Sesame oil NF Solvent q.s. to 0.5 
mL 

q.s. to 0.5 
mL 

q.s. to 0.5 
mL 

q.s. – quantity sufficient to make 0.5 mL volume 
Source: From Table 1, section 2.3.P.1 Common Tech Summ with reviewer edits. 

2.2 Tables of Currently Available Treatments for Proposed Indications 

A number of products for testosterone replacement therapy (TRT) have been approved 
since the first FDA approved TRT product, Delatestryl in 1953 which was by way of 
parenteral administration.  A number of routes of administration have been developed, 
including topical gel, subcutaneous implant, buccal bioadhesive, nasal gel, etc. The 
following Table 2 summarizes the currently approved TRT products. 

Table 2: Approved Products for Testosterone Replacement Therapy in the US 

Market 


Trade 
Name 

Dosage 
Form/Strength 

Route of 
Administration 

Dosage NDA 
ANDA 

Holder Date of 
Approval 

Androgel T-gel, 1.62% Transdermal 40.5 mg T 
qd 

22-309 Abbvie Apr 29, 
2011 

Androgel T-gel, 1% Transdermal 50 mg T 
qd 

21-015 Abbvie Feb 28, 
2000 

Axiron 
T-solution, 
30mg/1.5ml 

Transdermal 60 mg qd 
(30 mg/ 
axilla) 

22-504 Eli Lilly Nov 23, 
2010 

Androderm T-film, 2 and 4 
mg 

Transdermal 4 mg 
qd nightly 

20-489 Watson 
Labs 

Oct 20, 
2011 

Testim T-gel, 1% Transdermal 50 mg 
qd 

21-454 Auxilium Oct 31, 
2002 
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Fortesta 
T-gel (metered), 
10 mg/actuation 

Transdermal 40 mg 
qd 21-463 

Endo Pharm Dec 29, 
2010 

Android 
Methyl-T Tablet, 
10 and 25 mg 

Oral 10-50 mg 
qd 

86-450 
87-147 

Valeant 
Pharm 

Feb 9, 
1981 

Testred 
Methyl-T 
Capsule, 
10 mg 

Oral 10-50 mg 
qd 83-796 

Valeant 
Pharm 

Dec 3, 
1973 

Aveed 
TU injection, 
750mg TU/3 mL 

Deep IM 750 mg 
q10 
weeks 

22-219 
Endo Pharm Mar 4, 

2014 

Delatestryl 
TE injection, 
200 mg/ml 

Deep IM 50-400 mg 
q2-4 weeks 09-165 

Endo Pharm Dec 24, 
1953 

Depo- 
testosterone 

TC injection, 
100 and 200 
mg/ml 

Deep IM 50-400 mg 
q2-4 weeks 85-635 

Pfizer July 15, 
1979 

Testopel 
Pellet crystalline 
T 
75 mg 

SC 
implantation 

150-450 mg 
q3-6 
months 

80-911 
Auxilium 
Pharm 

July 13, 
1972 

Striant 
T-Tablet ER, 
30 mg 

Buccal 30 mg bid 
21-543 

Auxilium 
Pharm 

Jun 19, 
2003 

Natesto 
T-gel (metered), 
5.5 mg/actuation 

Nasal 2 
actuations 
tid 

205-488 
Trimel 
BioPharma 

May 28, 
2014 

T-gel: testosterone gel; TE: Testosterone enanthate; TU: testosterone undecanoate; TC: Testosterone cypionate IM: 
intramuscular injection; SC; subcutaneous 
Source: FDA’s OrangeBook, Drug@FDA and DARRTS with reviewer edits. 

2.3 Availability of Proposed Active Ingredient in the United States 

TE is currently available in the US market, first approved as Delatestryl (Endo Pharm) 
under NDA 09165 on December 24, 1953, for the same indications as proposed for 
Xyosted. 

2.4 Important Safety Issues with Consideration to Related Drugs 

The important, well-known safety issues for the TRT class due to androgenic effects of 
T and DHT include, but are not limited to, the following: 

Hematologic effects: increased hematocrit (Hct) and hemoglobin (Hb), 

polycythemia, potential for cerebrovascular accident and/or deep venous 

thrombosis as a result
 

Prostate effects: increase prostate volume and PSA, worsening of BPH symptoms 
Lipid effects: decreased HDL-cholesterol 

10
 

Reference ID: 4168158 



 

 
 
 

   

 

 

  

   

 

 

   
  

Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE)) 

Other effects: exacerbation of sleep apnea, breast tenderness or breast
 
enlargement, liver toxicity (with high doses of orally active 17-alpha-alkyl 

androgens, such as methyltestosterone), peripheral edema, and acne.
 

It remains unknown whether the use of testosterone in older men with age- related 
hypogonadism is associated with an increased risk of serious cardiovascular events 
and/or prostate cancer. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

The following interactions between the Sponsor and FDA occurred during product 
development: 

Meetings: 
•	 Type B Pre-IND meeting on December 5, 2012, meeting minutes dated January 

2, 2013 
•	 Type C Guidance meeting on May 1, 2014, meeting minutes dated May 29, 2014 
•	 Type B Pre-NDA meeting on November 2, 2016, meeting minutes (dated 

November 28, 2016) 

Advice/Information Request: 

•September 3, 2013 Advice/Information Request Letter; response submitted in Seq 
0005 
•January 7, 2015 Advice/Information Request Letter; response submitted in Seq 0022 
•February 9, 2015 Advice Letter; response submitted in Seq 0023 
•November 5, 2015 Advice/Information Request Letter; response submitted in Seq 0036 
•May 21, 2015 Advice/Information Request Letter; response submitted in Seq 0029 
•March 4, 2016 Advice/Information Request Letter; response submitted in Seq 0038 
•April 27, 2016 Advice/Information Request Letter; response submitted in Seq 0039 

2.6 Other Relevant Background Information 

None 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The submission quality and integrity were both adequate for review. The Sponsor used 
MedDRA version 16.0 for coding adverse events. Concomitant medications were coded 
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to Anatomical Therapeutic Chemical (ATC) class and preferred term using the World 
Health Organization (WHO) Drug Dictionary (March 2013). 

Some sections of the NDA required clarification and for those sections, the Division 
conveyed information requests for clarification during the review process. 

The Office of Scientific Investigations (OSI) conducted clinical inspections at three 
clinical sites that participated in the two phase 3 studies, QST-13-003 and QST-15-005. 
The clinical sites of Drs. Kaminetsky, Mook, and Gittelman were selected for inspection 
because of the enrollment of large numbers of study subjects and a high percentage of 
discontinuations from the study due to adverse events (AEs). The inspections at Dr. 
Gittelman’s site identified a deficiency in that some subjects did not complete all 24 
hours of the 24-hour arterial blood pressure monitoring (ABPM) and for that reason, this 
site received a recommendation of “VAI” from OSI. The other two sites received 
compliance classifications of “NAI”. The final Compliance recommendation is discussed 
later in this review and the reader is also referred to Dr. Roy Blay’s final OSI review for 
this application. 

Reviewer Comment: In response to the OSI concern related to incomplete ABPM 
recordings in some subjects at Dr. Gittelman’s site, the Division requested that 
the Sponsor conduct a reanalysis of the ABPM data by excluding subjects with < 
18 hours of recordings during the 24 hour monitoring period. Section 7.3.5 of this 
review (Submission Specific Primary Safety Concerns) contains a detailed 
discussion of the results of the ABPM data, including the reanalysis based on 
subject with at least 18 hours of ABPM recording. 

3.2 Compliance with Good Clinical Practices 

The Sponsor stated that each study was conducted in compliance with Good Clinical 
Practices (GCP). There is no indication in the application that the studies were out of 
compliance with GCP. 

3.3 Financial Disclosures 

The Sponsor submitted a financial disclosure statement that the Sponsor and the 
clinical investigators complied with 21 CFR 54.2 (a), (b), and (f). 
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

The proposed drug product, testosterone enanthate Injection USP, contains 
testosterone enanthate 50 mg, 75 mg, or 100 mg in a pre-filled syringe for 
subcutaneous (SC) administration of a fixed volume of 0.5 ml via an integrated 
pressure-assisted autoinjector device. Each dose is for single use. The formulation is a 
preservative free injection in sesame oil. No antimicrobial preservative is included in the 
formulation since testosterone enanthate Injection USP is for single use only. 

The RlD, Delatestryl® (testosterone enanthate Injection, USP), is a sterile, colorless to 
pale yellow solution that provides 200 mg testosterone enanthate in sesame oil with 5 
mg chlorobutanol as an antimicrobial preservative per 1 ml. Delatestryl® is available in 
5 ml (200 mg/ml ) multiple dose vials. 

At the time of completing the Clinical review, there remained concern from the Office of 
Com liance as well as the Chemistry review team in regard to deficiencies identified at 
the (b)(-4! drug manufacturing site. The Office of Compl iance had not yet issued 
a final recommendation, but an Acceptable recommendation had not been issued 
either. Therefore, this issue remains as a Complete Response (CR) review issue at the 
time of completing this review. For additional details, the reader is referred to the final 
Chemistry review team's review in Panorama. 

Reviewer Comment: The product also underwent review by the Center for 
Devices and Radiological Health (CDRH). The CDRH reviewer identified that QST 
TE is labeled to deliver 0.5mL but the delivery volume specification proposed is 

<bH
4r mL <b><

4 
> The Clinical team 

' 4aid not find tile Cb>< > specification o pose a significant clinical risk. 
However, the reader is also referred to the final reviews by the CDRH and 
Chemistry review teams for a thorough discussion of this issue. 

4.2 Clinical Microbiology 

The Office of Microbiology reviewer on the Chemistry review team had no outstanding 
issues and thus, recommended approval from the Microbiology perspective. A Cl inical 
Microbiology consult was not requested for this NOA. 
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4.3 Nonclinical Pharmacology/Toxicology 

The nonclinical pharmacology and toxicology of the testosterone drug class has been 
previously well characterized, and for this reason, only published literature was provided 
by Sponsor in support of these specific parts of the NDA.  In summary: 

For carcinogenicity 
Testosterone has been tested by subcutaneous injection and implantation in mice and 
rats. In mice, the implant induced cervical-uterine tumors, which metastasized in some 
cases. There is suggestive evidence that injection of testosterone into some strains of 
female mice increases their susceptibility to hepatoma. Testosterone is also known to 
increase the number of tumors and decrease the degree of differentiation of chemically 
induced carcinomas of the liver in rats. 

For mutagenicity 
Testosterone was negative in the in vitro Ames and in the in vivo mouse micronucleus 
assays. 

For impairment of fertility 
The administration of exogenous testosterone has been reported to suppress 
spermatogenesis in the rat, dog and non-human primates, which was reversible on 
cessation of the treatment. 

The Pharmacology/Toxicology review team had no outstanding issues, and for that 
reason, they recommended approval of the NDA.  The reader is referred to the final 
review by the Pharmacology/ Toxicology review team for details. 

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

Testosterone is the primary androgen in men. Endogenous androgens are responsible 
for the normal growth and development of the male sex organs and for maintenance of 
secondary sex characteristics. 

In the serum of men, approximately 98% of circulating testosterone is bound to sex-
hormone binding globulin (SHBG) and albumin, and about 2% circulates as free 
testosterone. In general, the amount of SHBG in the plasma will determine the 
distribution of testosterone between free and bound forms (Delatestryl USPI, 2015). 
Although we use total testosterone as the clinical efficacy endpoint, only the unbound 
(free) portion of testosterone is considered to be biologically active. 
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Testosterone enanthate undergoes ester cleavage to testosterone and the ester, 
heptanoic acid. Exogenous testosterone is metabolized and excreted in the same way 
as endogenous testosterone. Testosterone is metabolized to various 17-keto steroids 
through two different pathways. The major active metabolites of testosterone are 
estradiol (E2) and dihydrotestosterone (DHT). Testosterone and its metabolites also 
undergo glucuronic and sulfuric acid conjugation. Inactivation of testosterone occurs 
primarily in the liver (Aveed USPI, 2015). 

Testosterone has a short half-life, ranging from 10 to 100 minutes, as reported in 
published literature. About 90% of a dose of testosterone given intramuscularly is 
excreted in the urine as glucuronic and sulfuric acid conjugates of testosterone and its 
metabolites. About 6% of a dose is excreted in the feces, mostly in the unconjugated 
form (Aveed USPI, 2015). 

In responsive tissues, the activity of testosterone appears to depend on reduction to 
DHT, which binds to cytosol receptor proteins. The steroid-receptor complex is 
transported to the nucleus where it initiates transcription events and cellular changes 
related to androgenic activity (Delatestryl USPI, 2015). 

4.4.2 Pharmacodynamics 

While there were no specific pharmacodynamic endpoints specified in the clinical 
studies that supported this NDA, the reader is referred to the Safety and Efficacy 
sections of this review for detailed data and reviewer’s comments related to 
pharmacokinetic and safety issues. 

4.4.3 Pharmacokinetics 

For specific and detailed data concerning pharmacokinetics, the reader is referred to the 
final review of the Clinical Pharmacology team, as well as to later sections of this 
Clinical review.  Pharmacokinetic data that was generated during drug development is 
briefly summarized here. 

Pharmacokinetic data for the QST product are available from four clinical studies in the 
TE QST development program: from two Phase 3 studies (QST-13-003 and QST-15
005), from one Phase 2 study (QST-13-002) and from one Phase 1 study (QST-14
004). Pharmacokinetic data from Studies QST-14-004, QST-13-003 and QST-15-005 
are summarized here. 

Study QST-14-004 was a Phase 1, open-label, single-dose study that assessed the PK 
profiles, safety and tolerability of TE following a single dose of QST TE when 
administered as one 50 mg SC injection or as two 100 mg SC injections to 12 healthy 
male subjects. The study results indicated that TE was readily measurable in serum 
throughout the time profile, albeit at a fraction of the concentration of testosterone. The 
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TE: TT ratio increased about 3 times when the dose increased from 50 mg to 200 mg. 
The mean Tmax for TE occurred at 82 hours for 50 mg QST and at 74 hours for 200 mg 
QST following dosing. 

In Studies QST-13-003 and QST-15-005, blood samples for PK analysis of TT, DHT, 
DHTE, E2, and TE were obtained from all patients before and at specified times up to 
168 hours after QST dose administration. Pharmacokinetic parameters to characterize 
TT exposure over the dosing interval were derived. While the design of Study QST-13
003 included PK assessment in all patients, both Phase 3 studies included a PK 
subgroup assessment. 

Overall, after single dose administration, a dose dependent increase in testosterone 
Cmax and AUC concentrations was observed for the 50 mg, 75 mg and 100 mg doses of 
QST. Dose proportionality was also supported by the Week 6 Cmax and AUC results for 
50 and 100 mg in Study QST-13-002. Cmax and AUC values were comparable between 
Studies QST-13-003 and QST-15-005 for the single 75 mg dose, supporting 
consistency in PK behavior of the product. As expected, Cmax and AUC values were 
higher in normal volunteers compared to those observed in hypogonadal males, as 
baseline concentrations of TT in normal volunteers were higher. 

At Week 6, Cmax and AUC values in Studies QST-13-003 and QST-15-005 were higher 
than values seen in these same studies after a single dose, suggesting accumulation of 
total testosterone over the first 6 weeks of treatment. By 12 weeks, concentrations 
appear to stabilize, with differences between Week 6 and Week 12 being less 
pronounced than between Week 1 and Week 6. 

After dose titration in Study QST-13-003, the Week 12 Cmin, Cmax, Cavg and AUC values 
were comparable across the dose groups and within the target range (300-1100 ng/dL). 

The Clinical Pharmacology had no outstanding review issues in their final review, and 
they found the application to be “Acceptable” from their perspective.  The reader is 
referred to the final review by the Clinical Pharmacology review team for details. 

5 Sources of Clinical Data 

5.1 Tables of Studies/Clinical Trials 

The following table outlines the studies that were conducted in support of this 
application. 
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Table 3: Overview of Clinical Studies and Human Factor Studies: 
Clinical Studies: 

Study Study Design 
Number of 
Subjects Population 

Duration of 
Treatment 

QST-13 Phase 3, double-blind Randomized: Hypogonadal males 52 weeks 
003 (for dosage strength), 

multiple- dose efficacy 
and safety study 

N = 150 
Completed: 
N = 97 

(12 months) 

QST-15 Phase 3, uncontrolled, Randomized: Hypogonadal males 26 weeks 
005 multiple-dose safety 

study 
N = 133 
Completed: 
N = 113 

(6 months) 

QST-13 Phase 2, three-arm, Randomized: Hypogonadal males Arms A&B: 
002 open- label, 

randomized, multi-dose 
parallel group, 
comparative 
bioavailability study 

N = 39 
Completed: 
N = 38 

6 weeks 

Arm C: 
Single dose 

QST-16 Phase 2, open-label Randomized: Hypogonadal males Two injections 
006 safety and tolerability 

study 
N = 65 
Completed: 
N = 59 

separated by 1 
week 

QST-14
004 

Phase 1, open-label, 
single- dose study 

Completed: N = 
12 

Healthy male 
subjects 

Single dose 

Source: submission: Section 2.5 Clin Overview Table 1 with reviewer edits. 

5.2 Review Strategy 

The same Clinical review team conducted both the reviews of Efficacy and Safety data. 
The Efficacy review was concentrated on the efficacy data from the main Phase 3 
study, Study QST-13-003.  There was supportive efficacy evidence from the Phase 3 
study, Study QST-15-005. The Safety review took into consideration all available safety 
data and grouped the 5 clinical studies into two pools. The two, larger, multiple-dose, 
longer duration studies QST-13-003 and QST-15-005 were pooled as the main studies 
for the Safety review. Supportive safety data came from the three, smaller, short-
termed studies, QST-13-002, QST-14-004, and QST-16-006. 
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5.3 Discussion of Individual Studies/Clinical Trials 

The primary long-term studies include the following two studies: Study QST-13-003, 
which is described in Section 5.3.1 of this review, and Study QST-15-005, described in 
Section 5.3.2 of this review. The shorter-term, supportive studies are described in the 
following sections of this review: Study QST-13-002 described in Section 5.3.3, Study 
QST-14-004 described in Section 5.3.4, and Study QST 16-006 described in Section 
5.3.5. 

5.3.1 Study QST-13-003 

Study Title: A Double-Blind, Multiple-Dose, 52-Week Study to Evaluate the Efficacy 
and Safety of QuickShot™ Testosterone Administered Subcutaneously Once Each 
Week to Adult Males with Hypogonadism. 

Study Objectives: 
Primary study objective: To demonstrate the efficacy of QST administered 

subcutaneously once each week to adult males with hypogonadism. 

Secondary study objective:
 
To demonstrate the usability of QST and accompanying Instructions for Use;
 
To demonstrate the response of TT concentrations to dose adjustment;
 
To evaluate the safety and tolerability of weekly subcutaneous (SC) 


testosterone enanthate (TE) as administered by QST; 
To evaluate patient satisfaction with use of QST; 
To evaluate patient satisfaction with sexual functioning; and 
To validate dose adjustment based on single point TT concentration to optimize 

testosterone exposure. 

Exploratory: To evaluate biomarkers of anabolism, insulin resistance and/ or 
inflammation. 

Study Design and Procedures: This was a Phase 3, double-blind (with respect to 
dosage strength), multiple-dose, 52-week study to evaluate the efficacy and safety of 
QST administered subcutaneously once each week to adult male patients with 
hypogonadism. Patients were required to have a documented diagnosis of 
hypogonadism to enroll in this study. The study included a Screening phase, a 
Treatment Titration phase, and an Extended Treatment phase for evaluation of long
term safety. 

The following table depicts the overall study design for Study QST-13-003. The 
assessment schedule in Study QST-13-003 is provided in Appendix section 9.4.1. 
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Table 4: Study Design for Study QST-13-003: 
Screening Treatment Titration 

Initial 
Screen 

WashoutVisit 
1 

Visit 2 Visit 3 Week 1 Week 6 Week 7 Week 12 

TT 
qual 

TT qual TT qual PK 
assessment: 

PK sub-
study 

patients 

Trough 
determined 

Blinded 
dose 

titration* 

PK 
assessment: 
all patients 

Extended Treatment Follow-
up 

Week 13 Week 
18 

Week 19 Week 
26 

Week 27 Week 
38 

Week 39 Week 52 Follow-
up 

* Additional adjustments to dose were also permitted at Weeks 13, 19, 27, and 39. 
Abbreviations: PK = pharmacokinetics; TT qual = Total testosterone qualification 
Source: Summary of Clinical Efficacy with reviewer edits. 

Assessment of patient characteristics, eligibility criteria, and baseline data was followed 
by study enrollment for qualified patients. Patients who were receiving testosterone 
therapy at the time of screening were required to washout of their current therapy. All 
patients must have had 2 TT values <300 ng/dL obtained in the morning during the 
screening phase. Qualifying TT concentrations must have been obtained on 2 separate 
occasions no less than 7 and no more than 9 days apart after completion of washout, if 
required. This study phase was approximately 2 to 7 weeks in duration, depending on 
the testosterone therapy washout status of the patient at entry. 

Patients who met all eligibility criteria were assigned to receive QST 75 mg. Patients 
were trained by designated site staff on proper use of the QST device. QuickShot™ 
Testosterone was self-administered once each week on the same day of the week and 
at approximately the same time (7:00 am ±2 hours). 

Adjustments to dose may have been made at Week 7 based upon the Week 6 blood 
concentration at the end of the dosing interval (Ctrough) value. QuickShot™ Testosterone 
dose titration criteria were as follows: 
decrease dose by 25 mg if TT Ctrough ≥650 ng/dL 
increase dose by 25 mg if TT Ctrough <350 ng/dL 
Maintain dose strength if TT Ctrough ≥350 ng/dL and <650 ng/dL. 

At Week 12, blood samples for pharmacokinetic (PK) analysis of total testosterone (TT), 
dihydrotestosterone (DHT), dihydrotestosterone enanthate (DHTE), estradiol (E2), and 
testosterone enanthate (TE) were obtained from all patients before and at specified 
times up to 168 hours after QST dose administration (Pharmacokinetic Population). 
Pharmacokinetic parameters to characterize TT exposure over the dosing interval were 
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derived. Safety and tolerability assessments, including laboratory assessments, adverse 
events, injection site assessments, and patient-reported questionnaires were conducted 
for all patients at scheduled intervals during the Treatment titration phase of the study. 
The patient’s use of the QST to self- administer injections was observed and evaluated 
by designated site staff. This study phase was 12 weeks in duration. 

Upon completion of the Treatment titration phase, patients remained on their optimized 
QST dose with adjustments to dose based on Ctrough values implemented at scheduled 
intervals, if required. Patients were followed and safety data was collected for an 
additional 40 weeks. Safety and tolerability assessments, including laboratory 
assessments, adverse events, and injection site assessments were conducted at 
scheduled intervals during this study phase. 

Final study evaluations were completed at the 52nd week of treatment, or at the point of 
Early Withdrawal, with follow-up visits completed as necessary to resolve out-of
reference-range assessments and ongoing adverse events. 

Pharmacokinetic Sub-Study: Study 13-003 included a pharmacokinetic sub-study of 21 
patients at 4 clinical sites. Patients included in the PK sub-study had blood samples for 
PK analysis of TT, DHT, DHTE, E2, and TE obtained before and at specified times up to 
168 hours after the first QST 75 mg dose administration. Pharmacokinetic parameters 
to characterize TT exposure following a single 75 mg dose of QST were derived. After 
receiving the initial dose, patients in the PK sub-study continued on once a week 
treatment with 75 mg QST and were allowed dose adjustments at Week 7 the same 
way as the rest of the patient population in the study. The PK sub-study schedule of 
assessments is in section 9.4.1 Table B. 

Study Duration of Treatment: 52 weeks 

Study Disposition / Number of Patients: 
Screened: 438 
Randomized: 150 
Completed: 97 
Discontinued: 52 

Study Eligibility Criteria 
Main Inclusion Criteria: The population for this study included adult men ≥18 years of 
age with a documented diagnosis of hypogonadism. Documentation of consistent signs 
and symptoms of androgen deficiency was required, and patients must have had 2 
morning TT values <300 ng/dL during the screening phase. Patients were required to be 
in good health as determined by the Investigator and based on medical history, physical 
examination, vital signs, electrocardiogram (ECG), and clinical laboratory tests. 
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Main Exclusion criteria: Patients with a body mass index (BMI) ≥40 kg/m2, elevated 
hematocrit, elevated prostate-specific antigen (PSA), or untreated sleep apnea were 
excluded from the study. Patients who were found to have a prostate nodule at the 
Baseline physical examination were excluded from study participation. Individuals who 
had an allergic or idiosyncratic reaction to sesame seeds or sesame products, had a 
history of food anaphylaxis, or a history of intolerance, allergy, or idiosyncratic reaction 
to testosterone products, were also excluded from study participation. 

Study Treatment: 
The QST administered in this study was provided in 3 blinded dose strengths of 50 
mg/0.5 mL (lot number: 10404.002), 75 mg/0.5 mL (lot number: 10405.001), and 100 
mg/0.5 mL (lot number: 10403.003). Each QST device provided a single dose as a 
single injection. 

Study Endpoints: 
Primary Efficacy Endpoint: Percentage of patients with TT average concentration over 
the 7-day dosing interval (0-168 hours) (Cavg168h) within the defined range (300 to 1100 
ng/dL). The endpoint was met if ≥ 75% of patients had TT Cavg168h within the range at 
Week 12 with a lower bound of the 95% confidence interval (CI) ≥ 65%. 

Secondary Efficacy Endpoints included: 
Percentage of patients with TT maximum (peak) blood concentration (Cmax) 

<1500 ng/dL. Endpoint was met if ≥ 85% of patients had TT Cmax in this range 
at Week 12 of treatment; 

Percentage of patients with TT Cmax 1800 to 2500 ng/dL, inclusive. Endpoint 
was met if <5% of patients had TT Cmax in this range at Week 12 of treatment; 

Number of patients with TT Cmax >2500 ng/dL. Endpoint was met if no patients 
had TT Cmax in this range at Week 12 of treatment; 

The maximum and the minimum TT concentration over each of Days 1, 2, 3, 4, 
and 8 following dose administration at Week 12; and 

The number and percentage of patients with TT concentrations ≥ 1500 ng/dL, 
and the number of patients with TT concentrations <300 ng/dL on each of 
Days 1, 2, 3, 4, and 8 following dose administration at Week 12. 

Additional Secondary Efficacy Endpoints included: 
Number and percentage of patients with TT minimum blood concentration (Cmin) 

<300 ng/dL at Week 12 of treatment; 
Patient rating of device usability as determined by the Assessment of Essential 

Tasks Questionnaire throughout the study; 
TT Cavg168h within the defined range (300 to 1100 ng/dL) for the QST 75 mg 

assigned dose (that is, excluding patients on 50 mg and 100 mg) at Week 12. 
Endpoint was met if ≥75% of patients with a lower limit of the 95% CI ≥65%, 
had TT Cavg168h within the defined range at Week 12 of treatment; 
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Assuming sufficient numbers of patients received the 100 mg dose of QST, the 
TT Cavg168h at Week 12 was calculated and presented with descriptive 
statistics; 

Assuming sufficient numbers of patients received the 50 mg dose of QST, the 
TT Cavg168h at Week 12 was calculated and presented with descriptive 
statistics; and 

Single-dose area under the curve (AUC), Cmax, time to maximum blood 
concentration (Tmax), and Cavg168h for the 75 mg dose of QST in a sub-set of 
patients. 

Safety Endpoints included: 
Treatment-emergent adverse events (TEAEs), 
Vital signs, 
Physical examinations, 
Assessment of injection site reactions (ISRs), 
Self-Injection Assessment Questionnaire (SIAQ), 
Psychosexual Daily Questionnaire (PDQ), 
12-lead ECG, and 
Clinical laboratory assessments. 

Efficacy and safety results for Study QST-13-003 are described and analyzed under 
Sections 6 (Review of Efficacy) and 7 (Review of safety) of this review. 

5.3.2 Study QST-15-005 

Title: A 6-Month Safety Study of QuickShot™ Testosterone Administered 
Subcutaneously Once Each Week to Adult Males with Hypogonadism 

Study Objectives: 
Primary study objective: To study the safety of QuickShot™ Testosterone (QST) 

administered subcutaneously once each week to adult males with 
hypogonadism. 

Secondary study objective: To characterize the 1-, 6-, and 12-week 
pharmacokinetics (PK) for QST 75 mg of total testosterone (TT), testosterone 
enanthate (TE), and their metabolites dihydrotestosterone (DHT), 
dihydrotestosterone enanthate (DHTE), and estradiol (E2) in a PK sub-study. 

Study Design and Procedures: This was a Phase 3, multiple-dose, 6-month study to 
collect safety information on QST administered subcutaneously once each week to 
adult male patients with “subnormal” testosterone blood concentrations. Patients were 
required to have a documented history of hypogonadism and testosterone 
concentrations below the limit of normal on 2 occasions at least 1 week apart during 
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Screening. The study included a Screening period, a Treatment Titration period, and an 
Extended Treatment period for evaluation of long-term safety. 

Assessment of patient characteristics, eligibility criteria, and baseline data was followed 
by study enrollment for qualified patients. Patients who were receiving testosterone 
therapy at the time of Screening were required to wash out of their current therapy. All 
patients must have had 2 morning TT values <300 ng/dL obtained during the Screening 
period. The duration of the Screening period was approximately 2 to 7 weeks depending 
on the testosterone therapy washout status of the patient at entry. Following 
qualification and prior to dosing with QST, all patients participated in 24-hour 
ambulatory blood pressure monitoring (ABPM). 

Patients who met all eligibility criteria during the Screening period entered the 
Treatment Titration period and were trained by designated site staff on proper use of the 
QST device. Patients self-administered QST 75 mg once each week on the same day of 
the week at approximately the same time (0700 ±2 hours). 

For the general study population, doses may have been adjusted at Week 7, Week 13, 
and Week 19, based on results of the Week 6, Week 12, and Week 18 TT pre-dose 
serum concentration (Ctrough) values as follows: decrease dose by 25 mg (to as low as 
50 mg QST) if TT Ctrough ≥650 ng/dL; increase dose by 25 mg if TT Ctrough <350 ng/dL; or 
maintain dose strength if Ctrough ≥350 ng/dL and <650 ng/dL. Patients in the PK sub-
study had their initial starting dose of 75 mg maintained through Week 12 and may have 
had their dosing adjusted at Week 13 and Week 19 based on the results of the Week 12 
and Week 18 TT Ctrough concentrations. 

Safety and tolerability assessments were conducted for all patients at scheduled 
intervals during the Treatment Titration period. The patient’s use of QST to self-
administer injections was observed and evaluated by designated site staff. 

Upon completion of the Treatment Titration period, patients entered the Extended 
Treatment period and remained on their optimized QST dose, with adjustments to dose 
based on TT Ctrough concentrations implemented at scheduled intervals, if required. 
Patients were followed and safety data was collected through Week 26. Safety and 
tolerability assessments were conducted at scheduled intervals during the Extended 
Treatment period. Final study evaluations were completed at the end of treatment or at 
the point of Early Termination (ET), with follow-up visits completed as necessary to 
resolve out-of-reference range assessments and ongoing adverse events. 

Pharmacokinetic Sub-Study: Study-15-005 also included a PK sub-study which included 
21 patients at 5 clinical sites. Patients included in the PK sub-study self-administered 75 
mg QST through Week 12 without dose adjustment.  Blood samples for PK analysis of 
TT, TE, DHT, DHTE, and E2 were obtained prior to dosing and at specified times up to 
168 hours after dose administration at the first dose, 6-week, and 12- week time points. 
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Pharmacokinetic parameters to characterize TT exposure following a single 75 mg dose 
of QST were derived. Following Week 12, PK sub-study participants were eligible to 
have their QST dose reduced or increased according to the TT Ctrough criteria applied to 
the general study patients. Following completion of Week 12 dosing, patients had a 
repeat 24-hour ABPM session. 

Study Duration of Treatment: 26 weeks 

Study Disposition / Number of Patients: 
Screened: 384 
Randomized: 133 
Completed: 113 
Discontinued: 20 

Study Eligibility Criteria 
Main Inclusion Criteria: The population for this study included adult men ≥18 and ≤75 
years of age with a documented diagnosis of hypogonadism. Patients had documented 
hypogonadism with 2 morning TT concentrations <300 ng/dL during the screening 
period. Patients were required to be in good health as determined by the Investigator 
and based on medical history, physical examination, vital signs, electrocardiogram 
(ECG) readings, and clinical laboratory tests. 

Main Exclusion Criteria: Patients with a body mass index (BMI) ≥40 kg/m2, elevated 
hematocrit, elevated prostate-specific antigen (PSA), untreated sleep apnea, or systolic 
blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg were excluded 
from the study. 

Patients with a prostate nodule at the baseline physical examination were excluded 
from study participation. Individuals who had an allergic or idiosyncratic reaction to 
sesame seeds or sesame products, had a history of food anaphylaxis, or a history of 
intolerance, allergy, or idiosyncratic reaction to testosterone products were also 
excluded from study participation. 

Study Treatment: 
The QST administered in this study was provided in 3 dose strengths of 50 mg/0.5 mL 
(lot number: 16HH0032), 75 mg/0.5 mL (lot number: 16HH0094), and 100 mg/0.5 mL 
(lot number: 16HI0002). Each QST device provided a single dose as a single injection. 

Study Endpoints: 
Efficacy Endpoints:
 
There was no primary efficacy endpoint prespecified for this study as the Sponsor 

conducted the study to obtain long-term safety data to support this application.
 
Nonetheless, TT Ctrough concentrations were collected and analyzed to provide 

supportive efficacy information for the application.
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There was information for individuals in the PK Population who had PK parameters 
generated for total testosterone calculated at Weeks 1, 6 and 12: AUC (0-168h), 
Cavg168h, Cmax, Tmax and Cmin. The percentage of these patients with TT Cavg168h within 
the normal range (300 to 1100 ng/dL) was determined for the PK Population at Weeks 
1, 6, and 12. 

Total testosterone Ctrough and pre-dose PK parameters were generated for Weeks 1, 6, 
12, 18, and 26 for the general Safety Population.  In addition, the percentage of patients 
with TT Ctrough concentrations and with pre-dose TT concentrations ≤300 ng/dL, >300 
ng/dL and ≤650 ng/dL, and >650 ng/dL were calculated at each scheduled week. 

The Sponsor also analyzed the relationships between TT Ctrough and Cavg168h and Cmax 
from this study (Study QST- 13-003) in order to simulate the same relationships from 
the Ctrough data obtained in Study QST-15-005. The Ctrough and Cavg168h relationships for 
the PK Population from Study QST-13-003 were thus used to extrapolate Cavg168h 
concentrations from Ctrough data collected for those patients who were not in the PK 
population but who were part of the Safety Population in Study QST-15-005, and to 
assess whether the individual and average weekly exposures to testosterone were 
predicted to be within the defined range of 300 to 1100 ng/dL. Similarly, the Ctrough and 
Cmax relationships for the PK Population from Study QST-13- 003 were used to 
retrospectively extrapolate Cmax concentrations from Ctrough data collected for the Safety 
Population in Study QST-15-005, and to assess whether the maximum TT 
concentration in a week was predicted to be <1500 ng/dL. 

Also in Study QST-15-005, endocrine function assessments (FSH, LH, and SHBG) 
were performed at Screening and Weeks 1, 13, and 26/ET. 

Efficacy and safety data from Study QST-15-005 are described and analyzed in 
Sections 6 (Review of Efficacy) and 7 (Review of Safety) of this review. 

5.3.3 Supportive Study QST-13-002 

Study Title: A Three Arm, Open-label, Randomized, Multidose Parallel Group 
Study of the Pharmacokinetics, Safety, and Tolerability of Two Dose Concentrations of 
a Preservative-Free Formulation of Testosterone Enanthate Administered 
Subcutaneously via an Autoinjection Device or Intramuscular Testosterone Enanthate in 
Hypogonadal Adult Males. 

Study Objectives: 
The primary study objective was to assess the steady state pharmacokinetics (PK) of 
testosterone enanthate (TE) administered by subcutaneous (SC) injection once weekly 
at doses of 50 mg and 100 mg via the QuickShot™ Autoinjector device (QST) in 
hypogonadal adult males. 
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The secondary study objectives were: 
To characterize the safety and tolerability of SC TE administered via QST; 
To determine the dose proportionality and overall variability of exposure over the 

dosing interval for 50 mg and 100 mg of SC TE administered via QST; 
To assess the formation of metabolites of SC TE administered via QST as 

determined by serum concentrations of dihydrotestosterone (DHT), estradiol 
(E2), and DHT/testosterone ratio (DHT/T); and 

To compare the relative bioavailability of TE when administered subcutaneously via 
QST versus a 200 mg intramuscular (IM) injection of commercially obtained TE, 
generic for Delatestryl®. 

Study Population:
 
The population for this study was hypogonadal adult males, 18 to 75 years old, 

inclusive, who were either treatment-naïve, were currently being treated and agreed to 

stop and wash out from their current treatment prior to randomization, or were currently 

being treated with IM testosterone injections and agreed to continue those. 


Study Design and Treatment Duration: 
Up to 45 patients were planned to be enrolled at approximately 8 investigative sites in 
the United States. 

This was a Phase 2, 3-arm, open-label, randomized, multidose, parallel group, 
multicenter study consisting of 3 study periods, as follows: 

A Screening Period of up to 6 weeks that included medication washout for those 
patients who were currently receiving buccal or transdermal testosterone 
treatment and who agreed to discontinue therapy and be randomized to 
Treatment Arms A or B, 

A 6-week Treatment period including 6 weekly doses for Treatment Arms A and B 
or a 4-week Treatment period including a single IM dose for Treatment Arm C, 
and 

A 3-week Follow-up Period for Treatment Arms A and B or a 1-week Follow-up 
Period for Treatment Arm C. 

The total duration of study participation for patients in Treatment Arms A and B was 
approximately 11-15 weeks.  The total duration of study participation for patients in 
Treatment Arm C was approximately 8-10 weeks. 

The specific study population were adult men (18 to 75 years of age, inclusive) with 
fasting morning (0800 hours [h] ± 2 h) serum total testosterone (TT) concentrations 
<300 ng/dL for all patients naïve to testosterone replacement, as well as those following 
a minimum 2-week washout.  Patients who were currently being treated with IM 
testosterone could enroll directly into Treatment Arm C.  Patients who were currently 
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being treated with buccal or transdermal testosterone replacement needed to undergo a 
minimum 2- week washout and then would be randomized into Treatment Arms A or B. 

Study Treatment: 
Treatment Arm A: 6 weekly SC injections of QST 100 mg/0.5 mL 
Treatment Arm B: 6 weekly SC injections of QST 50 mg/0.5 mL 
Treatment Arm C: A single IM injection of commercially obtained TE 200 mg, generic for 
Delatestryl, the reference listed drug (RLD). 

Study Safety Variables: 
Safety assessments included assessment of clinical adverse events, clinical laboratory 
measurements (including biochemistry profile, hematology, urinalysis, prostate specific 
antigen, and endocrine evaluations), 12-lead electrocardiogram (ECG), vital signs, 
physically examinations, digital rectal examination (DRE) of the prostate, and injection 
site physical examination assessments. 

Study Pharmacokinetic Variables: 

The primary PK endpoint was:
 
The PK profile of TT following treatment with SC TE administered via QST, as 

determined by peak concentration (Cmax), minimum (or trough) concentration (Cmin), 

average concentration from time 0 to the last measureable concentration (Cavg), and 

area under the concentration-time curve from time zero to the last measurable 

concentration-time curve from time zero to the last measureable concentrations (AUC0-t) 

parameters obtained at Week 1, Week 5, and Week 6 of treatment.
 

The secondary PK endpoints were: 
The Cavg and AUC0-t obtained at Weeks 5 and 6 of treatment; 
The number of TT Cavg  concentrations within the normal range (300-1100 ng/dL) 

following treatment with SC TE administered via QST; 
The  number  of TT Cmin  concentrations below  the  normal  range (<300 ng/dL)  

following treatment with SC TE administered via QST; 
The number and percentage of the following TT Cmax  concentrations after 

treatment with SC TE administered via QST:
 
o<1500 ng/dL,
 
o1800-2500 ng/dL, and
 
o>2500 ng/dL;
 

The  PK  profiles  of  DHT, E2,  and  DHT/T  ratio following  treatment  with  SC  
TE administered via QST; 

The relative bioavailability of SC and IM TE as determined by the ratios of Cmax 
and AUC0-t; and 

The PK profile of TT following 200 mg IM injection of TE. 
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The exploratory PK endpoints were: 
The   number and percentage of TT Cavg values within the normal range (300-1100 

ng/dL) following 200 mg IM injection of TE; 
The number and percentage of TT Cmin  values below the normal range (<300 

ng/dL) following 200 mg IM injection of TE; 
The  number  and  percentage  of  the following TT Cmax values after  a 200 mg 

IM injection of TE: 
o<1500 ng/dL, 
o1800-2500 ng/dL, and 
o>2500 ng/dL; and 

The PK profiles of DHT, E2, and DHT/T ratio following 200 mg IM injection of TE. 

Study Statistical Methods: 
The PK Population included all patients who did not have a major protocol deviation that 
would impact the integrity of the PK data following dose administration and had at least 
1 valid blood concentration value post dose administration.  All PK summaries and 
analyses were performed using the PK Population. 

The Safety Population included all patients who were randomized and took at least 1 
dose of investigational product.  All safety analyses were performed using the Safety 
Population. 

Pharmacokinetic parameters were derived using noncompartmental methods.  Actual 
sampling times were used for the calculation of parameters. 

Pharmacokinetic parameters were summarized by treatment arm using descriptive 
statistics. Comparisons between treatment arms were evaluated by an analysis of the 
PK parameters using an Analysis of Variance (ANOVA), with treatment arm as the fixed 
factor on log-transformed values of Cavg, Cmin, Cmax, and AUC0-t. Ninety percent 
confidence intervals for the pair-wise comparison between SC and IM formulations were 
calculated to estimate the relative bioavailability. 

Adverse events were coded using the latest version of the Medical Dictionary for 
Regulatory Activities (MedDRA).  A general summary of the adverse events and serious 
adverse events (SAEs) was presented by the overall number of adverse events, the 
severity, and the relationship to investigational product.  The incidence of adverse 
events was summarized by system organ class and preferred term. 

Vital signs were summarized by visit along with the change from baseline. Injection site 
assessments were summarized by time interval post dose.  The clinical findings in the 
physical examinations were listed. 

A sample size of approximately 22 patients was planned, including even randomization 
to 1 of the 2 investigational study treatment arms (Treatment Arm A or Treatment Arm 
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B); and 8 patients to Treatment Arm C, to ensure that at least 24 patients completed the 
study. The sample size was determined by the study objectives, rather than by formal 
statistical power calculations. 

Study Eligibility Criteria: 
The study population consisted of hypogonadal adult males, 18 to 75 years old, 
inclusive. Patients were treatment-naïve, or were currently treated and willing to wash 
out from testosterone therapy prior to randomization, or were currently treated with IM 
testosterone injections. 

Each patient must have met all of the following criteria at screening to participate in the 
study: 

1. Adult males aged 18 to 75, inclusive with a documented diagnosis of 
hypogonadism. Diagnosis must contain documentation of consistent signs and 
symptoms of androgen deficiency and documented low testosterone 
concentration (< 300 ng/dl). 
Note: Any of the following treatment regimens are acceptable: 
Treatment-naïve (patients who have never received any form of testosterone 

replacement); 
Currently treated with a buccal, transdermal, or Testopel testosterone 

regimen (patients will undergo 2-week washout during study); 
Currently treated with a stable IM testosterone regimen (dose and interval) 

for a minimum of 3 consecutive doses (dose must be 50 mg to 400 mg 
administered at intervals no greater than every 4 weeks); or 

Completed washout of treatment prior to screening (ie, 2-week washout for 
buccal or transdermal, or 4-week washout of IM testosterone or end of 
dosing interval for Testopel patients). 
Patients who have completed washout of treatment prior to screening will 
follow the same procedures as patients who are treatment-naïve. 

2. Patients in good health as determined by the Investigator and based on 
medical history, physical examination, vital signs, ECGs, clinical laboratory tests, 
and other screening evaluations. 
3. Body mass index between 18 and 32 kg/m2, inclusive. 
4. All male patients must practice effective contraception during the study.  
Acceptable methods of birth control include condom with spermicide, vasectomy, 
or monogamous relations with a female partner who is of non-childbearing 
potential (post-menopausal, surgical or congenital sterility) or is of child-bearing 
potential and practicing a reliable method of contraception (hormonal 
contraception, double barrier methods with spermicide or intrauterine device). 
5. Ability to provide written informed consent and comply with all study 
requirements and restrictions including the study visit schedule. 
6. Qualifying TT concentrations, obtained during screening/qualification visits as 
follows: 
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Treatment-naïve patients, Testopel patients who are at the end of their 
dosing interval, and patients on current testosterone therapy who have 
completed a minimum 2-week washout from buccal or transdermal 
testosterone therapy must have 2 fasting morning (0800 h ±2 h) TT 
concentrations <300 ng/dL during the screening period.  Concentrations 
must be obtained on 2 separate occasions no less than 7 days apart.  
Patients who have just 1 sample <300 ng/dL may have 1 retest for TT 
concentrations (Visit 2a/3a) which must occur no less than 7 days after the 
previous test. After retesting, if 2 of the 3 TT concentrations are <300 
ng/dL, the patient will be eligible to participate in the study. 

Patients currently treated with IM testosterone injections at a stable dose (as 
specified in inclusion criterion #1), must have 1 morning TT >350 ng/dL 
and <1100 ng/dL at approximately the midpoint of their dosing interval (for 
patients dosing at an interval of every 14 days or longer) or at their pre
injection TT trough (for patients dosing at an interval shorter than every 14 
days). 

Patients were excluded from participation in the study if any of the following criteria 
applied: 

1.Allergic reaction or idiosyncratic reaction to sesame or sesame oil. 
2.History of intolerance, allergy, or idiosyncratic reaction to testosterone 

products. 
3.History of breast or prostate cancer. 
4.Presence of prostate nodule or induration upon exam. 
5.Malignancy diagnosed within the past 5 years with the exception of non-

melanoma carcinoma of the skin. 
6.Obstructive uropathy with a severity that, in the opinion of the Investigator, 

contraindicates the use of testosterone. 
7.Elevated prostate specific antigen for age.  Prostate specific antigen 

concentrations must not exceed 2.5 ng/mL in men 18-60 years of age and 
must not exceed 4 ng/mL in men 61-75 years of age. 

8.History of severe, untreated sleep apnea. 
9.Recent (within 3 months prior to screening or between screening and 

randomization) myocardial infarction, unstable angina leading to 
hospitalization, percutaneous nary intervention, coronary artery bypass graft, 
uncontrolled cardiac arrhythmia, stroke, transient ischemia attack, carotid 
revascularization, endovascular procedure, or surgical intervention for 
peripheral vascular disease. 

10.Systolic blood pressure >160 mm Hg or diastolic blood pressure >100 mm Hg 
at the Screening or Randomization Visit. 

11.Hematocrit ≥ 51%. 
12.Type 1 or 2 diabetes or use of anti-diabetic medications (type 2 diabetics with 

hemoglobin A1C [HbA1c] ≤ 7.0% who are controlled with diet were not 
excluded). 

30
 

Reference ID: 4168158 



 

 

  
 

   
 

  

 

 
 

   
 

  
   

   
  

 
 

   
 

 

 

 
 

 
   

   
      

Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE)) 

13.History or current treatment for thromboembolic disease or current use of anti
thromboembolic medications. 

14.History of abnormal bleeding tendencies or thrombophilia unrelated to 
venipuncture or intravenous cannulation. 

15.New York Heart Association Class III or IV congestive heart failure. 
16.Any condition that could confound the assessment of safety or PK, including 

but not limited to: cirrhosis, hepatitis (aspartate aminotransferase or alanine 
aminotransferase > 3 X the upper limit of normal [ULN], or total bilirubin > 
ULN at screening [one repeat allowed], or creatine kinase > 3 X ULN [one 
repeat allowed]), acromegaly, uncorrected hypo- or hyperthyroidism (thyroid 
stimulating hormone > 1.5 X ULN), hyperparathyroidism, renal failure, 
nephrotic syndrome, protein losing enteropathy, or any other laboratory 
abnormalities deemed clinically significant based on the Investigator’s 
judgment and discussion with the medical monitor. 

17.Any other clinically significant disease or disorder that, in the opinion of the 
Investigator (by its nature or by being inadequately controlled), places the 
patient at risk due to participation in the study, or influences the results of the 
study, or the patient’s ability to participate in the study. 

18.Any skin condition in the injection site area that could confound injection site 
assessments (eg, tattoos, scarring, psoriasis, etc). 

19.Any patient considering or scheduled to undergo any surgical or dental 
procedure during the study. 

20.A positive serology test for human immunodeficiency virus antibodies, 
hepatitis B surface antigen, or hepatitis C virus antibody at screening. 

21.Donation of plasma or blood within 56 days prior to the first dose of 
investigational product or a history of blood donation of more than 500 mL 
within 3 months prior to dosing and throughout the study. 

22.Current evidence of abuse of alcohol or any drug substance. 
23.Administration of any other investigational compound within the 1 month prior 

to screening or 5 half-lives of the investigational product (whichever was 
longer). 

24.Currently taking opioids, other androgens (eg, dehydroepiandrosterone), 
anabolic steroids, other sex hormones, or substances/medications known to 
affect the PK of TE including anastrozole, clomiphene, dutasteride, 
finasteride, flutamide, ketoconazole, spironolactone, or testolactone. 

25.Currently taking or received within the past 12 months: estrogen, 
gonadotropin-releasing hormone (GnRH) agonists, or growth hormone 

26.Current smoker or history of smoking within the past 3 months. 
27.Unable to understand verbal and/ or written English or any other language in 

which a certified translation of the informed consent is available. 

Again, the safety data from this study is described and analyzed in Section 7 (Review of 
Safety) of this review. 
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5.3.4 Supportive Study QST-14-004  

Study Title: An Open-Label Study to Evaluate the Pharmacokinetics of 
Testosterone Enanthate after Single-Dose Injection via QuickShot® Testosterone in 
Healthy Male Subjects 

Study Objectives: 
The primary study objective was to evaluate the pharmacokinetic (PK) profiles of 
testosterone enanthate (TE) following a single dose of QuickShot Testosterone (QST) 
when administered as one 50 mg subcutaneous (SC) injection or as two 100 mg SC 
injections to healthy adult male subjects. 

The secondary study objective was to evaluate safety and tolerability following a single 
dose of QST administered by SC injection to healthy adult male subjects. 

Study Design and Procedures: 
This was an open-label, single-dose PK, tolerability and safety study of TE. Two dose 
groups, 50 mg (Treatment A) and 200 mg (Treatment B) QST, were evaluated in 
parallel, with 6 subjects in each dose group. 

The study consisted of 3 study periods as follows: 
A Screening period of up to 14 days; 
A Treatment period consisting of a single dose with PK sample collection up to 

7 days; and 
A Follow-up visit occurring 7 days after the last PK sample collection. 

The total duration of study participation for subjects in Treatment Arms A or B (50 mg 
and 200 mg, respectively) was approximately 28 days. 

The population for this study was healthy male subjects (18 to 55 years of age, 
inclusive).  Subjects who met all of the inclusion criteria and none of the exclusion 
criteria were randomized into one of the following treatment arms: 

Treatment A: a single SC injection of QST 50 mg/0.5 mL; or 
Treatment B: 2 consecutive SC injections of QST 100 mg/0.5 mL. 

The Screening period took place up to 14 days prior to the treatment visit. 

On the first day of the Treatment period (Treatment visit 1, Day 1), eligible subjects 
were randomized to Treatments A or B according to a pre-generated randomization 
scheme. 

During the Treatment period, for Treatment A, subjects received a single SC injection of 
QST 50 mg/0.5 mL; and for Treatment B, subjects received 2 consecutive SC injections 
of QST 100 mg/0.5 mL. The QST injections were administered SC at approximately the 
same time of day (±1 hour) for Treatments A and B. 
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The Follow-up Visit occurred 7 days after the last PK sample collection. Refer to the 
Schedule of Procedures in the Appendix to this review (Section 9.5) for a complete list 
of study procedures performed at the Follow-up Visit. 

An Early Termination (ET) Visit was scheduled for subjects who discontinued study 
participation before the last Follow-up Visit.  

Study Duration of Treatment: 
The total duration of study participation for subjects in Treatment Arms A or B was 
approximately 28 days. 

Subject Disposition / Number of Subjects: 
Randomized: 12 
Completed: 12 
Discontinued: 0 

Study Treatments: 
Treatment A: a single SC injection of QST 50 mg/0.5 mL, Lot#10404001B; or 
Treatment B: 2 consecutive SC injections of QST 100 mg/0.5 mL, 

Lot#10403002B. 

Study Endpoints:
 
The primary endpoints in this study were all pharmacokinetic (PK) endpoints, as follows:
 

For both testosterone enanthate (TE) and total testosterone (TT): 
• Maximum blood concentration (Cmax); 
• Area under the concentration-time curve from time zero to time t; and 
• Area under the concentration-time curve from time zero to infinity. 
For these exposure parameters, the ratio TE: TT was calculated. 

In addition, for both TE and TT, the following PK parameters were calculated: 
• Time to maximum concentration (Tmax); 
• Elimination rate constant; 
• Half-life; 
• Clearance; and 
• Apparent volume of distribution. 

The safety endpoints in this study included: collection of adverse events, clinical 
laboratory measurements (including biochemistry profile, hematology, urinalysis, and 
prostate specific antigen), 12-lead electrocardiogram (ECG), vital signs, physical 
examinations, digital rectal examination (DRE) of the prostate, and injection site 
physical examination assessments. 
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Statistical Methods: 
Pharmacokinetic concentrations and parameters were summarized by treatment 
(Treatment A and Treatment B). Descriptive statistics (e.g., N, mean, standard deviation 
[SD], coefficient of variation [CV%], median, minimum, and maximum) were used to 
summarize TT and TE concentration data at each planned visit and sampling time point. 
Pharmacokinetic parameters and TE: TT ratios were also summarized descriptively by 
treatment. Geometric mean and geometric CV% were added to the summary of certain 
PK parameters (including area under the concentration-time curve, average 
concentration, minimum blood concentration, and Cmax). Linear and semi-log plots were 
provided for mean (±SD) concentration. 

The PK endpoints for numbers and frequencies of subjects with TT PK parameters 
falling within certain categories were tabulated and results shown with contingency 
tables. 

Safety variables were summarized by treatment group/dose concentration and overall 
for the entire Safety Population. Adverse events were coded using the latest version of 
the Medical Dictionary for Regulatory Activities. A general summary of the adverse 
events and serious adverse events was presented by the overall number of adverse 
events, the severity, and the relationship to study drug. The incidence of adverse events 
was summarized by system organ class and preferred term. Vital signs, including 
changes from baseline, were summarized by visit. Injection site assessments were 
summarized by time interval post-dose.  Clinical findings from physical examinations 
were listed. 

Summary of Results: 
Pharmacokinetics: 
Following a single dose of QST when administered as one 50 mg SC injection or as two 
100 mg SC injections to healthy adult male subjects, TE was readily measurable in 
serum throughout the time profile, albeit at a fraction of the concentration of 
testosterone. The mean TE: TT ratios were 6.5% for Cmax and 6.0% for area under the 
concentration-time curve from time 0 to Day 8 (1 week) (AUC0-168h) for 50 mg QST, and 
18.2% for Cmax and 19.4% for AUC0-168h for 200 mg QST. Thus, the TE: TT ratio 
increased by about 3-fold when the dose increased from 50 mg to 200 mg. The mean 
Tmax for TE occurred at 82.0 hours for 50 mg QST and at 74.0 hours for 200 mg QST 
following dosing. 

Again, the safety data from this study is described and analyzed in Section 7 (Review of 
Safety) of this review. 
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5.3.5 Supportive Safety Study QST-16-006 

Study Title: An Open-Label Study to Evaluate the Safety of Testosterone Enanthate 
After Two Single-Dose Injections via QuickShot® Testosterone 50 mg, 75 mg, or 100 
mg by Intended Users 

Study Objective: 
The primary study objective was to evaluate the safety and tolerability of TE following 2 
single doses via QuickShot® Testosterone (QST) 50 mg, 75 mg, or 100 mg when 
administered by intended users in a usability study. Intended users were patients as 
well as patient caregivers, such as family members or friends who were able to assist 
the patient to administer the investigational product (IP) (e.g., lay users). 

Study Design and Procedures: 
This was an open-label, safety and tolerability study of TE conducted at 3 sites in the 
United States. Four user groups were evaluated as follows: injection-naïve patient, 
injection-experienced patient, injection-naïve caregiver, and injection-experienced 
caregiver.  These 4 groups were evaluated in parallel and were allocated into treatment 
groups of approximately 15 patients per user group. In the caregiver groups, the 
caregiver was identified by the patient, and the caregiver also provided consent to 
participate. 

Dose assignment was randomized for each user group in a 1:1:1 ratio of QST 50 mg, 
75 mg, or 100 mg. Each user group, with its randomly assigned dose was then 
randomly divided in a 1:1 ratio to either the “untrained cohort,” defined as being 
provided only the package Instructions for Use and performing the injection and all 
injection-related procedures without any training, or to the “trained cohort,” defined as 
receiving formal instruction in the use of QST before performing the injection and all 
injection-related procedures. 

This study consisted of 4 outpatient visits: Visit 1/screening, Visit 2/ treatment, Visit 3/ 
treatment, and Visit 4/ follow-up. The study treatment consisted of 2 separate 
subcutaneous injections of QST 50 mg, 75 mg, or 100 mg/0.5 mL, separated by 1 week 
(± 1 day). 

Appropriately trained and delegated study staff dispensed the investigational product 
and recorded the dose administration information, such as dose method, date, and time, 
in the source documentation and in the patient’s electronic Case Report Form (eCRF). 
As part of the human use factors described in Protocol CLS-1022, patients were 
informed of their dose assignment and were asked to select the correct autoinjector for 
their assigned dose. The dose strength selected by the patient was the actual dose 
administered. Both the patient’s assigned dose and the actual administered dose were 
collected in the eCRF. Safety analyses were performed based on the patient’s actual 
administered dose. 
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Safety assessments were conducted for all patients at scheduled intervals during the 
study. The patient’s use of QST to self-administer injections was observed and 
evaluated by designated site staff as indicated in Protocol CLS-1022. 

This study provided additional single- and multiple-dose safety data to accompany the 
usability assessment that was conducted in Protocol CLS-1022. This study used the 
intended commercial doses. 

Study Treatment Duration: 9 weeks 

Disposition / Number of Patients: 
Enrolled: 66 
Randomized: 65 
Completed: 59 (60 patients received both dose administrations, but 1 patient did not 
complete the Follow-Up Visit) 
Discontinued: 6 

Study Eligibility Criteria: 
Main Inclusion Criteria: 
The population for this study included adult men ≥ 18 years of age with a documented 
diagnosis of hypogonadism. Documentation of consistent signs and symptoms of 
androgen deficiency was required. Patients were required to be in good health as 
determined by the Investigator and based on medical history, physical examination, vital 
signs, electrocardiogram (ECG) readings, and clinical laboratory tests. 

Main Exclusion Criteria:
 
Patients with a body mass index (BMI) ≥ 40 kg/m2 (which defines extreme obesity), 

elevated hematocrit, elevated prostate-specific antigen (PSA), untreated sleep apnea, 

poorly controlled diabetes, unstable psychiatric illnesses, or systolic blood pressure ≥
 
140 mmHg and/or diastolic blood pressure ≥ 90 mmHg were excluded from the study. 

Patients who were found to have a prostate nodule at the Baseline physical examination 

were excluded from study participation. Individuals who had allergic or idiosyncratic 

reactions to sesame seeds or sesame products, had a history of food anaphylaxis, or a 

history of intolerance, allergy, or idiosyncratic reaction to testosterone products, were 

also excluded from study participation.
 

Study Treatment: The QST administered in this study was provided in 3 dose 
strengths of 50 mg/0.5 mL (lot number:  16HH0032), 75 mg/0.5 mL (lot number: 
16HH0094), and 100 mg/0.5 mL (lot number: 16HI0002). Each QST device provided 
single dose as a single injection. 
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Study Endpoints: 
For a description and analysis of usability-related assessments, the reader is referred to 
the review conducted by the Division of Medication Errors and Prevention Analysis. 

Safety Endpoints: Safety  endpoints included: collection of adverse  events, clinical   
laboratory measurements (including biochemistry profile, hematology, coagulation, 
urinalysis, and PSA concentrations), 12-lead ECGs, vital signs, physical examinations, 
and physical examination of injection site assessments. 

Statistical Methods: 
The Safety Population included all patients that were randomized and took at least 1 
dose of study treatment. All safety analyses were performed using the Safety 
Population.  Patient disposition information was summarized. Demographic and 
baseline characteristics were summarized descriptively. Unless stated otherwise, 
baseline measurements refer to data collected at Screening. Continuous variables 
(including age, body weight, height, and BMI) were summarized by patient count, mean, 
standard deviation (SD), median, minimum, and maximum. Categorical variables 
(including race, ethnicity, and prior testosterone therapy) were summarized by the 
number and percentage of patients in the corresponding categories. Medical history 
was summarized by system organ class (SOC) and preferred term. 

All medications administered during the study were documented on the Prior and 
Concomitant Medication eCRF. Prior medications were defined as those used prior to 
and stopped before the first dose of IP. Concomitant medications were defined as those 
medications taken after the first dose administration of IP. 

No efficacy or pharmacokinetic variables were evaluated in this study.  Adverse events 
were coded using the Medical Dictionary for Regulatory Activities. An adverse event 
was considered to be a treatment-emergent adverse event (TEAE) if the adverse event 
started on or after the first dosing of study treatment, or existed prior to the first dose 
and worsened in severity or relatedness to the study treatment after dosing. The 
number and percentage of patients experiencing TEAEs were summarized by SOC and 
preferred term. Summaries by maximum severity were also provided. Serious adverse 
events (SAEs) and adverse events leading to discontinuation from the study were listed 
by SOC and preferred term. An overview of adverse events was provided by combined 
user group (4 groups) and cohort (trained versus untrained). 

Post-dose injection  site physical examination assessments were performed  at  Visits  
2 and 3. Unscheduled assessments of injection sites were conducted as clinically 
indicated. Injection site parameters evaluated included erythema, induration, bleeding, 
hematoma, ecchymosis, presence of pinprick or needle mark, pressure mark, itching, 
and pain. For erythema, induration, hematoma, ecchymosis, and pressure mark, the 
diameter was measured at the widest point to the nearest mm. Pain and itching were 
rated by the patients on a scale of 1 through 10 with 1 = barely noticeable and 10 = 
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worst pain or itching ever experienced, and the response was captured in the eCRF. 
The incidence of each injection site parameter was tabulated at each scheduled visit 
and for the entire study using counts, percentages, and 95% exact binomial confidence 
intervals. In addition, the incidence of patients who experienced any reported local 
reaction (≥25 mm or smaller if accompanied by itching) was tabulated at each 
scheduled visit and overall using counts and percentages. All injection site physical 
examination assessments were listed. 

Safety laboratory tests, including hematology, coagulation, chemistry, lipids, and 
urinalysis were performed at screening and the follow-up visit. Descriptive statistics (n, 
mean, SD, median, minimum, and maximum) were used to summarize the absolute 
value and change from screening for all patients. Blood samples for PSA were collected 
at screening. Descriptive statistics (n, mean, SD, median, minimum, and maximum) 
were used to summarize the absolute value at screening for all patients. 

Vital signs, including systolic and diastolic blood pressures, heart rate, weight, and BMI 
were summarized by scheduled visit. The changes in vital signs from screening were 
also summarized.  Respiratory rate and temperature were listed. Counts and 
percentages of patients with normal or abnormal ECG results were provided by 
scheduled visit. Other safety measurements, including physical examination and other 
Screening tests, were listed. 

Summary of Results: 
Usability Assessments: For a description and analysis of usability-related assessments, 
the reader is referred to the review conducted by the Division of Medication Errors and 
Prevention Analysis (DMEPA). 

Again, safety data from this study is described an analyzed in Section 7 (Review of 
Safety) in this review. 

6 Review of Efficacy 
Efficacy Summary 
The efficacy data from the Phase 3 pivotal Study QST-13-003, along with supporting 
data from the Phase 3 Study QST-15-005, supports the Sponsor’s contention that QST 
provides testosterone replacement in adult men with hypogonadism. 

6.1 Indication 

Testosterone replacement therapy in adult men with hypogonadism. 
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6.1.1 Methods 

This section provides overviews of the pivotal Phase 3 study QST 13-003 and the 
supportive study, QST 15-005.  Longer Synopses of the study for studies QST 13-003 
and QST 15-005 can be found in Sections 5.3.1 and 5.3.2 of this review, respectively. 

Study QST-13-003: A Double-Blind, Multiple-Dose, 52-Week Study to Evaluate the 
Efficacy and Safety of QuickShot™ Testosterone Administered Subcutaneously 
Once Each Week to Adult Males with Hypogonadism 

Study QST-13-003 was a Phase 3, double-blind (to dosage strength), multiple-dose, 52
week study to evaluate the efficacy and safety of QST administered subcutaneously 
once each week to adult male patients with hypogonadism. The study included a 
Screening phase, a 12-week Treatment Titration phase, and a 40-week Extended 
Treatment phase for evaluation of long-term safety. Patients who met all eligibility 
criteria were assigned to receive QST 75 mg once a week. Blinded adjustments to dose 
were performed by an Interactive Web Response System (IWRS) according to a pre
specified titration scheme.  The first titration opportunity was at Week 7 based upon the 
Week 6 TT blood concentration at the end of the dosing interval (Ctrough) value. At Week 
12, at the end of the Treatment Titration phase, serial blood samples were obtained 
from all patients before and at specified times up to 168 hours after QST dose 
administration in order to characterize TT exposure over the dosing interval and to 
determine average serum concentration for the dosing interval (Cavg168h). The patient’s 
use of QST to self-administer injections was also observed and evaluated during the 
study. Pre-dose blood samples (Ctrough) for monitoring testosterone concentrations were 
obtained periodically and blinded dose adjustments by IWRS were performed as 
indicated by high or low Ctrough concentrations. 

Study QST-15-005: A 6-Month Safety Study of QuickShot™ Testosterone 
Administered Subcutaneously Once Each Week to Adult Males with 
Hypogonadism 

This was a Phase 3, multiple-dose, 26-week study to collect safety information on QST 
administered subcutaneously once each week to adult male patients with 
hypogonadism. The study included a Screening period, a Treatment Titration period, 
and an Extended Treatment period for evaluation of long-term safety. Patients who met 
all eligibility criteria were assigned to receive QST 75 mg once a week. For the general 
study population, blinded adjustments to dose, when necessary, were performed by 
IWRS according to a pre-specified titration scheme at Week 7, Week 13, and Week 19, 
based on results of the Week 6, Week 12, and Week 18 TT pre-dose serum 
concentration (Ctrough) concentrations. Patients in the PK sub-study (21 patients) had 
their initial starting dose of 75 mg maintained through Week 12 and may have had their 
dosing adjusted at Week 13 and Week 19 based on the results of the Week 12 and 
Week 18 TT Ctrough concentrations. Total testosterone Cavg168h values were determined 
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at Weeks 1, 6, and 12 for patients in the PK sub-study. For patients not in the PK sub-
study, Cavg and Cmax values were extrapolated from Ctrough data collected at Week 12 
using a simulation model based on data from Study QST-13-003. 

Reviewer Comment: The pivotal phase 3 study, QST-13-003 was conducted to 
collect both efficacy and safety data. The major supportive phase 3 study, QST-
15-005 added 26 week long-term safety data for product use but efficacy 
endpoints were not specifically pre-defined in the protocol. Nonetheless, PK data 
is widely available from QSR-15-005, including periodic Ctrough TT concentration 
data in the entire study population for up to 52 weeks, and full PK in a subset of 
21 patients at a fixed dose of 75 mg for 12 weeks. 

6.1.2 Demographics 

The following table summarizes the demographic and baseline characteristics for 
Studies QST-13-003 and QST-15-005, shown by individual study. 

Table 5: Demographic and Baseline Characteristics across Studies QST-13-003 
and QST-15-005. 

Characteristic 
Study QST 13-003 

N = 150 
Study QST 15-005 

N = 133 
Age, years

 Mean (SD) 53.4 (12.0) 54.5 (10.3)
 Median 54.0 55.0
 Min – Max 25-78 27-74 

Ethnicity, n (%)
    Hispanic or Latino 8 (5.3) 17 (12.8)
    Not Hispanic or Latino 142 (94.7) 116 (87.2) 

Race, n (%)
 White 133 (88.7) 113 (85.0)
 Black or African American 11 (7.3) 18 (13.5)
 Asian 4 (2.7) 1 (0.8)

     American Indian or Alaskan Native 0 (0.0) 0 (0.0)
     Native Hawaiian or Other Pacific Islander 0 (0.0) 0 (0.0)

 Multiple 1 (0.7) 0 (0.0)
     Other 1 (0.7) 1 (0.8) 

Currently receiving testosterone therapy? 
No 129 (86.0) 102 (76.7) 
Yes, type: 21 (14.0) 31 (23.3)

   Buccal TRT 0 (0.0) 0 (0.0)
 IM or SC TRT 8 (5.3) 23 (17.3)

   Topical or transdermal TRT   12 (8.0) 8 (6.0) 
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Testopel 1 (0.7) 0 (0.0) 
Baseline Body Mass Index, kg/m2 

Mean (SD) 31.2 (4.66) 31.5 (4.43) 
Median 31.1 31.3 
Min – Max 19.4-39.9 23.5-40.0 

Baseline Total Testosterone, ng/dL 
N 137 133 
Mean (SD) 230.4 (94.0) 214.9 (102.4) 
Median 229.0 213.0 
Min – Max 2-548 4-690 

Testosterone Category on Baseline Visit, n (%) 
<300 ng/dL 111 (74.0) 109 (82.0) 
≥300 ng/dL 26 (17.3) 24 (18.0) 

Source: QST-13-003 CSR Table 14.1.2; QST-15-005 CSR Table 14.1.2 with reviewer edits. 
Reviewer note: Sponsor’s submission Summ Clin Eff Table 21, pg 48/ Demographics and Baseline 
Characteristics across Studies has error in baseline test median values for QST-15-005 which was corrected 
in this table. 

Reviewer Comments: 
1.In the two phase 3 studies, the population comparisons are fairly similar 

including baseline age, body mass index, and testosterone concentrations 
but there were differences. Ethnicity and race differed somewhat between 
the two studies with 12.8% vs 5.3% Latino or Hispanic subjects in Studies 
QST 15-005 vs Study QST 13-003, and 13.5% vs 7.3% Black or African 
American subjects in Study QST 13-003 vs Study QST 15-005.  In addition, 
23.3% vs 14% of subjects were currently treated with testosterone products 
in Studies QST 13-003 and QST 15-005, respectively. As efficacy was not 
specifically assessed in QST 15-005, these demographic differences cannot 
be assessed for efficacy differences. 

2.Although two Screening TT concentrations < 300 ng/dL were required for 
study eligibility, some subjects (17-18%) still had a baseline TT 
concentrations ≥300 ng/dL.  This is not unexpected in TRT clinical studies 
and does not jeopardize the study results. 

6.1.3 Subject Disposition and Study Quality 

6.1.3.1 Subject Disposition 

For Study QST 13-003,150 patients received study treatment.  At Week 12, the primary 
timepoint of interest fort efficacy, 25 patients were on the SC QST 50 mg dose, 104 
patients were on the SC QST 75 mg dose, and 21 patients were on the SC QST 100 
mg dose. Individual doses were titrated throughout the study as needed; results are 
reported based on the patient’s dose at Week 12. 
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In total, 137 (91.3%) patients completed through Week 12: 25 (100.0%) patients on the 
50 mg dose, 93 (89.4%) patients on the 75 mg dose, and 19 (90.5%) patients on the 
100 mg dose. In total, 97 (64.7%) patients completed the full study (through the Follow-
up Visit): 13 (52.0%) patients who were on the 50 mg dose at Week 12, 69 (66.3%) 
patients who were on the 75 mg dose at Week 12, and 15 (71.4%) patients who were 
on the 100 mg dose at Week 12. In total, 52 (34.7%) patients prematurely withdrew 
from the study: 12 (48.0%) patients who were on the 50 mg dose at Week 12, 34 
(32.7%) patients who were on the 75 mg dose at Week 12, and 6 (28.6%) patients who 
were on the 100 mg dose at Week 12. The  most common  reasons for early  
withdrawal  were withdrawal  of consent (9 [6.0%] patients) and adverse events (5 
[3.3%] patients). The following table summarizes patient disposition by treatment at 
Week 12. 

Table 6: Patient Disposition by Treatment at 12 weeks for QST-13-003: 

Characteristics 

Dose at Week 12 

Overall
SC QST 50 

mg 
SC QST 75 

mg 
SC QST 100 

mg 
Enrollment All at 75 mg – n - 150 - 150 
Dosed patients [1] – n (%) 25 (100.0) 104 (100.0) 21 (100.0) 150 (100.0) 
Completed Week 12 with 
Week 12 data– n (%) 

25 (100.0) 93 (89.4) 19 (90.5) 137 (91.3) 

Completed the study – n (%) 13 (52.0) 69 (66.3) 15 (71.4) 97 (64.7) 
Early withdrawal – n (%) 12 (48.0) 34 (32.7) 6 (28.6) 52 (34.7) 
Missing completion status – n 0 (0.0) 1 (1.0) 0 (0.0) 1 (0.7) 
Reasons for early withdrawal – n (%)
   Adverse event 2 (8.0) 3 (2.9) 0 (0.0) 5 (3.3)
   Non-compliance 0 (0.0) 2 (1.9) 0 (0.0) 2 (1.3)
   Patient withdrew consent 1 (4.0) 7 (6.7) 1 (4.8) 9 (6.0)
   Lost to follow-up 0 (0.0) 1 (1.0) 0 (0.0) 1 (0.7)
   Sponsor’s request 0 (0.0) 1 (1.0) 1 (4.8) 2 (1.3)
   Met stopping criteria 2 (8.0) 1 (1.0) 0 (0.0) 3 (2.0)
   Other 0 (0.0) 0 (0.0) 1 (4.8) 1 (0.7)

 Multiple 7 (28.0) 19 (18.3) 3 (14.3) 29 (19.3) 
Note: For the Dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to the 
Week 7 titration opportunity. 
[1] Patients who received at least 1 dose of the investigational product. The number of dosed patients was used as 
the denominator in all percentage calculations unless otherwise specified. 
QST = QuickShot™ Testosterone; SC = subcutaneous. 
Source: Post-text Table 14.1.1.1 with reviewer edits. 

Twenty-nine (19.3%) patients cited multiple reasons for withdrawal. The Division made 
an information request (IR) to Sponsor on June 19, 2017 asking for a revised summary 
of the “reasons for withdrawal” from the pivotal Study QST 13-003.  A response to this 
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IR was received on June 29, 2017. The following table summarizes the revised reasons 
for early withdrawal as submitted by the Sponsor in response to the IR. 

Table 7: Revised Patient Disposition with Reasons for Withdrawal by Categories 
for Study QST-13-003. 

Characteristics Overall n (%) 
Enrolled – n 150 
Dosed subjects – n (%) 150 (100.0%) 
Completed Week 12 with Week 12 data– n (%) 137 (91.3%) 
Completed the study – n (%) 97 (64.7%) 
Early withdrawal – n (%) 52 (34.7%) 
Missing completion status - n (%) 1 (0.7%) 
Reasons for early withdrawal (subjects may be counted in >1 reason) 
Clinical adverse event (not related to elevated PSA or HCT) 16 (10.7%) 
Elevated PSA 14 (9.3%) 
Elevated HCT 7 (4.7%) 
Elevated PSA and elevated HCT 2 (1.3%) 
Elevated testosterone (while on lowest dose and Ctrough ≥ 650 ng/dL) 6 (4%) 
Non-compliance 3 (2.0) 
Withdrawal of consent or withdrawal by subject 12 ( 8.0) 
Lost to follow-up 1 ( 0.7) 
Other: All 11 ( 7.3) 
Other: Met stopping criteria 5 ( 3.3) 
PSA- prostate specific antigen, HCT- hematocrit 
Subjects could have been counted in >1 reason for early withdrawal. 
Source: Reviewer table from Sponsor IR response dated June 29, 2017 to NDA 209863. 

Reviewer Comments: Over the 52-week treatment period, 34.7% (52/ 150) of 
subjects withdrew prematurely, which included 9.3% (14/ 150 subjects) of 
subjects for protocol-defined elevated PSA, 4.7% (7/ 150 subjects) for protocol-
defined elevated HCT, and 1.3% (2/ 150 subjects) for both protocol-defined 
elevated PSA and protocol-defined HCT.  In addition, 4% (6/ 150 subjects) also 
withdrew for elevated testosterone (defined as Ctrough > 650 ng/ dL) despite being 
treated with the lowest dose of 50 mg.  At such a time as full labeling discussions 
are appropriate, the Sponsor should be asked to include these findings in 
product labeling, including discontinuation from QST therapy of patients who 
have high Ctrough testosterone concentrations despite being on the lowest 
available QST dose. 
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6.1.3.2 Study Quality 

The Office of Scientific Investigations (OSI) was asked to conduct three (3) clinical site 
inspections for this NDA.   In their final review, OSI stated that the clinical site inspection 
of Dr Mark Gittelman’s site revealed that the 24-hour arterial blood pressure 
measurements (ABPMs) collected at baseline and at Weeks 6 and 12 for seven of 15 
subjects had one or more sets of readings categorized as “Not Good Quality” since the 
assessments were incomplete in those subjects.  To address this issue, the Division 
asked the Sponsor to conduct an reanalysis of the ABPM data only in those subjects 
with at least 18 measurable readings per 24-hour ABPM period.  OSI then stated that 
otherwise, based on the OSI inspections of three clinical sites (Drs. Kaminetsky, Mook 
and Gittelman), the studies appeared to have been conducted adequately, and the data 
generated by these three clinical sites and the rest of the data submitted by the Sponsor 
appear acceptable in support of the NDA. 

Of note, the Sponsor themselves reported that Study Site 010 (WG Clinical Research, 
2055 West Hospital Drive, Suite 145, Tucson, AZ 85704) ceased participation after the 

site had enrolled 5 patients, 2 of whom (Patients ) were ongoing at 
the time of the site’s termination from the study. The Sponsor reported the chronology of 
events at Site 010 as follows: 

The Investigator, Dr. Nicole Gullick, MD, informed the Sponsor on 10 June 2015 
that she had left employment at WG Clinical Research and had not been on 
site, nor had access to the site, since June 8, 2015. 

There was no Sub-investigator working at the site, and no new primary 
Investigator was identified in the succeeding weeks. Site 010 was 
subsequently terminated from the study on July 2, 2015. 

The site’s Close-Out Visits occurred on July 9, 15 and 16, 2015.  Study 
treatment material was removed from the site on July 15, 2015. 

On July 22, 2015, the Sponsor was informed that Site 010 would no longer 
perform any activities for the Antares clinical studies. 

Following communication from the site that they were no longer willing to 
maintain study records, the site’s study records were transferred to the 
Sponsor on July 30, 2015. 

The Sponsor carefully considered the compliance-related situation at Site 010, that 
included: unanswered queries during data cleaning activities, missed clock-times 
around performance of study activities and assessments, missed study procedures, 
missed entries in the study drug eCRF, failure to reconfirm the Investigator’s 
assessments of relatedness of adverse events, and protocol deviations that went 
unreported in the protocol deviation eCRF (including performing study procedures 
outside of the protocol-specified time window, lack of witness of informed consent by 

(b) (6) (b) (6)site staff, and  final visits for Patient and Patient  that were 

44
 

Reference ID: 4168158 



 

    

   

  

  

   
 

   
      

 

   

 

  
   

 

  

Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE)) 

documented in source documents but not entered into the eCRF). The Sponsor also 
reviewed source documents from the visits and did not identify any additional safety 
events that should have been transcribed to the eCRF.  Overall, the Sponsor stated that 
they did not expect that the incomplete data from Study 010 would meaningfully impact 
the results of the primary efficacy endpoints or safety summaries. 

Reviewer Comment: The premature closing of Site 010 does not appear to have 
had any impact on interpretation of safety data. In regard to efficacy, the 
Biometrics review team advised that only one patient out of the five enrolled at 
Site 010 had incomplete efficacy data. The Biometrics review team stated that 
incomplete efficacy data in this one patient did not affect final conclusions from 
the overall efficacy data. 

6.1.4 Analysis of Primary Endpoint 

The primary efficacy endpoint in the pivotal Phase 3 Study QST-13-003 was the 
percentage of patients with TT Cavg168h within the protocol- defined eugonadal range 
(300 to 1100 ng/dL). 

The protocol stated that the primary efficacy endpoint would be met if ≥ 75% of all 
patients had TT Cavg168h within the defined range at Week 12 of therapy, with a lower 
bound of the 95% CI ≥ 65%. 

Overall, 139 (92.7%) patients had TT Cavg168h values within the defined range at Week 
12: this includes 25 (100.0%) patients on the 50 mg dose, 94 (90.4%) patients on the 75 
mg dose, and 20 (95.2%) patients on the 100 mg dose. 

The following table presents the number and percentage of patients with Week 12 TT 
Cavg168h within the defined range (300 to 1100 ng/dL) for the safety population in study 
QST 13-003. 

Table 8: Number (%) of Patients with Week 12 TT Cave168h 300 to 1100 ng/dL (Study 
QST-13-003) 

Week 12 Cavg168h
Category Statistic 

Dose at Week 12 

Overall 
(N=150) SC QST 50 mg 

(N=25) 
SC QST 75 mg 

(N=104)* 
SC QST 100 
mg (N=21) 

300 to 1100 ng/dL 
n (%) 25 (100.0) 94 (90.4) 20 (95.2) 139 (92.7) 

95% Exact Binomial CI (86.3, 100.0) (83.0, 95.3) (76.2, 99.9) (87.3, 96.3) 
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Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. 
Percentage was calculated using the number of patients in the column heading as the denominator. If the patient did 
not have calculable Week 12 Cav9168h, the last recorded post-dose TI was used in the analysis. If the patient did not 
have a post-dose TI determination, the patient was included in the analysis as not having achieved TI Cav916ah within 
300 to 11 00 ng/dL. 
• For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 

ltitration. 

~bbreviations: Cavg16ah = average concentration over the 7-day dosing interval (0-168 hours); Cl = confidence interval; 

QST = QuickShot™ Testosterone; SC = subcutaneous; TI = total testosterone. 

Source: 5.3.5.1 Study Report QST-13-003, p. 80 with reviewer edits. 

Reviewer Comment: In the analysis shown in Table 8, the Sponsor included 
subjects with missing calculable Week 12 C avg168h by using the last recorded post
dose TT to derive the result for the primary efficacy endpoint. The next table in 
this review (Table 9) provides an analysis of the primary efficacy endpoint using 
only subjects with calculable data for Week 12 Cavg16sh· This analysis again 
shows that the primary efficacy endpoint and study objective was met, whereby 
Study QST-13-003 met the prospectively planned primary efficacy endpoint 
overall with 1351150 subjects (90.0%) responding with the 95% Cl (84.0, 94.3) 
showing a lower bound well above the 65% lower limit for trial success. At an 
appropriate time in drug development, the information in Table 9 should be 
renected in the labeling as the results for the primary efficacy endpoint. 

Table 9: Number (%) of Patients with Week 12 TT C ave168h Values 300 to 1100 ngldL 
- Primary Efficacy Endpoint for Study QST 13-003 

Dose at Week 12 

Week 12 C avg16Sh SC QST 50mg SC QST 75 mg SCQST Overall 
Category Statistic (N=25) (N=104) [1] 1OOmg (N=21) (N=150) 

300 to 1100 na/dl 
n (%) 25 (100.Q) 91 (87.5) 19 (90.5) 135 (90 .Q) 

95% Exact Binomial Cl (86.3 100.Q) <79.6 93.2) (69.6 98.8) (84.0 94.3) 
Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. 
Percentage was calculated using the number of patients in the column heading as the denominator. If the patient did 
not have calculable Week 12 Cav9168h, the patient was included in the analysis as not having achieved TI Cav91 68h 
rv<ithin 300 to 1100 ng/dL. 
1. For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 
ltitration. Cav916ah = average concentration over the 7-day dosing interval (0-168 hours); Cl = confidence interval; QST 
= QuickShot™ Testosterone; SC = subcutaneous; TI = total testosterone. 
Source: Post-text Table 14.2.1.1.2 with reviewer edits. 

6.1.5 Analysis of Secondary Endpoints 

The protocol stated that the secondary efficacy endpoints would be met at Week 12 of 
treatment if : 
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1) ;::: 85% of patients had TT Cmax <1500 ng/dl 
2) <5% of patients had TT Cmax 1800 to 2500 ng/dl (inclusive) 
3) No patients had TT Cmax >2500 ng/dl. 

Overall , 137 (91.3%) patients had TT Cmax <1500 ng/dl at Week 12: 25 (100.0%) 
patients on the 50 mg dose, 93 (89.4%) patients on the 75 mg dose, and 19 (90.5%) 
patients on the 100 mg dose. There were no patients with TT Cmax >1500 ng/dl , 1800 to 
2500 ng/dl , or >2500 ng/dl at Week 12. 

In total , 13 (8.7%) patients had missing TT Cmax values at Week 12: 11 (10.6%) patients 
on the 75 mg dose and 2 (9.5%) patients on the 100 mg dose. Excluding those patients 
with missing Week 12 Cmax values, all patients had TT Cmax <1500 ng/dl at Week 12. 

The following table illustrates the secondary endpoints at week 12 of treatment in this 
study. 

Table 10: Secondary Endpoints at Week 12 of Treatment in Study QST-13-003. 

Week 12 Cmax 
Category 

Dose at Week 12 
Overall (N=150) 

n (%) 
SC QST 50 mg 

(N=25) 
n (%) 

SC QST 75 mg 
(N=104)* 

n (%) 

SC QST 100 
mg (N=21) 

n (%) 

<1500 ng/dl 25 (100.0) 93 (89.4) 19 (90.5) 137 (91.3) 
1800 to 2500 ng/dl 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
>2500 ng/dl 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Missing Week 12 0 (0.0) 11 (10.6) 2 (9.5) 13(8.7) 
Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. 
Percentage was calculated using thenumber of patients in the column headingas the denominator. 
• For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 
~itration . Abbreviations: Cmax= maximum (peak) blood concentration; QST = QuickShotm Testosterone;SC = 
subcutaneous;TT = total testosterone. 
Source: 5.3.5.1 Study Report QST-13-003, p. 81 with Reviewer Edits. 

Reviewer Comment: The study met all three prospectively planned secondary 
efficacy endpoints at doses of 50 mg, 75 mg, and 100 mg separately and overall at 
week 12 of treatment. 

There were a number of other secondary efficacy endpoint, including the maximum and 
minimum TT concentrations on Days 1, 2, 3, 4, and 8 following dose administration at 
Week 12. The following text and table provided data and analysis for th is secondary 
endpoint. 
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The following table illustrates the mean minimum and maximum Week 12 TT 
concentrations by day for the PK Population, in addition to the individual minimum and 
maximum values recorded for each visit day/parameter. 

Table 11: Summary of Minimum and Maximum Week 12 TT Concentrations 
(ng/dL) by Study Day (Study QST-13-003). 

Scheduled Week 12 
Visit/Parameter Statistic 

Dose at Week 12 

Overall 
(N=142) 

SC QST 50 
mg (N=25) 

SC QST 75 
mg (N=96)* 

SC QST 100 
mg (N=21) 

Day 1 Pre-Dose
 N 25 95 19 139
   Mean (SD) 540.7 (157.0) 451.5 (115.4) 450.1 (185.8) 460.9 
   Minimum 278 186 163 163

 Maximum 894 826 784 894 
Day 1/Minimum TT

 N 25 93 19 137
   Mean (SD) 595.7 (192.7) 547.2 (139.8) 533.4 (195.0) 554.1 
   Minimum 338 265 166 166

 Maximum 966 841 960 966 
Day 1/Maximum TT

 N 25 93 19 137
   Mean (SD) 784.8 (272.9) 722.2 (185.4) 778.2 (286.2) 741.4 
   Minimum 392 389 172 172

 Maximum 1390 1200 1260 1390 
Day 2/Minimum TT

 N 25 92 19 136
   Mean (SD) 621.2 (212.5) 549.1 (133.6) 593.6 (182.4) 568.6 
   Minimum 265 253 394 253

 Maximum 1130 893 1160 1160 
Day 2/Maximum TT

 N 25 92 19 136
   Mean (SD) 753.3 (253.0) 657.5 (177.9) 721.5 (210.9) 684.1 
   Minimum 450 321 500 321

 Maximum 1410 1240 1240 1410 
Day 3/TT Concentration

 N 25 91 19 135
   Mean (SD) 640.4 (218.7) 546.7 (134.7) 598.4 (196.8) 571.3 
   Minimum 397 236 358 236

 Maximum 1160 833 1150 1160 
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Day 4ITT Concentration 
N 25 90 19 134 

Mean (SD) 614.0 (209.2) 538.3 (128.9) 569.3 (161.4) 556.8 
Minimum 400 244 394 244 
Maximum 1170 821 995 1170 

Dav SITT Concentration 
N 25 94 20 139 

Mean (SD) 486.9 (141 .2) 477.1 (113.9) 507.0 (116.0) 483.2 
Minimum 303 250 325 250 
Maximum 788 802 690 802 

Note: The PK Population consisted of all patients in the Safety Population who had at least 1 blood sample drawn 
post-dose for the PK analysis. Week 12 post-dose sample collections were scheduled as follows: Day 1: 6, 9, and 12 
hours; Day 2: 24 and 36 hours; Day 3: 48 hours; Day 4: 72 hours; Day 8: 168 hours. 
• For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 
~itration . Abbreviations: PK = pharmacokinetic; QST = QuickShot™ Testosterone; SC = subcutaneous; SD = standard 
deviation; TT = total testosterone. 
Source: 5.3.5.1 Study Report QST-13-003, pgs. 83-84 with reviewer edits. 

Overall , the mean pre-dose TT concentration on Day 1 of Week 12 was 460. 9 ng/dl. 
Mean minimum and maximum TT concentrations were 554.1 ng/dl and 7 41.4 ng/dl, 
respectively, on Day 1, and 568.6 ng/dl and 684.1 ng/dl , respectively, on Day 2. 
Individual TT concentrations overall ranged from 166 ng/dl to 1390 ng/dl on Day 1, 
and 253 ng/dl to 1410 ng/dl on Day 2. Overall , mean TT concentrations on Days 3, 4, 
and 8 were 571 .3 ng/dl, 556.8 ng/dl, and 483.2 ng/dl , respectively. Individual TT 
concentrations overall on Days 3, 4, and 8 ranged from 236 ng/dl to 1160 ng/dl, 244 
ng/dl to 1170 ng/dl, and 250 ng/dl to 802 ng/dl, respect ively. The highest individual 
measure recorded overall was 1410 ng/dl, recorded on Day 2 of Week 12. 

Mean pre-dose TT concentrations on Day 1 of Week 12 were 540.7 ng/dl , 451 .5 ng/dl, 
and 450.1 ng/dl for patients on QST 50 mg, 75 mg, and 100 mg, respectively. Mean 
minimum and maximum TT concentrations for patients on OST 50 mg were 595.7 ng/dl 
and 784.8 ng/dl, respectively, on Day 1, and 621 .2 ng/dl and 753.3 ng/dl, 
respectively, on Day 2. Individual TT concentrations for patients on QST 50 mg ranged 
from 338 ng/dl to 1390 ng/dl on Day 1, and from 265 ng/dl to 1410 ng/dl on Day 2. 
Mean TT concentrations on Days 3, 4, and 8 for patients on QST 50 mg were 640.4 
ng/dl, 614.0 ng/dl, and 486.9 ng/dl , respectively. 

Individual TT concentrations for patients on OST 50 mg ranged from 397 ng/dl to 1160 
ng/dl , 400 ng/dl to 1170 ng/dl, and 303 ng/dl to 788 ng/dl, on Days 3, 4, and 8, 
respectively. 

Mean minimum and maximum TT concentrations for patients on OST 75 mg were 547.2 
ng/dl and 722.2 ng/dl, respectively, on Day 1, and 549.1 ng/dl and 657.5 ng/dl, 
respectively, on Day 2. Individual TT concentrations for patients on QST 75 mg ranged 
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from 265 ng/dl to 1200 ng/dl on Day 1, and from 253 ng/dl to 1240 ng/dl on Day 2. 
Mean TT concentrations on Days 3, 4, and 8 for patients on QST 75 mg were 546.7 
ng/dl , 538.3 ng/dl, and 477.1 ng/dl , respectively. Individual TT concentrations for 
patients on OST 75 mg ranged from 236 ng/dl to 833 ng/dl, 244 ng/dl to 821 ng/dl, 
and 250 ng/dl to 802 ng/dl, on Days 3, 4, and 8, respectively. 

Mean minimum and maximum TT concentrations for patients on OST 100 mg were 
533.4 ng/dl and 778.2 ng/dl , respectively, on Day 1, and 593.6 ng/dl and 721.5 ng/dl, 
respectively, on Day 2. Individual TT concentrations for patients on OST 100 mg ranged 
from 166 ng/dl to 1260 ng/dl on Day 1, and from 394 ng/dl to 1240 ng/dl on Day 2. 
Mean TT concentrations on Days 3, 4, and 8 for patients on QST 100 mg were 598.4 
ng/dl , 569.3 ng/dl, and 507.0 ng/dl , respectively. Individual TT concentrations for 
patients on QST 100 mg ranged from 358 ng/dl to 1150 ng/dl , 394 ng/dl to 995 ng/dl, 
and 325 ng/dl to 690 ng/dl, on Days 3, 4, and 8, respectively. 

Reviewer Comments: Minimum and maximum TT concentrations at week 12 on 
days 1, 2, 3, 4, and 8 are within appropriate and expected ranges for TRT. 

Another secondary endpoint was the number and percentage of patients with TT 
concentrations <:: 1500 ng/dl and the number of patients with TT concentrations <300 
ng/dl on Days 1, 2, 3, 4, and 8 following dose administration at Week 12. 

No patients had TT concentrations <:: 1500 ng/dl, 1800 to 2500 ng/dl, or >2500 ng/dl at 
any of the scheduled Week 12 time points. At any scheduled Week 12 time point, TT 
concentrations <300 ng/dl were observed in less than 3% of patients overall ; only 3 
(2.2%) patients had TT concentrations <300 ng/dl at the beginning and the end of the 
PK profile. The following table summarizes the number(%) of patients with <300, 
<::1500, 1800-2500, or >2500 ng/dl by timepoint in the PK population in study QST-13
003. 

Table 12: Number(%) ofPatients with TT Concentrations <300, ~ 1500, 1800-2500, 
or >2500 ngl dL by Time Point- Pharmacokinetic Population (Study QST-13-003) 

Scheduled Week 12 
Time Point Category 

D
SCQST 
50 mg 

ose at Week 1
SCQST 
75mg 

2 
SCQST 
100 mg 

Overall n/N'(%) 

Dav 1 6 hours oost-dose 
<300 nq/dl 0125 (0.0) 1/92 (1.1) 2/19 (10.5) 3/136 (2.2) 
<::1500 ng/dl 0125 (0.0) 0192 (0.0) 0/19 (0.0) 0/136 (0.0) 
1800 to 2500 nq/dl 0125 (0.0) 0192 (0.0) 0/19 (0.0) 0/136 (0.0) 
>2500 na/dL 0125 (0.0) 0192 (0.0) 0/19 (0.0) 0/136 (0.0) 

Dav 1 9 hours oost-dose 
<300 na/dl 0125 (0.0) 0/93 (0.0) 2/19 (10.5) 2/137 (1.5) 
<::1500 ng/dl 0125 (0.0) 0/93 (0.0) 0/19 (0.0) 0/137 (0.0) 
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1800 to 2500 na/d l 0/25 <0.Q) 0/93 <0.Q) 0/ 19 <0.Q) 0/ 137 <0.Q) 
>2500 na/dL 0/25 (0.0) 0/93 (0 .0) 0/ 19 (0 .0) 0/ 137 (0.0) 

Dav 1 12 hours cost-dose 
<300 na/dl 0/25 (0.0) 1/93 (1.1) 1/ 18 (5 .6) 2/136 (1.5) 
<::1500 nQ/dL 0/25 (0.0) 0/93 (0 .0) 0/ 18 (0 .0) 0/ 136 (0.0) 
1800 to 2500 na/d l 0/25 (0.0) 0/93 (0 .0) 0/ 18 (0 .0) 0/ 136 (0.0) 
>2500 nQ/dL 0/25 (0.0) 0/93 (0 .0) 0/ 18 (0 .0) 0/ 136 (0.0) 

Dav 2 24 hours cost-dose 
<300 na/dl 0/25 <0.Q) 1/92 (1.1) 0/ 19 <0.Q) 1/ 136 <0.7) 
<::1500 ng/dl 0/25 (0.0) 0192 (0 .0) 0/ 19 (0 .0) 0/ 136 (0.0) 
1800 to 2500 nQ/dL 0/25 (0.0) 0192 (0 .0) 0/ 19 (0 .0) 0/ 136 (0.0) 
>2500 na/dL 0/25 (0.0) 0192 (0 .0) 0/ 19 (0 .0) 0/ 136 (0.0) 

Dav 2 36 hours cost-dose 
<300 na/dl 1/25 (4.0) 1/88 (1.1) 0/ 19 (0 .0) 2/132 (1.5) 
<::1500 nQ/dL 0/25 (0.0) 0188 (0 .0) 0/ 19 (0 .0) 0/ 132 (0.0) 
1800 to 2500 na/d l 0/25 (0.0) 0188 (0 .0) 0/ 19 (0 .0) 0/ 132 (0.0) 
>2500 nQ/dL 0/25 (0.0) 0188 (0 .0) 0/ 19 (0 .0) 0/ 132 (0.0) 

Dav 3 48 hours cost-dose 
<300 nQ/dL 0/25 (0.0) 3/91 (3 .3) 0/ 19 (0 .0) 3/ 135 (2.2) 
<::1500 ng/dl 0/25 (0.0) 0/91 (0 .0) 0/ 19 (0 .0) 0/ 135 (0.0) 
1800 to 2500 nQ/dL 0/25 (0.0) 0/91 (0 .0) 0/ 19 (0 .0) 0/ 135 (0.0) 
>2500 na/dl 0/25 <0.Q) 0/91 <0.Q) 0/ 19 <0.Q) 0/ 135 <0.Q) 

Dav 4 72 hours post-dose 
<300 na/dl 0/25 (0.0) 3/90 (3 .3) 0/ 19 (0 .0) 3/ 134 (2.2) 
<::1500 ng/dl 0/25 (0.0) 0190 (0 .0) 0/ 19 (0 .0) 0/ 134 (0.0) 
1800 to 2500 na/d l 0/25 (0.0) 0190 (0 .0) 0/ 19 (0 .0) 0/ 134 (0.0) 
>2500 na/dL 0/25 (0.0) 0190 (0 .0) 0/ 19 (0 .0) 0/ 134 (0.0) 

Dav 8 168 hours post-dose 
<300 na/dl 0/25 <0.Q) 3/94 <3.2) 0120 <0.Q) 3/ 139 <2.2) 
<::1500 na/dl 0/25 <0.Q) 0/94 <0.Q) 0120 <0.Q) 0/ 139 <0.Q) 
1800 to 2500 na/d l 0/25 <0.Q) 0/94 <0.Q) 0120 <0.Q) 0/ 139 <0.Q) 
>2500 na/dl 0/25 <0.Q) 0/94 <0.Q) 0120 <0.Q) 0/ 139 <0.Q) 

Note: The PK Population consisted of all patients in the Safety Population who had at least 1 blood sample drawn 
post-dose for the PK analysis. % = 10o•n/N', where N' = number of patients w ith a TT collection at the specified time 
point. Abbreviations: PK = pharmacokinetic; QST = QuickShot™ Testosterone; SC = subcutaneous; TT = total 
estosterone. 
Source: 5.3.5.1 Study Report QST-13-003, p. 85-86 with reviewer edits. 

Reviewer Comment: No patient had TT concentrations ;:: 1500 ngl dL after the 
Week 12 dose at any timepoint between Day 1 to Day 8. 31136 (2.2%) of the 
patients had TT concentrations < 300 ngl dL at Hour 6 on Day 1 and 31139 (2.2%) 
ofpatients had TT concentrations < 300 ngl DL at Day 8 which indicates that only 
a very small percentage ofpatients did not achieve adequate TT concentrations 
but the great majority, 97% did achieve adequate TT concentrations between 300 
to 1500 ngl dL after the week 12 dose. 
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Another secondary endpoint was the number and percentage of patients with TT Cmin 
<300 ng/dL at Week 12 

Overall, 9 (6.0%) patients had TT Cmin <300 ng/dL at Week 12: 1 (4.0%) patient on the 
50 mg dose, 6 (5.8%) patients on the 75 mg dose, and 2 (9.5%) patients on the 100 mg 
dose. 

Reviewer Comment: Overall, 6% of patients who had TT concentrations < 300 ng/ 
dL at Week 12, including some patients on the highest dose (100 mg). While this 
is not unexpected with TRT of all types, this information should be reflected in 
ultimate labeling at an appropriate time in drug development so that practitioners 
know to try an alternative TRT for patients who fail to achieve adequate TRT on 
QST 100 mg. 

Another secondary endpoint was patient use rating as determined by the Assessment of 
Essential Tasks Questionnaire that was administered periodically throughout the study. 

Overall, patients completed the majority of essential tasks at nearly 100% of the study 
visits. Patients reviewed device instructions at 77.1% of the study visits, and performed 
all other essential tasks ≥ 99.0% of the time. For additional information on “usability” 
assessments such as these, the reader is referred to the final consultation report from 
the Division of Medication Errors Prevention and Analysis (DMEPA). 

Reviewer Comment: The essential task questionnaire results indicate that 
patients were able to follow instructions to use the autoinjector correctly on the 
appropriate site (abdomen) in > 99% of visits. These Phase 3 study results, 
collected over the course of a year, support that patients can accomplish correct 
use of the autoinjector during at-home use. In addition, the primary efficacy 
endpoint, where 90% of patients achieved adequate TT concentrations, also 
supports the contention that patients are able to accomplish correct use of the 
autoinjector product as TRT for the treatment of male hypogonadism. 

6.1.6 Other Exploratory Endpoints 

The following section provides a brief summary of other exploratory endpoints that were 
assessed in the Phase 3 pivotal study, CLAR 13-0003. 

Change from Baseline in “Biomarkers” at the End of Weeks 12, 26, and 52 

Changes in most biomarkers were within the normal range for age and appeared to be 
consistent with the known pharmacology of testosterone. 

Insulin Resistance Scores are clearly an exploratory endpoint for this indication.  The 
results for this endpoint suggest that insulin resistance decreased from Baseline to 
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Weeks 12, 26, and 52 by 1.4, 4.2, and 4.5, respectively, for the Safety Population. 
Quantose M Scores are also exploratory, and these scores increased from Baseline to 
Weeks 12, 26, and 52 by 0.1, 0.4, and 0.4, respectively, for the Safety Population. 
Adiponectin concentrations, another exploratory endpoint, decreased from Baseline to 
Weeks 12, 26, and 52 by 1.8 μg/mL, 1.5 μg/mL, and 0.6 μg/mL, respectively. Leptin 
concentrations, also an exploratory endpoint, decreased from Baseline to Weeks 12, 
26, and 52 by 4.6 ng/mL, 5.2 ng/mL, and 3.9 ng/mL, respectively. Finally, insulin-like 
growth factor-1 concentrations, another exploratory endpoint, increased from Baseline 
to Weeks 12, 26, and 52 by 29.3 ng/mL, 22.1 ng/mL, and 6.1 ng/mL, respectively. 

Reviewer Comment: The “biomarker” changes appear consistent with reported  
effects of testosterone replacement therapy. 

Change from Baseline in FSH, LH, and SHBG at the End of Weeks 12, 26, and 
52 

Serum concentrations of FSH, LH and SHBG decreased from Baseline to Weeks 12, 
26, and 52. FSH decreased by 9.7 IU/L, 8.2 IU/L, and 7.6 IU/L from Baseline to Weeks 
12, 26, and 52, respectively. LH decreased by 7.1 IU/L, 6.0 IU/L, and 5.5 IU/L from 
Baseline to Weeks 12, 26, and 52, respectively. Concentrations of SHBG decreased by 
2.9 nmol/L, 2.6 nmol/L, and 1.9 nmol/L from Baseline to Weeks 12, 26, and 52, 
respectively. 

Reviewer Comment: The changes from baseline for serum concentrations of FSH, 
LH, and SHBG at week 12, 26, and 52 are consistent with the effects of 
testosterone replacement therapy in this patient population. 

Patient Satisfaction with QuickShot™ Testosterone as Determined by the 
Self- Injection Assessment Questionnaire (SIAQ) at Week 12 

The SIAQ is an exploratory endpoint intended to assess patient satisfaction with 
treatment. For all SIAQ domains, the Sponsor contended that a minimal clinically 
important change (MCIC) of 0.5 SDs would indicate satisfaction. 

Patient satisfaction increased from Baseline to Week 12 for the domains of feelings 
about injections, self-confidence, and satisfaction with self-injections. The following 
table summarizes the SIAQ for these three domains. 

Table 13: Summary of SIAQ Domains on Feelings, Self-Confidence, and 

Satisfaction in Study QST-13-003. 


Domain Visit Statistic Overall (N=150) 

Feelings about injections 
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Week 1 pre-dose (Baseline) n 144 
Mean (SD) 8.6 (1.58) 

Week 12 post-dose n 117 
Mean (SD) 9.1 (1.41 ) 

Chanqe from Baseline to Week 12 post-dose n 115 
Mean (SD) 0.6 (1.42) 

Self-confidence 
Week 1 pre-dose (Baseline) n 144 

Mean (SD) 7.6 (2.76) 
Week 12 post-dose n 117 

Mean (SD) 8.8 (2.09) 
Change from Baseline to Week 12 post-dose n 115 

Mean (SD) 1.1 (2.71 ) 
Satisfaction with self-iniection 

Week 1 pre-dose (Baseline) n 144 
Mean (SD) 6.4 (2.59) 

Week 12 post-dose n 117 
Mean (SD) 9.0 (1.07) 

Change from Baseline to Week 12 post-dose n 115 
Mean (SD) 2.7 (2.89) 

Note: Domains were scored from 0 (worst experience) to 10 (best experience). Baseline was defined as the Week 1 
pre-dose value. Abbreviations: SD = standard deviation. 
Source: 5.3.5.1 Study Report QST-13-003, p. 111 with reviewer edits. 

Reviewer Comment: Scores for the domains of feelings about injections, self
confidence, and satisfaction appeared to improve with use ofself-injections and 
the changes from baseline for those domains were larger than the Sponsor's 
proposed MCIC of0.5 for satisfaction, with mean changes from baseline to Week 
of0.6 (1.42 SD), 1.1 (2.71SD), and 2.7 (2.89 SD) respectively. 

For the domains of self-image, injection site reactions (ISRs), and ease of use for the 
Safety Population, patient satisfaction increased for the domain of ease of use and 
decl ined slightly for the domains of self-image and ISRs from Baseline to Week 12. The 
following table summarizes the changes at week 12 from basel ine in these three 
domains. 

Table 14: Summary ofSIAQ Domains of Self-Image, Injection Site Reactions, and 
Ease of Use in Study QST-13-003 

Domain Visit 1statistic 1overall (N=150) 

Self-imaae 
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Week 1 (Baseline) n 140 
Mean (SD) 9.5 (1.28) 

Week 12 n 117 
Mean (SD) 9.3 (1.55) 

Change from Baseline to Week 12 n 115 
Mean (SD) -0.2 (1.34) 

lniection site reactions 
Week 1 (Basel ine) n 140 

Mean (SD) 9.8 (0.28) 
Week 12 n 115 

Mean (SD) 9.7 (0.42) 
Change from Baseline to Week 12 n 113 

Mean (SD) -0.1 (0.39) 
Ease of use 

Week 1 (Basel ine) n 140 
Mean (SD) 8.7 (1.08) 

Week 12 n 117 
Mean (SD) 9.0 (0.96) 

Change from Baseline to Week 12 post-dose n 115 
Mean (SD) 0.3 (1.14) 

Note: Domains were scored from 0 (worst experience) to 10 (best experience). Baseline was defined as the Week 1 
~alue . Abbreviations: SD = standard deviation. 
Source: 5.3.5.1 Study Report QST-13-003, p. 112 with reviewer edits. 

Reviewer Comment: The scores for the domains of self-image and injection site 
reactions showed modest worsening from baseline to Week 12, with mean 
decreases of-0.2 (1.34SD) and-0.1 (0.39SD) respectively. The change-from
baseline scores for the ease of use domain did not exceed the Sponsor's 
contention of the MCIC of 0.5 although they did suggest some degree of 
improvement at Week 12 when compared to baseline, with a mean change of0.3 
(1.14SD). 

)- Change From Baseline in Psychosexual Daily Questionnaire at Weeks 12 
and 26 

The Psychosexual Daily Questionnaire (PDQ) is another exploratory endpoint. Overall 
improvement was observed across all PDQ domains. The following section 
summarizes the data and the analyses performed related to the PDQ> 

PDQ responses for Domain 1: Sexual desire increased from Baseline to Weeks 12 and 
26; Sexual desire at Week 12 was not correlated with TT Cavg168h (correlation coefficient: 
0.011 ). Similarly, Sexual desire at Weeks 12 and 26 was not correlated with TT C1rough 
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(correlation coefficients: - 0.081 and 0.082, respectively).  Sexual desire increased from 
Baseline to Weeks 1, 6, 12, and 26 by 0.3, 1.2, 1.1, and 1.1, respectively. 

PDQ responses for Domain 1: Enjoyment without a partner and Enjoyment with a 
partner, increased from Baseline to Weeks 12 and 26; Enjoyment with and without a 
partner at Week 12 was not correlated with TT Cavg168h (correlation coefficients: -0.001 
and - 0.068, respectively). Enjoyment with a partner at Weeks 12 and 26 was not 
correlated with TT Ctrough (correlation coefficients: 0.034 and 0.131, respectively); 
Enjoyment without a partner at Weeks 12 and 26 was not correlated with TT Ctrough 
(correlation coefficients: -0.061 and 0.205, respectively).  Enjoyment with a partner 
increased from Baseline to Weeks 1, 6, 12, and 26 by 0.2, 0.6, 0.5, and 0.6, 
respectively. Enjoyment without a partner also increased from Baseline to Weeks 1, 6, 
12, and 26 by 0.5, 0.6, 0.6, and 0.8, respectively. 

PDQ responses for Domain 1: “Performance” (percent full erection and erection 
maintained for a satisfactory duration), increased from Baseline to Weeks 12 and 26; 
neither performance measure at Week 12 was highly correlated with TT Cavg168h 
(correlation coefficients: 0.170 and 0.172, respectively). Percent full erection at Weeks 
12 and 26 was somewhat correlated with TT Ctrough (correlation coefficients: 0.473 and 
0.612, respectively). Erection maintained for a satisfactory duration was also somewhat 
correlated with TT Ctrough at Week 26 (correlation coefficient: 0.556), but was not as 
correlated with TT Ctrough at Week 12 (correlation coefficient: 0.340).  Percent full 
erection decreased by -7.1 from Baseline to Week 1 and then increased from Baseline 
to Weeks 6, 12, and 26 by 2.1, 5.4, and 6.0, respectively. Erection maintained for a 
satisfactory duration increased from Baseline to Weeks 1, 6, 12, and 26 by 1.2, 0.3, 0.5, 
and 0.2, respectively. 

PDQ responses for Domain 2: Composite sexual activity score increased from Baseline 
to Weeks 12 and 26. Composite sexual activity score at Week 12 was not correlated 
with TT Cavg168h (correlation coefficient: -0.008), nor TT Ctrough (correlation coefficient: 
0.024); however, the composite sexual activity score at Week 26 was more correlated 
with TT Ctrough (correlation coefficient: 0.219) than it was at Week 12.  Composite sexual 
activity score increased from Baseline to Weeks 1, 6, 12, and 26 by 0.6, 1.5, 1.4, and 
1.3, respectively. 

PDQ responses for Domain 3: Mood (positive mood and negative mood) increased from 
Baseline to Weeks 12 and 26; positive mood at Week 12 was not correlated with TT 
Cavg168h (correlation coefficient: 0.109). Positive mood at Weeks 12 and 26 was not 
correlated with TT Ctrough (correlation coefficients: -0.102 and -0.111, respectively). 
Negative mood decreased from Baseline to Weeks 12 and 26; negative mood at Week 
12 was not correlated with TT Cavg168h (correlation coefficient: -0.009). Negative mood at 
Weeks 12 and 26 was not correlated with TT Ctrough (correlation coefficients: 0.114 and 
0.154, respectively).  Positive mood increased from Baseline to Weeks 1, 6, 12, and 26 
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by 0.5, 0.5, 0.7, and 0.6, respectively. Negative mood decreased from Baseline to 
Weeks 1, 6, 12, and 26 by -0.5, -0.5, -0.5, and -0.4, respectively. 

Reviewer Comment: All results from the PDQ are considered to be exploratory. 
While some of the results might suggest a beneficial effect of TRT on some 
psychosexual functions, it is notable that a number of results were not correlated 
with testosterone concentrations, this study was open-label and uncontrolled, 
and the PDQ is not known to be a reliable and validated instrument, making it 
impossible to draw conclusions from this data.  

6.1.7 Subpopulations 

The dose groups at Week 12 (50mg, 75 mg and 200 mg) were similar for all 
demographic characteristics with the exception of slight differences observed for age 
and BMI. An inverse trend was observed such that dose decreased as mean age 
increased. The mean age of patients in the 50 mg dose group was higher than patients 
in the 75 mg and 100 mg dose groups (60.2 years compared to 52.6 and 49.1 years, 
respectively).  Conversely, dose decreased as mean BMI decreased.  The BMI of 
patients in the 50 mg dose group was lower than patients in the 75 mg and 100 mg 
dose groups (27.19 kg/m2 compared to 31.78 and 33.01 kg/m2, respectively). These 
data may suggest that older patients may require less TRT and patients with higher 
BMI, more TRT.  However, any potential effects of age and/or BMI are mitigated by the 
flexible dosing schedule that allows for dose adjustments to compensate for individual 
differences in patient weight or drug metabolism, as demonstrated by the consistency of 
TT Cavg168h values across the dose groups. The following table compares age and body 
mass index across the dose groups in Study QST-13-003. 

Table 15: Comparison of Age and BMI Across Dose Groups at Week 12 in Study 
QST-13-003. 

Characteristic 
SC QST 
50 mg 

(N = 25) 

SC QST 
75 mg 

(N = 104) 

SC QST 
100 mg 
(N = 21) 

Overall 

(N = 150) 
Age, years

 Mean (SD) 60.2 (10.44) 52.6 (12.07) 49.1 (10.84) 53.4 (12.04)
 Median 63.0 53.0 49.0 54.0
 Min – Max 30-78 25-76 26-75 25-78 

Baseline Body Mass Index, kg/m2
 Mean (SD) 27.19 (5.197) 31.78 (4.102) 33.01 (4.164) 31.19 (4.659)
 Median 27.40 31.60 32.40 31.05
 Min – Max 19.4-39.7 22.2-39.9 23.8-39.0 19.4-39.9 

Reviewer Comment: Subpopulation analysis does not show major trends except 
mean age was inversely correlated to dose, and BMI which was positively 
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correlated to dose.  The small patient population in each group precludes 
definitive conclusions from this data. 

6.1.8 Analysis of Clinical Information Relevant to Dosing  
Recommendations 

The doses selected for evaluation in Studies QST-13-003 and QST-15-005 were 50, 75, 
and 100 mg of testosterone enanthate (TE) administered as subcutaneous (SC) 
injections using the QuickShot™ autoinjector. Since the intended frequency of dosing 
was once weekly, the nominal doses selected spanned a range of half the 100 mg to 
200 mg doses of TE used when every other week intramuscular (IM) dosing of TE was 
employed. Investigator experience with SC TE administered via needle and syringe, 
albeit limited in scope, also supported the utility of these doses. Therefore, 100 and 50 
mg dose strengths were selected for evaluation in the Phase 2 study of the PK, safety, 
and tolerability of QST (QST-13-002). Results of that study showed that SC 
testosterone was well-tolerated and provided consistent measures of exposure week to 
week. On average, both the 100 mg and 50 mg doses provided average TT 
concentrations within the normal range, but some patients receiving 50 mg 
demonstrated low concentrations just prior to their next dose, and some patients on 100 
mg had instances of peak TT concentrations above 1500 ng/dL. Modeling and 
simulation demonstrated that an intermediate dose of 75 mg had a projected incidence 
of subnormal trough concentrations of 20%, and an incidence of 0% of Cmax values 
above 1500 ng/dL. For this reason, an intermediate dose of 75 mg was evaluated as the 
primary dose in the Phase 3 studies. The development of the other 2 doses was 
continued in order to provide the opportunity for clinicians to make dose adjustment in 
response to measured testosterone concentrations in order to avoid over and 
underexposure. 

In the Phase 3 studies, adjustments to dose were made during the Treatment titration 
phase based upon the Ctrough value from the previous week. All adjustments to dose 
were completed by IWRS in a blinded manner such that patients, investigational staff, 
and Sponsors remained blinded to treatment. QST dose titration criteria were as 
follows: 

Decrease dose by 25 mg if TT Ctrough ≥650 ng/dL, 
Increase dose by 25 mg if TT Ctrough <350 ng/dL, or 
Maintain dose strength if TT Ctrough ≥350 ng/dL and <650 ng/dL. 

Patients who were receiving QST 100 mg and required a dose increase remained on 
the 100 mg dose with no adjustment. Patients who were receiving QST 50 mg and 
required a dose reduction remained on the 50 mg dose with no adjustment unless the 
Ctrough was ≥650 ng/dL; in this case, the site was instructed to discontinue the patient in 
the QST-13-003 study. 
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This same method of dose adjustment was further investigated and according to 
Sponsor, validated by the mean Week 12 TT exposures of patients in Study QST-13
003; Cmax, Cmin, Cavg168h, and AUC(0-168h) values were generally similar across all QST 
dose groups and within the prespecified range. 

Using this dose regimen, the majority of patients in Studies QST-13-003 and QST-15
005 achieved TT Cavg168h within the predefined range (300 to 1100 ng/dL). The mean 
TT Cavg168h at Week 12 was 553.3 ng/dL in Study QST-13-003 and 552.5 ng/dL in Study 
QST-15-005. 

Reviewer Comment: The proposed dosing recommendations of starting dose of 
75mg with dose adjustment by 25mg to 50 mg or to 100 mg at Week 6 is 
supported by the results of Study QST 13-003 and QST 15-005. At such time as 
the product is approved for use, patients who have doses adjusted should be 
checked again after 6 weeks and if the TT concentration is out of range, QST TE  
should be discontinued. This information should be reflected in the eventual 
product labeling. 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

Patients in the Phase 3 clinical studies received treatment with QST TE for 52 weeks in 
Study QST- 13-003, and for 26 weeks in Study QST-15-005.  In both these Phase 3 
studies, the average dose and average Ctrough remained stable over time, suggesting 
that exposure remained constant. Thus, no tolerance effects were observed in the 
Phase 3 clinical studies. 

Reviewer Comment: Efficacy appears to be stable across the 52 week and 26 
week, Phase 3 studies without evidence for tolerance effects. 

6.1.10 Additional Efficacy Issues/Analyses 

None. 

7 Review of Safety 
Safety Summary 
This Review of Safety provides a description and integrated analysis of the clinical 
safety data from the five individual clinical studies; including the three short-term Phase 
1 or Phase 2 studies (Studies QST-14-004 [004], QST-13-002 [002], and QST-16-006 
[006]), and the two long-term Phase 3 studies (Studies QST-13-003 [003] and QST-15
005 [05]). The five studies are categorized by patient exposure with pooling of the 5 
studies by short-term exposure (004, 002, and 006) vs. long-term exposure (003 and 
005). 
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In general, the safety profile for QST TE was consistent with the known safety profile for 
TRT except for two serious safety issues: the first issue is the identification of the 
potential for QST TE to raise average blood pressure by a clinically meaningful amount. 
ABPM measurements showed that treatment with QST TE was associated with a mean 
systolic/diastolic BP increases of 4/2 mmHg.  However, the study in which this important 
safety signal was identified was open-label, uncontrolled, and was conducted in men 
with normal blood pressure only.  Thus, the actual increase in blood pressure 
attributable directly to QST TE, in a general population, including men with 
hypertension, is unknown and necessitates further study.  The second issue is the 
reporting of two cases of suicide attempt (including one completed suicide) and two 
cases of severe depression in a rather small safety database.  While mood changes 
including depression, have been reported with TRT, and the cases reported were 
largely confounded, the reporting of two cases of suicide attempt in a relatively small 
NDA are of some concern and would appear to necessitate relevant monitoring in 
additional pre-approval studies, and perhaps also relevant labeling if the product is 
eventually approved. 

7.1 Methods 

The primary safety evaluation of QST TE focused on the two long-term studies, Studies 
QST-13-003 and QST-15-005, which included 1 year and 6 months of study treatment, 
respectively. However, to be complete, full description of all safety data and safety 
analyses are provided using pooling methods for all 5 clinical studies combined. 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The following table summarizes the studies used to evaluate safety for this application: 

Table 16: Studies Included for Safety Evaluation: 
Study 
Number 

Study Design Treatments 
(all SC unless 
otherwise 
identified) 

Type of Subjects 
Number 

Duration of 
Treatment 

QST-14
004 

Phase 1, open- 
label, single-dose 
study 

Arm A: 
single dose of QST 
50/0.5 mL mg 
Arm B: 
2 consecutive 
doses of 
QST 100/0.5mL 
mg. 

Healthy male 
subjects 
Completed: 12 
Arm A: N = 6 
Arm B: N = 6 

Single dose 
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QST-13 Phase 2, three- arm,Arm A: 6 weekly SCMales with Arms A&B: 
002 open-label, 

randomized, multi- 
dose parallel group 
study 

doses of 100 
mg/0.5 mL TE via 
QST. 
Arm B: 6 weekly SC 
doses of 50 mg/0.5 
mL TE via QST. 
Arm C: Single dose 
of 200 mg/1 mL TE 
RD via 
IM injection. 

hypogonadism 
Randomized: N = 
39 
Completed: N = 
38 
Arm A: N = 15 
Arm B: N = 14 
Arm C: N = 10 

6 weeks 

Arm C: 
Single dose 

QST-16 Phase 2, open- Group 1: Injection- Males with Two SC injections 
006 label, randomized 

safety and 
tolerability study of 
TE. 

naïve patient 
Group 2: Injection- 
experienced patient 
Group 3: Injection
naïve caregiver 
Group 4: Injection- 
experienced 
caregiver 
50 mg, 75 mg or 
100 mg assigned 
1:1:1 within each 
user group 

hypogonadism 
Randomized: 
N = 65 
Completed: N = 
59 
Group 1: N = 16 
Group 2: N = 15 
Group 3: N = 16 
Group 4: N = 18 
50 mg: N = 22 
75 mg: N = 20 
100 mg: N = 23 

QST 50 mg, 75 
mg, or 100 mg/0.5 
mL (separated by 
1 week [±1 day]). 

QST-13 Phase 3, double- QST 75 mg Males with 52 weeks 
003 blind (to dosage 

strength), multiple-
dose study 

1X per week 
Dose titration 
allowed at Week 7 
(to 50, 75 or 100 
mg) 

hypogonadism 
Randomized: 
N = 150 
Completed: 
N = 97 

(12 months) 

QST-15 Phase 3, double- QST 75 mg Males with 26 weeks 
005 blind (to dosage 

strength), multiple-
dose study 

1X per week 
General Study 
Population: Dose 
titration allowed at 
Weeks 7, 13, 19 
PK sub-study: Dose 
titration allowed 
after Week 12 (to 
50, 75 or 100 mg) 

hypogonadism 
Randomized: 
N = 133 
Completed: 
N = 113 

(6 months) 

RD = Reference drug 
Source: From ISS Table 1 with reviewer edits. 
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7.1.2 Categorization of Adverse Events 

Adverse Events (AEs) were coded using the Medical Dictionary for Regulatory Activities 
(MedDRA) version 16.0 for the description of AEs and the integrated analysis. 

An AE was considered to be a treatment emergent adverse event (TEAE) if the AE 
started on or after the first dosing of study drug, or existed prior to the first dose and 
worsened in severity or relatedness to study drug after dosing. 

Earlier versions of the MedDRA dictionary were used in some of the individual studies, 
therefore the AE listings for the Sponsor’s ISS pools did not completely match those 
presented in the individual clinical study reports. 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and 
Compare Incidence 

The Sponsor submitted the following analyses of the pooled data: 
• Patient status and demographics 
• Treatment exposure 
• Treatment emergent adverse events (TEAEs) 
• Clinical laboratory evaluations 
• Vital signs assessments. 

In addition, for the long-term exposure group, Studies 003 and 005, safety data were 
examined by the following subgroups: 
• Age (< 65 years or ≥ 65 years) 
• Pre-titration (< Week 7) 
• Post-titration to month 6 (≥ Week 7 and ≤ Week 26) 
• After month 6 (> Week 26, QST-13-003 only) 

The Sponsor identified 10 patients who had enrolled in more than one study. For 
pooling purposes, these patients were counted only once in the analysis. 

7.2 Adequacy of Safety Assessments 

7.2.1 Overall Exposure at Appropriate Doses/Durations and 
Demographics of Target Populations 

7.2.1.1 Dose Exposure 
Study QST-14-004 evaluated single or two consecutive doses in a healthy male 
population (6 subjects in each group). 
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Studies QST-13-002 and QST-16-006 evaluated short-term dosing, 6 weekly doses at 
100 mg (15 patients) or 50 mg (14 patients), or two consecutive weekly doses at 50, 75, 
and 100 mg randomized 1:1:1. 

The two long-term studies, Studies QST-13-003 and QST-15-005 evaluated a dose-
titration regimen. In Study QST-13-003, enrolled patients were initially assigned to 
receive QST 75 mg. Adjustments to dose were allowed at Weeks 7, 13, 19, 27, and 39 
based upon the previous week’s Ctrough value as follows: 

• 	 Decrease dose by 25 mg (to as low as 50 mg QST) if total testosterone (TT) Ctrough 
≥650 ng/dL 

• 	 Increase dose by 25 mg (to as high as 100 mg QST) if TT Ctrough is <350 ng/dL 
• 	 Maintain dose strength if Ctrough is ≥350 ng/dL and < 650 ng/dL 

In Study QST-15-005, all enrolled patients were assigned to start therapy with QST 75 
mg. Adjustments to dose were allowed at Weeks 7, 13, and 19 based upon the previous 
week’s Ctrough value as follows: 
• 	 Decrease dose by 25 mg (to as low as 50 mg QST) if TT Ctrough ≥650 ng/dL 
• 	 Increase dose by 25 mg (to as high as 100 mg QST) if TT Ctrough is <350 ng/dL 
• 	 Maintain dose strength if Ctrough is ≥350 ng/dL and < 650 ng/dL 

7.2.1.2 Exposure to Study Drug by Injection Number: 

The following table summarizes exposure by numbers of subjects who received a 
certain number of injections and by total number of injections. 

Table 17: Exposure to Study Drug by Number of Injections in All Studies 
Number of Subjects 
(N = 380 Overall) 

Injections taken – n (%) 
≥ 1 injection 380 (100) 
≥ 24 injections 242 (63.7) 
≥ 48 injections 99 (26.1) 

Number of injections 

N 9844 
Mean (SD) 25.9 (18.75) 
Median 26.0 
Minimum, Maximum 1, 58 
Source: Table 8, ISS with reviewer edits. 
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Reviewer Comment: During drug development, the Division advised the Sponsor 
to increase the number of subjects exposed to QST TE to approximately 350 
subjects total exposure with 200 patients and 100 patients treated for at least 6 
months and 1 year, respectively.  The total patient exposure of 380, with 242 
patients who received ≥ 24 weekly injections, and 99 patients who received ≥ 48 
weekly injections satisfactorily approximates the Division’s request. 

7.2.1.3 Demographics in Studies 003 and 005: 
The demographics of the two long-term studies (Studies 003 and 005) were comparable 
and are summarized in the following table: 

Table 18: Demographics and Baseline Characteristics for 03/05:  
Demographic/Baseline Characteristic 
Statistic/Category 

QST 13-003 

N = 150 

QST 15-005 

N = 133 

Overall 
ISS 003/005 

N = 283 
Age at informed consent (years) 
n 150 133 283 
Mean (SD) 53.4 (12.0) 54.5 (10.3) 53.9 (11.3) 
Age category (n (%))
   <65 years 122 (81.3) 112 (84.2) 234 (82.7) 

≥65 years 28 (18.7) 21 (15.8) 49 (17.3) 
Ethnicity – n (%)

 Hispanic or Latino 8 (5.3) 17 (12.8) 25 (8.8)
   Not Hispanic or Latino 142 (94.7) 116 (87.2) 258 (91.2) 
Race – n (%)
   White 133 (88.7) 113 (85.0) 246 (86.9)
   Black or African American 11 (7.3) 18 (13.5) 29 (10.2)
   Asian 4 (2.7) 1 (0.8) 5 (1.8)

 Multiple 1 (0.7) - 1 (0.4)
   Other 1 (0.7) 1 (0.8) 2 (0.7) 
Body weight at Screening (kg) 
n 150 133 283 
Mean (SD) 99.9 (18.4) 99.7 (16.2) 99.8 (17.4) 
Body height at Screening (cm) 
n 150 133 283 
Mean (SD) 178.6 (7.3) 177.7 (7.5) 178.17 (7.4) 
Body mass index at Screening 
(kg/m2) 
n 150 133 283 
Mean (SD) 31.2 (4.7) 31.5 (4.4) 31.3 (4.6) 
Notes: Baseline was defined as the measurement collected pre-dose of Week 1 Day 1. 
SD = standard deviation 
Source: CSR QST-13-003, Table 11; CSR QST-15-005, Table 11; ISS Appendix Table 35.2 with input 
from Biometrics reviewer, and reviewer edits. 
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Reviewer Comment: The majority of subjects in the long-term studies were obese 
and younger than 65 year of age. 

7.2.2 Explorations for Dose Response 

The doses selected for evaluation in Studies QST-13-003 and QST-15-005 were 50, 75, 
and 100 mg of testosterone enanthate (TE) administered as subcutaneous (SC) 
injections using the QuickShot™ autoinjector (QST).  As for a number of other TRT 
products, dose titration was intended to achieve average TT concentrations within the 
eugonadal range (e.g., 300 – 1100 ng/ dL). See section 6.1.8, Analysis of Clinical 
Information Relevant to Dosing Recommendation, for further information concerning 
selection of dose and dose regimen. 

7.2.3 Special Animal and/or In Vitro Testing 

Not applicable. 

7.2.4 Routine Clinical Testing 

Not applicable. 

7.2.5 Metabolic, Clearance, and Interaction Workup 

Not applicable. 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug 
Class 

A number of clinical AEs have been associated with TRT.  For additional discussion of 
these AEs, the reader is referred to the section of this review entitled AEs of Special 
Interest. 

7.3 Major Safety Results 

This section, which describes and analyzes the major safety results, is focused on the 
results from the two long-term studies, Studies QST-13-003 and QST-15-005. No 
deaths, SAEs, or other major AEs were reported in the smaller, short-term Studies 
QST-14-004, QST-13-002, or QST-16-006. 

7.3.1 Deaths 

There was one death reported in the clinical development program. A patient in QST
(b) (6)13-003 (Patient ) had an SAE of completed suicide that resulted in death. The 
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Sponsor considered the event as possibly related to OST TE, stating that depression 
has been described as an adverse event in the labels of other testosterone products, 
and suicide is associated with depression. The following is an abbreviated narrative of 
this case, as provided by the Sponsor: 

Patient <bnsr_ suicide. method unknown 
L <b><5> a 72 year-old male with hypogonadism, experienced a serious 
adverse event of suicide, method unknown. After providing Informed Consent, 
the patient was enrolled and he received his first dose <bH5r 
The patient had been on study treatment for over 6 months (7 mg weekly self
injections) before the event was reported after his last dose of study medication 
on Study Day 169. 

On Study Day 176, the patient failed to report to scheduled Week 26 study visit. 
The investigative site reported they were informed by voicemail that the patient 
wished to discontinue from the study due to "personal reasons." On Study Day 
178, the investigative site contacted the patient and scheduled an early 
termination study visit. This was the last contact the investigative site had with 
the patient. The patient failed to report to the scheduled early termination study 
visit. The investigative site continued to attempt to contact the patient for follow
up. The patient's stepson subsequently contacted the investigative site and 
informed the investigative site that the patient had committed suicide on Study 
Day 182. The method of suicide was not reported and further details were not 
provided. 

The patient's medical history included: benign prostatic hypertrophy, erectile 
dysfunction, type 2 diabetes mellitus, gastroesophageal reflux disorder, 
cholecystitis, cholecystectomy, and detached retina. The site reported there was 
no known history ofmental health disorders. 

Concomitant medications included metformin, aspmn, gamma
aminobutyric acid, kelp, L-arginine, vitamin 8, vitamin 86, vitamin 812, multi-8 
vitamin, chromium picolinate, St John's wort, 5-hydroxytryptophan, valerian, 
melatonin, glyburide, sildenafil citrate, tadalafil, and omeprazole. 

The Sponsor considered the event of suicide, method unknown, as possibly 
related to underlying depression, stating that depression is a labeled adverse 
event for other testosterone products and suicide can be an adverse outcome of 
depression, and therefore the event of suicide is possibly related to study 
medication. 

In response to an information request from FDA, the Sponsor submitted serum 
testosterone concentrations for this patient. The testosterone concentrations are shown 
in sequence and are as follows: 
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WEEK 1 VISIT (DAY1)        2014-09-09/09:20  340 ng/dL trough 
WEEK 6 VISIT   2014-10-14/08:42  430 ng/dL trough 
WEEK 12 VISIT (DAY1)  2014-11-25/07:24       420 ng/dL trough 
WEEK 18 VISIT  2015-01-06/08:32
trough 

560 ng/dL 

WEEK 12 VISIT(DAY1)PRE-DOSE  2014-11-25/07:24  447 ng/dL 
6 HOURS POST-DOSE   2014-11-25/13:24  662 ng/dL 
9 HOURS POST-DOSE   2014-11-25/16:23  664 ng/dL 
12 HOURS POST-DOSE 2014-11-25/19:24    598 ng/dL 

WEEK 12 VISIT (DAY2) 24 HR POST-DOSE   2014-11-26/07:30  682 ng/dL 
36 HOURS POST-DOSE       2014-11-26/18:36     765 ng/dL 

WEEK 12 VISIT (DAY3)  48 HR POST-DOSE  2014-11-27/08:13  767 ng/dL 
WEEK 12 VISIT (DAY4)  72 HR POST-DOSE  2014-11-28/08:07     725 ng/dL 
WEEK 12 VISIT (DAY8) 168 HR POST-DOSE  2014-12-02/08:33  651 ng/dL 

Reviewer Comments: Although there was no known history of mental health 
disorders in this patient, he was taking concomitant over-the-counter herbal 
medications intended for the treatment of depression, including St John's Wort, 
5- hydroxytryptophan, and valerian. In addition, the subject was taking melatonin, 
an herbal medication that patients commonly take to improve sleep disorders. 
Therefore, it could be inferred from the subject’s concomitant medications list 
indicates that he was self-medicating for an unreported mood disorder, perhaps 
depression. 

In addition, the subject’s serum testosterone concentrations are not outside the 
range of normal. 

Finally, the event occurred on Day 182 and the patient’s last dose was on Day 
169. His serum testosterone concentration on Day 182, which is 13 days after his 
last dose, is likely to have returned to his baseline. 

Taken together, the data for this case is insufficient to draw the conclusion that 
suicide in this patient was a direct result of study treatment.  It is notable, 
however, that depression has been reported as an AE in TRT clinical studies as 
well as in post-marketing spontaneous reports. While suicide has been very 
rarely reported in patients taking TRT in the postmarketing period, a relationship 
between suicide and TRT has not been established.  It is also notable that to our 
knowledge, this is the first reported completed suicide in a clinical study of TRT. 
Nevertheless, the information for this case, as well as for another case of suicidal 
ideation in this NDA (see description and analysis of this additional case in 
Section 7.3.2) does not clearly support a unique risk for this product compared to 
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others in the class, largely because the relevant data is very limited and the 
patients' medical histories confound the ability to draw a conclusion ofdrug 
causality in the individual cases. A decision as to labeling the AE terms 
"depression" and "suicide" for this product will be made at such a time as the 
application is ready for approval. In the meantime, we agree with the prudent 
advice from the final consult received from the Controlled Substances Staff (CSS) 
that symptoms ofdepression, suicide and withdrawal should be monitored in all 
future studies. 

7 .3.2 Serious Adverse Events 

Overall , there were 7 patients who experienced a total of 12 SAEs in the clinical drug 
development program. All reported SAEs were reported in the two long-term studies 
QST-13-003 and QST-15-005. Three patients reported 3 SAEs in Study QST-13-003 
and 4 patients reported a total of 9 SAEs in Study QST-15-005. 

The following table lists these 12 SAEs, including the actions taken in response to the 
AEs and the AE outcomes. The table also includes the fatal SAE that was discussed 
previously in Section 7.3.2. 

Table 19: SAEs in Studies QST-13-003 and QST-15-005. 

Study 
Patient 
Number 

Race/ Study SAE-
Age day when Preferred 

SAE erm 
started 

Severity Withdrawn 
~rom 

study? 

Action taken and 
outcome 

QST-13-003
(b)(6 

SevereW/62 6 Depression Yes Medication required 
Recovered/resolved 

with sequelae 
SevereW/71 182 Completed Yes None 

suicide Fatal event 
207 Vertigo W/67 Moderate No Medication required 

Recovered/resolved 
QST-15-005 

<b><
61W/ 68 59 Visual Severe No Medication required 

imoairment Recovered/resolved 
B/63 99 Coronary Severe No Medication required 

artery Recovered/resolved 
disease with sequelae 

133 Arthritis Severe No Medication required 
bacterial Recovered/resolved 
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147 SeverePrinzmetal Yes Medication required 
angina Recovered/resolved 

with seauelae 
159 Severe Recovered/resolved 

myocardial 
Acute Already 

Withdrawn with sequelae 
infarction 

159 Severe Recovered/resolved Ventricular Already 
t~r.hvr:::irrli!:! W ithrlr::iwn 

160 Respiratory Severe Recovered/resolved 
failure 

Already 
Withdrawn 

(b)(SW15a 37 Appendicitis Moderate No Medication required 
I Recovered/resolved 

96 Deep vein Mild Yes Medication required IW/52 
thrombosis Recovered/resolved 

Race: W =White; B = Black or African American. 
SAE = serious adverse event 
Source: /SS Table 35.5. 7 with reviewer edits. 

Of the 7 patients who reported SAEs in the two Phase 3 studies, four patients 
discontinued the study due to the SAE. 

In QST-13-003, Patient ~ had an SAE of completed suicide which has been 
described and analyzed previously in Section 7.3.1 (Deaths). 

Patient <b><sr. also in Study OST 13-003, had an SAE of depression (severe) and he 
discontinued tne study after receiving a single dose of study drug. A narrative of th is 
case, abbreviated from the Sponsor's report, is provided below. The patient reported a 
baseline history of depressive disorder with worsening of this condition six days after 
the fi rst dose of OST TE 75 mg. The event included suicidal ideation requiring 
hospital ization . A decision was made to discontinue the study medication. The 
abbreviated case narrative is provided here: 

Patient <b><sr - worsening depressive disorder 
Patient <b><Br a 63 year-old male with hypogonadism and depressive 
disorder experienced a serious adverse event (SAE) of worsening depressive 
disorder. After providing Informed Consent, the patient received the first dose, 
QST 75 mg < 

6 
><61 This was the patient's most recent dose prior to 

the onset of the AE. 

On Study Day 06, after an argument with his spouse, the patient intentionally 
ingested 20 to 25 tablets of tramadol 50 mg which had not been prescribed to 
him. Emergency medical services were summoned and the patient was 
transported to the emergency department. A review of systems revealed suicidal 
thoughts and ideations. Physical examination revealed the patient to be alert and 
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oriented x3 with calm affect, coherent speech, appropriate mood, rational thought 
process, and normal perceptions. The patient was subsequently admitted to the 
hospital on Study Day 07 for evaluation and treatment of worsening depressive 
disorder. Treatment included venlafaxine and observation.  On Study Day 12, the 
patient was discharged from the hospital and the event of worsening depressive 
disorder resolved with ongoing outpatient psychiatric care. The study medication 
was discontinued due to the event and the patient was withdrawn from the study 
on Study Day 31. 

The patient's medical history also included gallstones, erectile dysfunction, 
cholecystectomy, hypercholesterolemia, acid reflux, backache, urinary retention, 
and seasonal allergies. 

Concomitant medications included aspirin, pantoprazole, simvastatin, and 
fenofibrate. 

At the Division’s request, the Sponsor provided serum TT concentrations during the 
study for this patient. The Sponsor reported that the subject met the study eligibility 
criteria with at least two AM total testosterone concentrations less than 300 ng/ dL.  His 

Repeat TT concentrations were not checked until Day 31 when the subject was 
withdrawn from the study.  At that time, the subject’s TT concentration was 190 ng/dL, 
consistent with his baseline TT concentrations. 

In the IR, the Sponsor reported that the patient had a past medical history of major 
depressive disorder, diagnosed in 1998.  The status of this condition was described as 

Reviewer Comment: The subject’s last serum testosterone concentration was 
obtained 31 days after his single QST TE dose and at that time, it was back to his 
baseline, pre-treatment testosterone values. A testosterone concentration was 
not available from the time of the patient’s hospitalization. From the patient’s 
history, he had an untreated major depressive disorder when he enrolled in the 
study. He had been treated for 8 years with an antidepressant medication, which 
had been discontinued < 6 months prior to the study Screening period. Based on 
this confounding history, and the lack of a serum testosterone concentration 
prior to Day 31, it is not possible to establish a causal relationship between the 
AE of worsening depressive disorder to study medication. 

baseline serum testosterone concentrations were 120 ng/dL, 190 ng/dL, and 140 ng/dL 
 respectively. His SAE was reported 

on Day 6 after his first injection on Day 1 and he received no further study medication. 

(b) (6)

“ongoing” during the study enrollment period. The subject had been treated for his 
depressive disorder with Paxil   The reason for 
discontinuation of Paxil was not provided. 

(b) (6)
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Both reported AEs of suicide, including this case of suicidal ideation and the 
other of completed suicide (discussed in Section 7.3.1 above), are confounded by 
prior medical histories and concomitant medications.  In neither case is there a 
clear relationship between the event and serum testosterone concentration.  In 
summary, there is not enough information from this data to conclude that this 
product carries an increased risk for suicidality. At such time as NDA approval is 
anticipated, a discussion will need to take place concerning how to label these 
reported AEs. 

In regard to other notable SAEs, in Study QST-15-005, on patient (Patient 
reported 6 different SAEs (coronary artery disease, arthritis bacterial, Prinzmetal’s 
angina, acute myocardial infarction, ventricular tachycardia, and respiratory failure) and 

(b) (6)
he discontinued study drug due to the SAE of Prinzmetal’s angina.  In addition, Patient 

had an SAE of deep vein thrombosis (DVT) that resolved, but treatment was 
discontinued as the investigator assessed the SAE as related to the study drug. 

Reviewer Comment: Both acute MI and DVT have been reported in patients on 
TRT, but the relationship between these serious cardiovascular events and TRT 
remains unclear.  The data for these two events in this NDA is again too limited to 
establish causality between these serious CV events and the study medication.  
Nonetheless, it is considered reasonable and appropriate that these subjects 
were removed from the study. 

7.3.3 Dropouts and/or Discontinuations due to Adverse Events or Safety-
Related Stopping Criteria 

Withdrawals Due to AEs or SAEs: 

There were 38 subjects who were discontinued from one of the clinical studies due to 

an adverse event (AE), including 30 subjects in Study QST-13-003 and 8 subjects in 

Study QST-15-005. Two of the withdrawals due to AEs were due to SAEs. 


Withdrawals Due to Protocol-Defined Stopping Criteria: 

The study plans for Studies QST-13-003 and QST-15-005 included discontinuation of 

subjects for certain pre-defined criteria which had been implemented for risk mitigation 

during the studies.
 

For the pivotal Study QST-13-003, if any of the following criteria were met, study 

treatment was to be stopped and the patient was to be withdrawn from the study:
 

•	 Increase in PSA ≥1.4 ng/mL above the baseline value at study entry; 

•	 Elevated hematocrit >55% during the Treatment Titration or Extended Treatment 
phases of the study; 
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•	 Occurrence of any of the following cardiovascular events: myocardial infarction, 
new onset angina, unstable angina, cardiac revascularization (bypass, stenting, 
or endarterectomy), transient ischemic attack, or cerebrovascular accident; 

•	 Anaphylaxis; 

•	 Patients receiving QST TE 50 mg who had a Ctrough ≥650 ng/dL. 

For Study QST-15-005, if any of the following criteria were met, study treatment was to 
be stopped and the patient was to be withdrawn from the study: 

•	 Increase in PSA ≥1.4 ng/mL above the Baseline value from study entry. 

In addition, an increase in PSA >4.0 ng/mL was required to be reported as an 
adverse event in the adverse event eCRF, and the event was to be followed 
according to the study withdrawal procedures. Note: If, in the Investigator’s 
judgment, the increase in PSA may have been due to prostatitis, the patient may 
have been (at the Investigator’s discretion) permitted to continue dosing and be 
administered a course of antibiotics, and then re-tested for PSA concentration 
after finishing the antibiotics. If the PSA concentration from the second test met 
the stopping criterion, the patient was required to discontinue study medication 
and study staff made every effort to complete the full panel of assessments 
scheduled for the end of treatment visit (ET Visit). If the PSA concentration from 
the second test no longer met the stopping criterion, the patient was permitted to 
continue in the study. 

•	 Elevated hematocrit >55% during the treatment titration period or Extended 
Treatment period of the study; 

Note: Patients who were withdrawn due to elevated hematocrit were requested to 
return approximately 4 weeks after the ET Visit (or earlier as per the judgment of 
the Investigator) for a re-test of their hematocrit. 

•	 Occurrence of any of the following cardiovascular events: myocardial infarction, 
new onset angina, unstable angina, cardiac revascularization (bypass, stenting, 
or endarterectomy), transient ischemic attack, or cerebrovascular accident; 

•	 Anaphylaxis; 

•	 Patients who developed or had worsening depression; 

•	 Patients who developed suicidal ideation during the study. 
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A total of 31 patients in the two Phase 3 studies met one of these stopping criteria and 
were withdrawn from the study, including 27 patients in Study QST 13-003 and 4 
patients in Study QST 15-005.  These discussions are discussed in detail in the section 
of this review entitled “Submission Specific Primary Safety Concerns” (Section 7.3.5). 
The reader is referred to that section.  

The following Table provides information for each of the patients who discontinued due 
to an AE or a protocol-defined stopping criteria, including the reason for the 
discontinuation, and the testosterone Ctrough concentration at the patient’s most recent 
visit prior to the AE. 

Table 20: Testosterone Trough (Ctrough) Concentrations in Patients Who Withdrew 
from a Phase 3 Study Due to an AE or Protocol-Defined Stopping Criteria 

Total Testosterone (ng/dL)
 Trough (Ctrough) Concentration 

Patient 
Number 

Preferred 
Term 

Study 
Day when 

AE 
Started 

W1 
D1 

W6 
D36 

W12 
D78 

W18 
D120 

W26 
D176 

W38 
D266 

EW 

Study QST-13-003 
(b) (6) Prostatitis 

PSA increased 

PSA increased 

HCT increased 

PSA increased 

HCT increased 

PSA increased 

HCT increased 

PSA increased 

85 220 850 
604 
720 - - - 470 

269 300 320 
690 
730 - 570 - 110 

184 300 670 
453 
470 420 - - 210 

260 160 220 
343 
320 450 510 290 400 

85 70 420 
431 
420 - - - 80 

260 220 340 
279 
300 460 440 390 330 

260 

176 190 570 
472 
520 600 450 - 520 

176 150 380 
395 
450 360 330 - 70 
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(b) (6) HCT increased 
260 225 370 

257 
240 480 1300 

>1500 
400 

PSA increased 
87 40 620 

527 
600 - - - 450 

Right bundle branch 
block 85 540 690 

434 
460 - - - 510 

PSA increased 
260 200 430 

295 
340 860 490 700 190 

Depression 6 140 - - - - - 190 
Blood 

testosterone 
increased 84 130 950 

894 
860 560 560 650 130 

HCT increased 
176 200 600 

586 
600 590 620 - 360 

PSA increased 
178 

Blood 
testosterone 

increased 127 220 930 
564 
580 680 690 680 150 

HCT increased 
261 

Polycythemia 
120 335 600 

479 
450 510 - - 630 

Fatigue 21 120 - - - - - 720 
Hyperhidrosis 28 

Dyspnea 32 
Heart rate 
increased 32 

Vision blurred 32 
Hypersexuality 

87 130 520 
500 
550 - - - 510 

Blood 
testosterone 

increased 267 210 640 
826 
900 510 470 680 80 

HCT increased 
176 220 370 

186 
190 560 480 - 540 

Prostate neoplasm 
259 240 980 

729 
760 590 720 - 610 

PSA increased 
262 210 440 

377 
420 330 470 480 140 
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(b)(6 
PSA increased 

177 90 340 

PSA increased 
85 240 650 

PSA increased 
176 280 590 

Polycythemia 
11=\I=; ?nn i:;~n 

Hypertension 
?Rn 1nn R1n 

PSA increased 
85 110 500 

Drug concentration 
changed 85 20 660 

·- Studv QST-15-005 
(b)(6 

HCT increased 
85 82 409 

Prinzmetal's 296 444 
angina 147 284 471 

HCT increased 223 587 
85 205 619 

Depression 120 399 703 

Insomnia 548 
7 ~_!=\ .i:\AA 

DVT 217 470 
96 209 460 

Depression 210 548 
92 179 540 

Polycythemia 175 307 
85 141 285 

364 
390 490 - - 70 

444 
530 -- - -- 560 

691 
770 260 360 -- 270 
549 
i:;Rn ..:rnn ..1.QO -- ~An 

598 
R.i:\n ~.11n 7nn ~Qn 17n 
425 
500 - - - 150 
614 >1500 
650 660 580 880 

399 589 - -- 523 
478 114 119 
450 100 - -- 167 

709 480 
706 - - - 472 

334 538 - -

~QR - - - ~QR 

574 229 
512 - - - 517 

362 786 
342 -- - -- 706 
371 190 
349 - - - 595 

D = Day; EW =Early Withdrawal; W = Week;  =not available, PSA = prostate specific antigen, HCT = 
hematocrit, DVT = deep vein thrombosis 
Week 1 and Week 12 values are from the Day 1 visit. Days shown are approximate. 
Source: CSR QST-1 3-003 Listing 16.2.6.1, Listing 16.2. 6.2; CSR QST-15-005 Listing 16.2.6.1, 
Listing 16.2.6.2 with reviewer edits. 
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7.3.4 Significant Adverse Events 

The AEs of interest in this NDA, as in all NDAs for TRT, are those known potential risks 
of TRT, including, but not limited to: cardiovascular events (e.g., serious CV events, 
DVT, etc.), psychiatric events (e.g., mood changes, depression, etc.), prostate-related 
events (e.g., worsening of BPH, prostatic enlargement, increased PSA, etc.), 
polycythemia, and acne.  QST TE is injected in the subcutaneous tissues via 
autoinjector, therefore, local site reactions and patient usability issues are also of 
interest for this NDA. A notable adverse event in this NDA is depression and suicide.   

Depression and Suicide: 
In the QST clinical development program, 4 TEAEs of depression were reported, 
including two SAEs (one each of completed suicide and worsened depressive disorder 
[with suicidal ideation]). One of the patients in whom an SAE was reported had a known 
history of depressive disorder and his antidepressant medication had been recently 
stopped,  The only likely had a history of depression prior to entering the study. The two 
SAEs with narratives have already been described and analyzed in Section 7.3.1 of this 
review. 

In an effort to more fully appreciate the potential risk of depression/suicide with TRT, we 
referenced the published literature on the association of depression with testosterone 
concentrations.  The literature reports that depression and depressive symptoms are 
increased in frequency in males with subnormal testosterone concentrations. For 
example, the Trius registry demonstrated depressive symptoms in 92.5% of patients 
about to embark on Testim treatment, with 17.3% of those patients having moderately 
severe to severe depression (Khera 2012). Consistent with the observation of 
depression in hypogonadal patients, individuals who attempt suicide (either violent, non
violent, or jumpers) have been found to have much lower testosterone concentrations 
than matched controls (individuals who had non-suicidal overdoses or falls from 
buildings) (Tripiandokis 2007; Markianos 2009). Depression is the psychiatric diagnosis 
most commonly associated with suicide. Lifetime risk of suicide among patients with 
untreated depression ranges from 2.2% to 15%. 

The Sponsor suggests that testosterone might have a role in addressing the symptoms 
of depression, particularly if testosterone deficiency is causal in this regard and cites the 
publication by Khera et al 2012 who reported that the Trius registry found the incidence 
of moderately severe and severe depression drops from 17.3% to 2.1% once Testim is 
instituted (Khera 2012). The Sponsor proceeds to further state that in a randomized, 
placebo-controlled, double-blind, phase III trial (ClinicalTrials.gov identifier: 
NCT00696748), depression was assessed at the baseline and at 18 and 30 weeks 
using the Beck Depression Inventory (BDI). At baseline, depression inversely correlated 
with the total T concentration (r =−0.16; P = 0.03). There was a significant improvement 
in depression over time in patients treated with T versus patients treated with placebo 
group, (BDI mean difference versus placebo after 30 weeks: −2.5 points; 95% CI: −0.9; 
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−4.1; P = 0.003). Beneficial effects were greatest in men with the lowest baseline total 
testosterone concentration (<222 ng/dL). The Sponsor further reports that Shores et al. 
(2009) examined the effect of testosterone treatment in older, hypogonadal men (50+ 
years old) with “subthreshold” depression in a double-blind randomized controlled trial. 
Participants received either 7.5 g of testosterone gel or placebo gel daily for 12 weeks, 
followed by a 12-week open-label extension phase during which all subjects received 
7.5 g of testosterone gel. At the end of the double-blind phase, testosterone-treated 
men had a greater reduction in depression symptoms (P < 0.05) and a higher remission 
rate of “subthreshold” depression (52.9% versus 18.8%, P < 0.05) than did placebo-
treated men. At the end of the open-label phase, the 
testosterone group had sustained improvement, while patients who had received 
placebo in the previous 12 weeks improved, a d there were no differences between 
groups on the number of depressive symptoms reported. 

Reviewer Comment: While it is plausible that hypogonadal men are at increased 
risk for depression, it would be premature to conclude that this TRT product 
actually ameliorates depression in men with low baseline testosterone as the 
sponsor suggests. 

The exact relationship between depression and suicide and TRT in hypogonadal 
remains unclear.  The current evidence is insufficient to draw definitive 
conclusions. 

Still, the reporting of a patient with completed suicide and a patient with 
“worsened depressive disorder” with suicidal ideation in a relatively small study 
(99 patients in QST 13-003) is notable.  This, in addition to two other subjects who 
were withdrawn from Study QST 15-005 for AEs of depression did raise a concern 
and was reviewed in detail by the Clinical review team.  After consultation with 
the Office of Surveillance and Epidemiology (OSE) and the Controlled Substances 
Staff (CSS), as well as considerable internal review and discussion, it was agreed 
that confounding factors, the lack of correlation between the events and serum 
testosterone concentrations, and the overall paucity of information precluded the 
determination of a causal link between suicide and TRT, including for QST TE.  

During review, the Division of Pharmacovigilance (DPV) in OSE was consulted to 
search for postmarketing spontaneous reports of suicide in men taking 
testosterone from marketed testosterone products and DPV’s preliminary review 
identified rare and poorly documented reports of suicide in testosterone users. 
DPV concluded that the available postmarketing AE information was inadequate 
to conclude a causal association between suicide and TRT.  The reader is 
referred to the final DPV consult review for details. 

Taken together, the 4 relevant AEs reported in this NDA (completed suicide, 
worsened depressive disorder with suicidal ideation, and depression resulting in 
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premature subject withdrawal) are notable and do raise concerns, but they alone 
do not establish a causal association between suicide or worsened depression 
and TRT in hypogonadal men, including an association for QST TE.  Meanwhile, 
to be prudent, we advise that all future clinical studies of QST TE should include 
monitoring for symptoms of depression, suicide and withdrawal, and at an 
appropriate time, further discussions should ensue in regard to appropriate 
labeling of the reported AEs and potential risks. 

7.3.5 Submission Specific Primary Safety Concerns 

In addition to the psychiatric AE of depression and suicide, another targeted primary 
safety concern for this NDA was cardiovascular AEs, including the occurrence of  
serious CV AEs and/or clinically relevant effects on BP and HR.  A third targeted safety 
concern was increases in hematocrit.  A fourth targeted safety concern was prostate-
related effects, including increases in serum PSA.  This section of the review 
summarizes these additional primary safety concerns:  

Cardiovascular AEs: 
Nine subjects reported at least one TEAE in the Cardiac disorder SOC. For six of these 
subjects, the events were reported as mild in severity. Two subjects had CV events that 

(b) (6)were reported as moderate in severity, and one subject (Patient  in Study QST 
15-005) had 4 cardiovascular AEs that were reported as severe. The following Table 
summarizes these CV AEs, categorized into short-term (Studies 002, 004, and 006) and 
long-term study pools (Studies 003 and 005). 

Table 21: Cardiovascular AEs Reported in the QST TE Clinical Studies, 
Categorized by Short-Term Studies (002, 004, and 006) and Long-Term Studies 

(003 and 005) 
System Organ Class 
Preferred Term 

ISS 02/04/06 
N = 106 n (%) 

ISS 03/05 
N = 283 n (%) 

Cardiac Disorders 1 (0.9) 8 (2.8)
   Atrial fibrillation 1 (0.9) 2 (0.7)
   Coronary artery disease 0 (0) 2 (0.7)
   Acute myocardial infarction 0 (0) 1 (0.4)
   Angina pectoris 0 (0) 0 (0)
   Arteriosclerosis coronary artery 0 (0) 1 (0.4)
   Atrial tachycardia 0 (0) 1 (0.4)
   Bundle branch block left 0 (0) 1 (0.4)
   Bundle branch block right 0 (0) 1 (0.4)
   Conduction disorder 0 (0) 1 (0.4) 
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Myocardial ischemia 0 (0) 1 (0.4) 

Prinzmetal anaina 0 (Q) 1 (Q.4) 
Tachvcardia 0 (Q) 1 (Q.4) 
Ventricular tachvcardia 0 (Q) 1 (Q.4) 

~lthough a subject may have had two or more TEAEs, the subject is counted only once within a system 
organ class category. The same subject may contribute to two or more preferred term categories. 
PT = Preferred term; SOC = System Organ Class; TEAE = treatment-emergent adverse event. 
Source: /SS Table 246.4.2; Table 35.5.2.1 with reviewer edits. 

Effects on Blood Pressure 

Vital signs, including systolic and diastolic blood pressures (SBP/DBP) by 
sphygmomanometric cuff, pulse rate, respiratory rate, and body temperature, were 
collected in both Phase 3 studies, and the collected data were analyzed at baseline and 
at all scheduled post-dose visits with presentation of the data as mean changes from 
baseline. 

Based on an apparent increase in cuff BP observed in Study QST-13-003, ambulatory 
blood pressure monitoring (ABPM) was requested by the Division and conducted by the 
Sponsor at Basel ine, Week 6 and Week 12 in Study QST-15-005. The ABPM data was 
collected and analyzed by Sponsor which also appears to demonstrate an increase 
from baseline. 

This section provides an overview of the SBP and DBP data, including the ABPM data, 
because it is considered a primary safety concern . 

In the pooled Phase 3 studies 003 and 005, both SBP and DBP increased from 
baseline, with average SBP increases ranging from 2.6 to 4.4 mmHg and average DBP 
increases ranging from 0.5 to 1.6 mmHg. The following table summarizes the BP 
increases. 

Table 22: Blood Pressure Summary by Visit in the Pooled Phase 3 Studies 

Parameter 
(unit) 

Statistic Baseline 
Week6 
(Day 1) 

Change 
from 

Baseline 
to 

Week6 
(Day 1) 

Week 
12 

(Day 1) 

Change 
from 

Baseline 
to 

Week 12 
(Day 1) 

Week 
26 

(Day 1 

Change 
from 

Baseline 
to 

Week 26 
(Day 1) 

Week 
52 

(Day 1 

Change 
from 

Baseline 
to 

Week 52 
(Day 1) 

Svstolic Blood Pressure 'mmHa\ 
n 283 276 276 263 263 240 240 98 98 

Mean 
(SD) 

126.2 
(11 .2) 

128.8 
(12.4) 

2.6 
(11.4) 

129.4 
(12.2) 

3.2 
(11.5) 

130.5 
(11 .6) 

4.4 
(11.3) 

130.6 
(10.6) 

3.3 
(11.5) 

Diastolic Blood Pressure l mmHa\ 
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n 283 276 276 263 263 240 240 98 98 
Mean 
(SD) 

79.1 
(8.2) 

80.3 
(8.6) 

1.2 
(6.8) 

80.9 
(9.0) 

1.6 
(8.1) 

80.7 
(9.4) 

1.3 
(8.3) 

81 .2 
(9.2) 

0.5 
(9.1) 

SD =standard deviation. 
Source: /SS Table 35.8.1 with reviewer edits. 

In regard to analyses in subgroups, there were some slight differences between 
different age groups and for Black or African American subgroups at selected time 
points but the overall trend was similar in the groups when compared to the overall 
Safety population. 

It is notable that baseline blood pressure was not tightly controlled by the patient 
el igibility criteria used in Study QST 13-003 but was more tightly controlled in Study 
QST 15-005. Patients with basel ine hypertension were excluded from participating in 
Study QST-15-005. The following two figures depict the mean changes from basel ine in 
SBP and DBP, respectively, for Study QST 13-003. 

Figure 1: Mean Change from Baseline in SBP (via Cuff) in Study QST-13-003 
20 

i
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Study Week 

Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to fi rst dose was 
used. SBP=systolic blood pressure; SD = standard deviation 
Source: QST 13-003 CSR, section 12.6.1 

Figure 2: Mean Changes from Baseline in DBP (via Cuff) in Study QST 13-003 

80 

Reference ID: 4168158 



 

 
 

 

 

 

 

    

Clinical Review 
Debuene Chang MD 
NDA 209863 
Xyosted (Testosterone Enanthate (TE)) 

Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was 
used. DBP=diastolic blood pressure; SD = standard deviation 
Source: QST 13-003 CSR, section 12.6.1 

In QST-15-005, ambulatory BP monitoring was performed for all patients in the study 
and patients with high blood pressures (SBP ≥ 140 mmHg and/ or DBP ≥ 90 mmHg) 
were excluded from the study. The following two figures depict the mean SBP and DBP 
changes from baseline, respectively, in Study 15-005, as measured by ABPM. 

Figure 3: Mean Change from Baseline in SBP (via ABPM) in Study QST-15-005 

Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was 
used. SBP=systolic blood pressure; SD = standard deviation 
Source: QST 15-005 CSR, section 12.7.1 

Figure 4: Mean Change from Baseline in DBP (via ABPM) in Study QST-15-005 
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Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was 
used. DBP=diastolic blood pressure; SD = standard deviation 
Source: QST 15-005 CSR, section 12.7.1 

At the time of the OSI review of Dr. Gittelman’s clinical site in Study QST 15-005, it 
became apparent to the inspector that a number of subjects who entered the study had 
unreadable ABPM measurements.  For this reason, the review team determined that a 
reanalysis of ABPM data should be performed, limiting the population to only those 
subjects with at least 18 hours of reliable ABPM data.  Thus, the Sponsor was 
contacted with an information request on May 11, 2017 to re-analyze the ABPM data in 
that manner and to provide updated data (excluding the subjects with less than 18 
hours of ABPM measurements in a 24 hour window).  This reanalysis did not 
substantially alter the FDA’s conclusions based on the ITT analysis.  Figure 5 and 6 
below shows a cumulative distribution function (CDF) curve for SBP and DBP changes 
from baseline, respectively, in patients in Study QST 15-005,  as provided by the 
Sponsor in response to an FDA request.  Data from the reanalysis (limited only to 
patients with at least 18 hours of ABPM measures in a 24 hour window) was used to 
generate the CDF curves shown in Figures 5 and 6. 
Figure 5: Cumulative Distribution Curve for SBP changes at Week 12 (Study QST-

15-005). 
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Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF1b 

Figure 6: Cumulative Distribution Curves for DBP changes at Week 12 (Study QST 
15-005). 
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Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF2b 

The Division of Cardiovascular and Renal Products (DCRP) was consulted to assess 
the effect of QST TE on blood pressure. During the NDA review, the DCRP consult 
review team led the review of the BP data and also contributed heavily to the BP-related 
Information Requests that were conveyed to Sponsor.  After analyzing all the relevant 
BP data, including the cumulative distribution function curves from the reanalysis in 
patients with at least 18 hours of adequate ABPM in a 24 hour window, the DCRP 
consult review team concluded that there were group mean increases from baseline to 
Week 12 in Study QST 15-005 in SBP and DBP of 3.7 mmHg and 1.3 mmHg, 
respectively. The DCRP consultants made the following relevant statements in their 
Assessment and Conclusion sections: 

“One can expect a 4 mmHg rise in SBP and a 2 mmHg rise in DBP when 
prescribed QuickShotTM Testosterone (QST). This elevation in blood pressure 
may not be detectable with respect to the usual variation in daily blood pressure 
and may be clinically irrelevant for those with low baseline blood pressures”. 

“Increases in blood pressure throughout the course of the study could reasonably 
be attributable to testosterone because there was no control arm in the Phase 3 
studies”. 

“Approximately 35% of the ITT cohort has no change in or reduced SBP 
measurements at week-12.  Approximately 60% of the ITT cohort had between 0 
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and 20 mmHg increase in SBP at week-12.  The sensitivity analysis showed 
similar results for the per protocol cohort.” 

“Approximately 40% of the ITT cohort has no change in or reduced DBP 
measurements at week-12.  Approximately 60% of the ITT cohort had between 0 
and 20 mmHg increase in DBP at week-12.  The sensitivity analysis showed that 
37% of the per-protocol subjects had no change in or reduced DBP, and 60% of 
had increases of 0-10 in DBP.” 

“The largest increases in blood pressure from baseline generally occurred at week 
#6, with smaller increments at week #12. 

“There is no distinguishable outlier group that drove the overall small increment in 
blood pressure following initiation of QST”. 

As the mean baseline blood pressure increases, there could be a modest increase 
in cardiovascular risk.  

“Consider restricting the use of this product in patients diagnosed with an elevated 
blood pressure” 

In addition, it is important to note that in Study QST 15-005, acceptable baseline blood 
pressure was conservatively defined, such that patients with even modestly elevated 
baseline BP were excluded; specifically, patients with systolic blood pressure ≥140 
mmHg and/or diastolic blood pressure ≥90 mmHg were excluded from the study. 

It is also notable that the Division sought to determine whether the BP increases 
observed in Study QST 15-005 were associated with increased use of antihypertensive 
medications during the study, despite the careful exclusion of hypertensive patients at 
baseline.  The Division conveyed such a request for information to the Sponsor in the 
February 24, 2017 Filing Communication-Filing Review Issues Identified letter. The 
Sponsor responded with information which included that medication changes for the two 
Phase 3 studies (QST 13-003 and QST 15-005) “….medication that could be used for 
the treatment of blood pressure during the studies were (started in ) provided to 9.5% of 
patients, and 5.7% of patients stopped a prescription for any medication that could be 
used for the treatment of blood pressure.” 

Reviewer Comment: Based on their detailed analyses of all the BP data, our 
DCRP consultants confirmed clear and definite mean increases from baseline to 
Week 12 in mean SBP (approximately 4 mm Hg) and mean DBP (approximately 2 
mm Hg). DCRP cautioned that “…as the mean baseline blood pressure 
increases, there could be a modest increase in cardiovascular risk”.  DCRP also 
commented that BP increases occurred in 60% of patients in QST 15-005, and in 
these patients, the SBP increases ranged from 0 to 20 mmHg.  It is also notable 
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that the Sponsor identified that more subjects started medications for elevated 
blood pressure (9.5% versus 5.7%) than stopped medications for blood pressure 
during the two phase 3 studies.  The DCRP consultants further noted that “no 
distinguishable outlier group drove the overall small increment in blood pressure 
following initiation of QST”. DCRP also noted that the Phase 3 studies lacked a 
placebo or active control group, thus, DCRP advised that DBRUP should attribute 
the observed increases in BP to QST TE. 

And finally, of major importance, study QST 15-005 was conducted only in 
normotensive patients, with strict baseline exclusion criteria of systolic blood 
pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg. 

Taken together, the information in this NDA concerning the effect of QST TE on 
blood pressure is of major Clinical concern and importance.  The available 
evidence demonstrates a clinically significant increase in BP attributable to this 
product.  Of significant relevance to this issue is that the protocol for Study QST 
15-005 specifically called for a baseline normotensive study population , serving 
to limit the “worst case” as it pertains to the maximum possible effect of QST TE 
on blood pressure increases in the key subpopulation of hypertensive patients, 
who are an intrinsic part of the male hypogonadism target patient population. 
Further, neither Phase 3 study included a concurrent control or blinding 
methodology; thus, the independent effect of QST TE on BP may be even larger 
than reported to date. 

Therefore, the evidence in the NDA demonstrates a clinically meaningful increase 
in blood pressure as described above, and the main study that identified this 
safety concern (QST 15-005) had no concurrent control group, was unblinded, 
and was limited to normotensive patients, who would show the least effect of a 
pressor agent. 

In the opinion of the Clinical review team, the observed increase in BP, coupled 
with the inadequately conducted study, constitutes a major Clinical deficiency for 
this NDA, and for this reason predominantly, the Clinical review team 
recommends a Complete Response action be taken for this NDA, and the 
Sponsor be asked to provide results from a new ABPM study, to be conducted 
prior to NDA approval, as a randomized, double-blind, placebo-controlled safety 
study that specifically includes patients with baseline hypertension. The study 
should be designed to achieve steady-state, eugonadal range testosterone.  The 
available evidence supports that the maximal BP increase with QST TE should be 
observed by Week 6 of treatment, therefore, a study that includes dose titration to 
eugonadal range and is at least 6 weeks in duration, and optimally 12 weeks in 
duration, should be conducted.  The study should include a post-treatment period 
and final study visit following the post-treatment period.  In addition, it would be 
prudent to conduct periodic assessments in all patients in this study for 
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symptoms of depression, suicide and withdrawal.  These psychiatric 
assessments should employ validated methodologies.  

Increases in Hematocrit: 

Increase in hematocrit is a known effect of testosterone replacement therapy (TRT). 
Thus, elevated hematocrits (HCT) are not unexpected in clinical studies of TRT.  In 
general, TRT protocols include pre-defined discontinuation criteria and pre-defined 
medical procedures to enact for elevated hematocrit values. In this NDA, elevated 
hematocrits were also expected, and were defined as a normal hematocrit level moving 
into the above-normal range. 

Based on that protocol-defined criterion, the incidence of elevated HCT reported as an 
AE in the 1-year Study QST 13-003 was 14% (20 subjects).  The incidence of elevated 
hematocrit reported as an AE was 11% (32 subjects) in the pooled long-term studies 
003 and 005, which included 1 year and 6 months of treatment, respectively. 

It is important to note that these long-term studies had mandatory stopping criteria for 
hematocrit ≥55%.  A total of 4 of 283 subjects (1.4%) across both studies had this 
degree of hematocrit elevation at 3 months after initiating therapy (on Day 90), while a 
total of 9 of 283 subjects (4.5%) had this degree of elevation at 6 months after initiating 
therapy (on Day 180).  All patients who reached this level of hematocrit elevation, at any 
time after initiating therapy in the two long-term studies, are summarized in the following 
Table. 

Table 23: Summary of Patients in Studies QST 13-003 and QST 15-005 With
 
Hematocrit ≥55%, a Protocol-Defined Stopping Criterion 


QST-13-
003 

QST-15-
005 

Pt ID Age Baseline 
Weight 

Baseline 
BMI 

BL 
Hct 

Baseline 
Ctrough 

Wk 12 
Ctrough 

Week 12 QST 
dose 

Threshold 
visit 

56 96.40 36.50 46 303 731 100 mg 38 wks 
49 112.8 36 45 165 322 100 mg 38 wks 
54 111.5 31.5 47 223 304 100 mg 26 wks 
50 136.2 39.8 49 198 521 75 mg 12 wks 
34 103.4 32.6 46 217 246 75(12)/100(13) 38 wks 
63 110.2 36.8 47 208 606 75 mg 26 wks 
61 73.9 24.7 48 289 455 75 mg 13 wks 
57 102.6 33.9 45 213 900 75(12)/50(13) 26 wks 
66 111 38 49 225 192 75(12)/100(13) 26 wks 
61 77.6 26.9 46 82 399 75 mg 18 wks 
57 110 39.2 51 205 706 75(12)/50(13) 13 wks 

53 97 32 45 141 349 100 mg 13 wks 
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BL = Baseline, Hct = hematocrit; Pt = patient 
Source: QST-13-003 Listing 16.2.1.2; Listing 16.2.4.1; Listing 16.2.6.1; Listing 16.2.8.2; Listing 
16.2.9.3 with reviewer edits. 

Reviewer Comment: Elevated hematocrits have been reported for all types of 
TRT.  The overall incidence of elevated hematocrit reported as an AE (pre-defined 
in the long-term studies as a shift from normal range hematocrit to above normal 
range hematocrit) was 11% in the long-term studies combined, and was 14% in 
the 1-year study, QST-13-003.  A total of 4.5 % of patients in the long-term studies 
reached the protocol-defined stopping criterion of >55% HCT by 6 months.  The 
risk of elevated HCT, including polycythemia, with chronic use of TRT is well 
known. It is also generally accepted that elevated HCT can be associated with an 
increased risk of stroke.  Whether the incidences reported for QST TE in this NDA 
are higher than those that have been reported with other forms of TRT, and what 
role in these outcomes was played by the long-term treatment administered in 
Studies QST 13-003 and QST 15-005 is unclear.   

HCT increase is not unexpected for TRT products and these data are largely  
comparable to other approved TRT products, with the understanding that cross-
NDA comparisons are of an exploratory nature. Of note, in most other TRT 
studies, patients were discontinued when their hematocrit was ≥ 55% not > 55% 
as pre-defined in the QST TE long-term studies. Thus, the QST TE data are not 
directly comparable to the data for most other TRT products, with some degree of 
underestimation for QST TE. 

Nevertheless, an exploratory cross-NDA comparison was conducted on HCT, using 
only publicly available information from the approved labeling of other approved TRT 
products.  The following table was provided by the Sponsor and summarizes the 
relevant publicly available information for other approved TRT products. 

Table 24: Publicly Available Information Relevant to Increased Hematocrit (HCT) 
and Hemoglobin (Hbg) in Approved Product Labeling for Some TRT Products 
Therapy Duration of Treatment 

treatment 
Criteria and 

Reported Incidence 
Testim 1% 

50 mg 
100 mg 

90 days ADR 
Hematocrit increased 1% 
Hematocrit increased 2% 

Testim 1% 
50 mg 

90 days TEAE 
Hematocrit increased 1 % 
Hemoglobin increase 1% 

Androgel 1.62% 182 days ADR 
2% 
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Axiron 120 days 
180 days 

ADR 
Hematocrit increased 4% 
Hematocrit increased 7% 

Fortesta 6 months TEAE 
Polycythemia 4.2% Erythrocytosis 2.5% 

Fortesta Various TEAE 
Polycythemia 4.2% 

Aveed 
750 mg 

84 weeks ADR 
Hemoglobin increased 2% 
Hematocrit increased 1% 

Reviewer Comment: The table demonstrates that elevated hematocrit and 
polycythemia have been reported for all TRT products.  The ability to draw 
meaningful conclusions from any comparisons between products based on the 
limited information in this table is difficult.  Although the incidence rates 
observed for QST appear higher than those reported for most products on this 
list, but appear comparable to the rates reported for Fortesta, it is not clear how 
the hematocrit-related AEs were defined in other protocols and how the AEs were 
collected and analyzed.  These study design and data analyses issues can have 
marked effects on conclusions about comparability or non-comparability between 
products for this important issue. 

In regard to mean increase in serum hemoglobin (Hgb) and hematocrit, QST dosing 
resulted in mean increases in serum hemoglobin of 1.0 ± 1.084 g/dL at 6 months, and 
1.09 ± 1.39 g/dL at 1 year. Mean hematocrit increased by 3.8 ± 3.4% at 6 months and 
by 5.4 ± 3.42% at Week 52. 

For comparison, the Sponsor presented results from published literature for other 
approved TRT products. For Androgel (T gel), Wang et al published Phase 3 data which 
demonstrated increases for both Hct and Hgb. In the 100 mg/day T gel group, both Hct 
and Hgb increased significantly on Day 90 (mean increase in Hgb, 1.09 ± 0.12 g/dL; in 
Hct, 3.54 ± 0.39%) and remained increased on Day 180 (mean increase in Hgb, 1.27 
±0.15 g/dL; in Hct, 4.14 ±0.44%) (Wang 2000). With Androgel dosing out to 42 months, 
Wang reported fourteen patients out of 153 (9%) with hemoglobin over 18 gm/dL or 
hematocrit greater than 56%at some time during the study (Wang 2004). Lipschultz 
reported that hypogonadal men who received serum TT concentration-guided therapy 
with Androgel 1% for 9 months had a mean increase in hemoglobin and hematocrit by 
0.79 ± 0.9 g/dL and 2.55 ± 2.6 % (mean ± SD) respectively.  Pastuszal et al reported in 
2015 that Testopel produced similar changes in mean hemoglobin and hematocrit of 
0.81 ± 1.2 gm/dL and 2.62± 3.5% (Pastuszak 2015). 

Reviewer Comment: Although it appears that the mean increases in serum 
hemoglobin and hematocrit are largely comparable between the rates reported in 
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the long-term QST studies QST 13-003 and 15-005 and the rates reported in long-
term studies of other TRT studies, conclusions based on comparisons between 
different TRT products based on the limited published information are difficult 
and limited.  Some factors that can affect the mean increases and rates of 
elevated hematocrit include study discontinuation of patients who meet certain 
protocol-defined HCT-related stopping criteria.  In the case of QST TE, 4.5% of 
patients discontinued therapy by 6 months and the effect of these 
discontinuations on the calculated mean changes is not clear. 

The mean rise in serum Hgb and hematocrit observed with QST in the long-term 
studies confirms the known TRT risks of elevated hematocrit and polycythemia. 
It is not possible draw definitive conclusions concerning comparisons to other 
TRT products for this risk.  Overall, this safety concern will eventually need to be 
addressed by prominent labeling, including advice to prescribers for 
conscientious monitoring. 

Prostate-Related AEs and Increases in Serum PSA: 

A known risk of TRT is further prostatic enlargement and worsening of pre-existing 
bladder outlet obstruction symptoms.  Increase in serum prostatic specific antigen 
(PSA) have also been reported with TRT. In the QST development program, serum  
PSA rose from a mean baseline of 1.053 ug/L by 0.255 ug/L at Month 3 and was slightly 
lower at Month 6 compared to Month 3, with a mean increased from baseline to Month 6 
of 0.241 ug/L to 1.27 ug/L. 

In Study QST 13-003, a one year study in 97 patients, the mean serum PSA increased 
by 0.362 ug/L from a baseline of 1.333 ug/L. The mean percentage increase from 
baseline in serum PSA was approximately 24% at Month 3, was 19% at Month 6. and 
was 27 at Month 12%. 

There were no reports of prostate cancer during the QST TE studies, but One patient 
was discontinued during study QST 13-003 for an AE of prostatic neoplasm on Day 
259. 

The protocols for the two long-term studies QST 13-003 and 15-005 required that 
patients with serum PSA increase of ≥ 1.4 ng/mL, or with an absolute serum PSA 
concentration of >4.0 ug/L, were to discontinue dosing with QST TE. There were 13 
patients who reached these thresholds. None of these patient had progressive 
increases in serum PSA after discontinuing QST. Overall 22 patients (7.8%) had an AE 
of increased PSA reported over up to one year. An AE of increased PSA was concluded 
when the patient’s serum PSA rose by >0.75 ug/L, or when the total serum PSA was > 
4.0 ug/L. In the first 6 weeks of the studies, there were no such reports. Twelve events 
(3.4%) were reported during the period from Week 6 to Month 6, and the remainder 
were reported after Month 6. 
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The Sponsor provided an exploratory comparison of publicly available data for the 
changes in serum PSA with different TRT products. The Sponsor stated that for 
Androgel 1.62% (from the Androgel 1.62% label), 11.1% of patients that had an AE of 
increased PSA in the first 182 days of the treatment. According to the package insert for 
Aveed, with treatment  for 84 weeks there is reported to be an AE rate for increased 
PSA of 4.67% and an increase in mean PSA from a baseline of 1.0 ug/L to 1.5 ug/L at 
week 84 (a 50% increase in PSA). The Axiron label provides both short term (120 day) 
and long term (180 day) rates of increased PSA of 1% and 4%, respectively. 

Reviewer Comment: The overall incidence rate of “PSA increase” as a clinical AE, 
defined in the protocol by pre-determined changes from baseline in serum PSA, 
was 7.8% in the phase 3 QST TE studies. This is not unexpected for a TRT and the 
rate appears within the reported range for other TRT products. One patient was 
discontinued during study QST13-003 for an AE of “prostatic neoplasm” on Day 
259 of Study QST 13-003. No patients were discontinued for prostate-related AEs 
during QST 15-005. 

The effect on changes from baseline in mean PSA due to patient discontinuations 
upon reaching protocol-defined PSA thresholds is unclear. In addition, there are 
inherent difficulties in drawing conclusions from exploratory comparisons 
between different TRT products due to different protocols, different patient 
inclusion/ exclusion criteria, different stopping criteria, etc.  At an appropriate 
time in product development, increases in serum PSA that were observed in the 
QST clinical studies will need to be addressed eventually in future product 
labeling. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

All AEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) 
version 16.0. An adverse event was considered to be a treatment emergent adverse 
event (TEAE) if the AE started on or after the first dosing of study drug, or existed prior 
to the first dose and worsened in severity or relatedness to study drug after dosing. 

In the Sponsor’s integrated Safety population pool of patients in short-term, Phase 1 
and Phase 2 studies (Studies 002, 004, and 006), a total of 21 (19.8%) subjects had at 
least 1 TEAE. The majority of these (16 subjects, 15.1%) were considered mild in 
severity, with 5 subjects (4.7%) experiencing events of moderate severity. There were 
no severe TEAEs reported in this pool and no TEAEs led to discontinuation from any of 
these three short-term studies. One SAE in Study QST 13-002 was reported to occur 
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during the Screening period. This subject failed screening due to high TT concentrations 
and did not receive study drug. 

In the Sponsor’s integrated Safety population pool of patients in the long-term, Phase 3 
studies (Studies 003 and 005), a total of 212 patients (74.9%) experienced at least 1 
TEAE. The majority of TEAEs were considered mild (35.7% of patients) or moderate 
(35.3% of patients) in severity; 11 patients (3.9%) had TEAEs that were considered 
severe. The following table summarizes the AEs in these two pools of safety 
populations, the short-term population (Studies 002, 004, and 006) and the long-term 
population (Studies 003 and 005). 

Table 25: Summary of TEAEs in the Pooled Safety Populations (Short-Term 

Studies 002, 004 and 006 and Long-Term Studies 003 and 005) 


Category 
Studies 

002/004/006 
N=106 
n (%) 

Studies 
003/005 
N=283 
n (%) 

Patients with any AE 21 (19.8) 215 (76.0) 
Patients with any TEAE 21 (19.8) 212 (74.9) 
Patients with any TEAE by maximum severity

 Mild 16 (15.1) 101 (35.7)
 Moderate 5 (4.7) 100 (35.3)
 Severe 0 (0.0) 11 (3.9) 

Patients with any SAE 0 (0.0) 7 (2.5) 
Patients with any treatment-emergent SAE 0 (0.0) 7 (2.5) 
Patients with TEAE leading to discontinuation 0 (0.0) 38 (13.4) 
Patients with any adverse event leading to death 0 (0.0) 1 (0.4) 
SAE = serious adverse event; TEAE = treatment-emergent adverse event. 
Source: ISS Table 246.4.1, Table 35.5.1.1 with reviewer edits. 

In regard to the reported incidence of AEs by patient age, when comparing younger 
(<65 years of age) and older men (≥ 65 years of age), a greater percentage of subjects 
in the ≥65 years subgroup reported an SAE (6.1%), a TEAE that was moderate in 
severity (59.2%, a TEAE that lead to study discontinuation (24.5%).  The comparable 
rates in the <65 year subgroup for SAEs, AEs of moderate severity, or AE leading to 
study discontinuation were 1.7%, 30.3% and 11.1% respectively. The following Table 
summarizes AEs by those two age subgroups. 
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Table 26: AEs by Age < 65 Years and Age ≥ 65 Years in the Pooled Long-Term 
Studies QST 13-003 and QST 15-005 

Category 

<65 Years 
N=234 
n (%) 

≥65 years 
N=49 
n (%) 

Patients with any TEAE 169 (72.2) 43 (87.8) 
Patients with any TEAE by maximum severity

 Mild 90 (38.5) 11 (22.4)
 Moderate 71 (30.3) 29 (59.2)

   Severe 8 (3.4) 3 (6.1) 
Patients with any SAE 4 (1.7) 3 (6.1) 
Patients with any treatment-emergent SAE 4 (1.7) 3 (6.1) 
Patients with TEAE leading to discontinuation 26 (11.1) 12 (24.5) 
Patients with any adverse event involving death 0 (0) 1 (2.0) 
SAE = serious adverse event; TEAE = treatment-emergent adverse event. 
Source: ISS Table 35.5.1.1 with reviewer edits. 

Reviewer Comment: While there were higher rates of TEAEs, AEs of moderate 
and severe intensities, and AEs leading to study discontinuation in the ≥ 65 years 
age group compared to the < 65 years age group reported in the long-term QST 
studies, conclusions about these findings are limited by the small number of 
subjects, n=49, in the older age category.  Nonetheless, this data appears to 
support the continued FDA admonition concerning caution with use in the older 
aged population. 

The following section summarizes the incidence rates of commonly reported AEs by 
System Organ Class (SOC) and by Preferred Terms. 

For the short-term, Phase 1 and Phase 2 Studies 002, 004, and 06, the most commonly 
reported AEs were: vessel puncture site hematoma (3 subjects), upper respiratory tract 
infection (2 subjects), headache (2 subjects), insomnia (2 subjects) and cough (2 
subjects). All other events were reported in only one subject. No event was reported in 
more than 5% of subjects. The majority of the TEAEs were rated as mild in severity (16 
events), with 5 events rated as moderate in severity, and no events rated as severe. 

For the long-term, Phase 3 Studies 003 and 005, the SOCs with the largest number of 
subjects with reported TEAEs were Infections and Infestations (79 subjects, 27.9%), 
Investigations (76 subjects, 26.9%), General Disorders and Administrative Site 
Conditions (56 subjects, 19.8%), and Musculoskeletal and Connective Tissue Disorders 
(33 subjects, 11.7%). 

The most common TEAEs were: hematocrit increased (32 subjects, 11.3%), PSA 
increased (22 subjects, 7.8%), upper respiratory tract infection (22 subjects, 7.8%), 
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hypertension (22 subjects, 7.8%), injection site bruising (15 subjects, 5.3%), injection 
site hemorrhage (13 subjects, 4.6%), and sinusitis (13 subjects, 4.6%). 

The following Table summarizes these AEs by SOC and Preferred Term. 

Table 27: Number (%) Patients with AEs by SOC and Preferred Term in the Long-
Term Phase 3 Studies QST 13-003 and QST 15-005 

System Organ Class 
Preferred Term 

Studies 003/005 Overall 
N=283 
n (%) 

Patients with any TEAE 212 (74.9) 
Blood and Lymphatic System Disorders 9 (3.2)
   Polycythemia 5 (1.8) 
Eye Disorders 9 (3.2)
   Vision blurred 3 (1.1) 
Gastrointestinal Disorders 26 (9.2)
   Hemorrhoids 4 (1.4)

 Nausea 4 (1.4)
   Abdominal pain 3 (1.1)

 Diarrhea 3 (1.1)
   Gastroesophageal reflux disease 3 (1.1)
   Large intestinal polyp 3 (1.1) 
General Disorders and Administration Site Conditions 56 (19.8)
   Injection site bruising 15 (5.3)
   Injection site hemorrhage 13 (4.6)
   Fatigue 6 (2.1)
   Injection site erythema 5 (1.8)
   Edema peripheral 5 (1.8)
   Injection site induration 3 (1.1)
   Non-cardiac chest pain 3 (1.1) 
Immune System Disorders 4 (1.4)
   Seasonal allergy 3 (1.1)
   Infections and Infestations 79 (27.9)
   Upper respiratory tract infection 22 (7.8)
   Sinusitis 13 (4.6)
   Nasopharyngitis 11 (3.9)
   Urinary Tract Infection 8 (2.8)
   Bronchitis 7 (2.5)
   Gastroenteritis 4 (1.4)

 Influenza 4 (1.4)
   Pneumonia 4 (1.4)
   Acute sinusitis 3 (1.1)
   Viral infection 3 (1.1) 
Injury, Poisoning and procedural complications 21 (7.4) 
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Muscle strain 
lnvestiaations 

Hematocrit increased 
Prostatic soecific antiaen increased 
Blood creatine ohosohokinase increased 
Blood testosterone increased 

Metabolism and Nutrition Disorders 
Hvoerlioidemia 

Musculoskeletal and Connective Tissue Disorders 
Back oain 
Arthralaia 
Bursitis 
Musculoskeletal oain 
Osteoarthritis 
Pain in extremitv 

Nervous Svstem Disorders 
Headache 
Dizziness 
Sciatica 

Psvchiatric Disorders 
Anxietv 
Insomnia 
Deoression 

Renal and Urinarv Disorders 
Hematuria 

Reoroductive Svstem and Breast Disorders 
Prostatitis 
Testicular atroohv 

Resoiratorv Thoracic and Mediastinal Disorders 
Couah 
Sinus conaestion 
Dvsonea 
Sleeo aonea svndrome 

Skin and Subcutaneous Tissue Disorders 
Acne 
Dermatitis contact 
Eczema 

Vascular Disorders 
Hvoertension 
Flushina 

3 (1.1) 
76 (26.9) 
32 <1 1.3) 
22 <7.8) 
10 <3.5) 
4 (1.4) 
12 f4.2l 
3 <1.1) 

33f11.7l 
7 <2.5) 
5 (1.8) 
3 (1.1) 
3 <1.1) 
3 <1.1) 
3 <1.1) 
20 (7.1) 
10 (3.5) 
3 <1.1) 
3 <1.1) 
14 f4.91 
4 (1.4) 
4 (1.4) 
3 <1.1) 
11 f3.91 
4 <1.4) 
22 fl.Bl 
8 <2.8) 
3 <1.1) 

21 fl.41 
6 <2.1) 
4 (1.4) 
3 (1.1) 
3 <1.1) 
28 f9.91 
4 <1.4) 
3 (1.1) 
3 (1.1) 
27 f9.5l 
22 <7.8) 
3 <1.1) 

~lthough a subject may have had two or more TEAEs, the subject is counted only once within a SOC 
category. The same subject may contribute to two or more preferred term categories. 
PT =preferred term; SOC =system organ class; TEAE =treatment-emergent adverse event. 
Source: /SS Table 35.5.2.1 with reviewer edits. 
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Reviewer Comment: The incidence of hypertension (7.8%) is notable.  It is not 
clear whether these represent new cases of hypertension in otherwise 
normotensive subjects or worsening of hypertension in baseline hypertensive 
subjects. The severity of hypertension in these subjects is also unknown.  It 
would be prudent to include this information in eventual labeling. 

In addition, there appears to be only modest numbers (and incidences) of reports 
of local site reactions, such as bruising 15 (5.3%) and hemorrhage 13 (4.6%).  
Thus, in long-term studies the use of the QST TE autoinjector was not associated 
with a large number or high incidence of local site reactions. Nonetheless, this 
information should be reflected in eventual labeling. 

7.4.2 Laboratory Findings 

The following section provides a description of highlights of laboratory test results in this 
NDA. 

In the Long-Term Study Safety Population (Studies 003 and 005), safety laboratory 
tests included chemistry, hematology, urinalysis, coagulation, PSA, lipids, and 
endocrine function tests. The Sponsor provided a summary of these results at baseline 
and at all scheduled post-dose visits. There were no notable changes from baseline in 
mean values for the standard biochemistry laboratory parameters. 

The effect of TRT on serum lipids remains unclear.  Lipid parameters were evaluated in 
the long-term studies.  Decreases from Baseline to Week 52 were observed for all lipid 
parameters, including HDL-cholesterol. Mean cholesterol and triglyceride 
concentrations decreased by 17.3 mg/dL and 16.5 mg/dL, respectively, and mean LDL
C and HDL-C concentrations decreased by 8.5 mg/dL and 4.5 mg/dL, respectively. The 
following table summarizes the results of serum lipid concentrations for the pooled 
Studies 003 and 005. 

Table 28: Summary of Serum Lipids Evaluations for Pooled Studies QST 13-003 
and QST 15-005 

Parameter 
(unit) 

Statistic Baseline Week 
13 

Change 
from 

Baseline to 
Week 

13 
Week 

26 

Change 
from 

Baseline to 
Week 

26 
Week 

52 

Change 
from 

Baseline to 
Week 

52 

Cholesterol (mg/dL) 
n 282 261 260 240 239 97 97 
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Mean 

n 
Mean (SD) 

HDL Cholesterol = high-density lipoprotein cholesterol; LDL Cholesterol = low-density lipoprotein 

cholesterol; SD= standard deviation. 

Source: /SS Table 35.7.5.1 with reviewer edits. 


Similar patterns for serum lipid changes from baseline were observed across age 
subgroups as compared to the overall safety population, with decreases from Baseline 
to Week 52 observed for all lipid parameters, including HDL-cholesterol, in both 
subgroups. 

Reviewer's Comment: While mean cholesterol, triglycerides and LDL-cholesterol 
serum concentrations decreased, HDL-cholesterol concentrations also 
decreased. The clinically meaningfulness of the changes in serum lipids is 
unclear. 

No notable changes from baseline were observed for any urinalysis parameters. 

No notable changes from baseline were observed for laboratory coagulation 
parameters. 

In the pooled Safety Population from the long-term studies 003 and 005, hematocrit 
demonstrated a mean increase from baseline of 2.5% at Week 13, 3.8% at Week 26, 
and 5.4% at Week 52. No notable changes from baseline were observed for any other 
hematology laboratory parameter. The following table summarizes the hematocrit (HCT) 
changes from Baseline in the long-term studies. 

Table 29: Summary ofHCT Changes in the Long-Term Studies QST 13-003 and 

QST 15-005): 
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Parameter 
(unit) Statistic 

Baseline Week 
13 

Change 
from 

Baseline to 
Week 

13 
Week 

26 

Change 
from 

Baseline to 
Week 

26 
Week 

52 

Change 
from 

Baseline to 
Week 

52 

Hematocrit <%) 
n 283 258 258 236 236 96 96 

Mean 
(SD) 

45.1 
(3.34) 

47.7 
(3.77) 

2.5 
(2.95) 

49.1 
(4 .05) 

3.8 
(3.40) 

50.1 
(3.73) 

5.4 
(3.42) 

SD =standard deviation. 
Source: /SS Table 35.7.2.1 with reviewer edits. 

A similar pattern and magnitude of extent of mean changes from baseline in HCT were 
observed for the <65 years and <::65 years subgroups and the overall safety population. 

Reviewer Comment: The reader is referred to the section of this review entitled 
"Submission Specific Primary Safety Concerns" (Section 7.3.5) for a full 
description and analysis of increases in HCT observed in the QST TE studies. 

As described previously in this review, changes from baseline were observed in serum 
PSA concentrations with treatment. Mean PSA concentrations were 1.05 µg/L at 
Baseline and increased to 1.32 µg/L, 1.27 µg/L and 1.33 µg/L at Weeks 13, 26, and 52, 
respectively. The following table summarizes the mean PSA Baseline values and 
changes from baseline during the studies. 

Parameter 
(unit) Statistic 

Baselin 

Change 
rom 

Baseline to 
eek eek 

13 13 

Change 

PSA 


SD =standard deviation. 

There were 5 patients with PSA concentrations greater than the upper limit of normal 
(>ULN) at Week 13, 3 patients with PSA concentrations >ULN at Week 26, and 2 
patients with values >ULN at Week 38. There were no patients with PSA values >ULN 
at Week 52. 
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PSA concentrations were higher at Baseline in the 2:65 year old subgroup (1.51 µg/L) 
compared to the <65 year subgroup (0.96 µg/L). PSA concentrations increased in both 
age groups with treatment, and the magnitude of the increase relative to Baseline 
values was comparable in the two groups. There were 4 patients 2:65 years old and 1 
patient < 65 years old with PSA concentrations greater than the upper limit of normal 
(>ULN) at Week 13, and 2 patients 2:65 years old versus 1 patient < 65 years old with 
PSA concentrations >ULN at Week 26. 

Reviewer Comment: The reader is referred to the section of this review entitled 
"Submission Specific Primary Safety Concerns" (Section 7.3.5) for a full 
description and analysis ofobserved increases in serum PSA in the QST studies. 

7 .4.3 Vital Signs 

Reviewer Comment: The reader is again referred to the section of this review 
entitled "Submission Specific Primary Safety Concerns" (Section 7.3.5) for a full 
description and analyses of the blood pressure data, including increases in BP. 

7.4.4 Electrocardiograms (ECGs) 

In the Phase 2, short-term (2 dose) study QST-16-006, one patient (b)(sJ had a 
clin ically significant abnormal ECG reading ("afib with ventricular response rate of 104 
(bpm)" at Visit 3) and th is was coded as a cardiovascular TEAE; the TEAE was 
moderate in severity. 

In the 1-year, ivotal efficacy and safety Study QST-13-003, 2 patients (Patient 
and Patient <bn61) had cl inically significant abnormal ECG readings. The ECG for 
Patient <b><

5 
> s owed paroxysmal atrial tachycardia at the Week 26 Visit; subsequent 

ECG readings for this patient were normal. The ECH for Patient <b><5
I showed a 

right bundle branch block at the Week 12 Visit and this patient subsequently withdrew 
early from the study. All other patients had normal ECG readings or abnormal readings 
that were deemed not cl inically significant. 

In the 6-month, safety Study QST-15-005, 2 patients had cl inically significant abnormal 
6ECG readings during the study. Patient < ><61 had new onset angina during the 

Screening period, which he kept concealed from the investigator and his ECG showed 
an "anteroseptal infarct with lateral t wave changes" at the ET Visit. These events 
resulted in the reporting of a number of cardiovascular TEAEs for this patient during the 
study; The ECG for Patient Cb><5

' showed "sinus rhythm, left bundle branch block" at 
the Week 13 Visit (Day 85) anClc espite th is, he continued in the study. 

Few cardiovascular TAES were reported in the QST TE studies, and these were 
generally limited to conduction abnormalities and tachycardia typically discovered on 
routine ECG in asymptomatic patients. A single patient, Cb> W who had new onset 
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angina during Screening that he concealed from the investigator, entered the study and 
his clinical course accounts for all the ischemic TEAEs that were reported in the Phase 
3 program. The nature, severity and incidence of cardiovascular events in this patient 
did not suggest any unusual pattern potentially related to QST TE. 

Reviewer Comments: The ECG changes and findings during the studies are 
within the range of CV abnormalities observed as background in this patient 
population. 

7.4.5 Special Safety Studies/Clinical Trials 

The reader is referred to the final review by the Division of Medication Errors and 
Prevention Analysis (DMEPA) for a discussion of special Human Factors (HF) studies 
that were conducted to assess patient usability of the QST autoinjector.  Otherwise, no 
other special safety studies were conducted in support of this NDA. 

7.4.6 Immunogenicity 

No tests for immunogenicity were conducted in support of this NDA.  

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

For most formulations, doses of testosterone replacement therapy are titrated to 
achieve avergae total testosterone concentrations in the normal range, often defined as 
300 to 1100 ng/ dL.  For QST TE, all subjects are started at a single weekly dose of 75 
mg subcutaneous injection each week and dose titrated up (to a maximum of 100 mg 
once weekly) or down (to a minimum of 50 mg once weekly) depending on trough total 
testosterone concentration levels at Week 6 of therapy.  In this NDA, the subsets of 
patients who received the three titrated doses were too small for meaningful dose-
dependent AE analysis for the phase 3 studies. 

7.5.2 Time Dependency for Adverse Events 

The reader is referred to previous sections of this review, including Section 7.3.5 for 
time dependency of certain safety-related observations such as increases in HCT 
serum PSA, and BP. While BP increases appear to be stable after 6 or 12 weeks of 
dosing, increases in HCT, and perhaps PSA, appear to continue to increase with longer 
duration of TRT.  In regard to increases in HCT and perhaps PSA with time, these have 
been reported previously for products in the TRT class. 
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7.5.3 Drug-Demographic Interactions 

Aside from subject age, the overall safety database was too small to perform 
meaningful subgroup analysis. 

7.5.4 Drug-Disease Interactions 

The sponsor did not provide information about any drug-disease interactions and the 
small number of patients in the phase 3 studies limits analysis for meaningful 
conclusions in this regard. 

7.5.5 Drug-Drug Interactions 

No specific drug-drug interactions were assessed in the clinical development program 
for this product. 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

No specific new information was submitted for human carcinogenicity in this 
submission.  

7.6.2 Human Reproduction and Pregnancy Data 

No human reproductive assessments for this product were conducted in males and 
none in their spouses or female partners in the clinical development program. 
Pregnancy information of the subjects’ spouses or partners was not reported. 

Suppression of spermatogenesis and gynecomastia are known potential risks of 
testosterone. In this NDA, the frequency of AEs in the Reproductive and Breast 
Disorders SOC did not raise a concern of increased risk compared to other products in 
the TRT class. 

7.6.3 Pediatrics and Assessment of Effects on Growth 

All clinical trials submitted in this NDA were conducted in adult men with hypogonadism. 
No studies in pediatric patients (<18 years old) were conducted.  In regard to the 
potential need for studies in pediatric patients to meet the requirements of the Pediatric 
Research Equity Act (PREA), the reader is referred to the final consultative review by 
the Division of Metabolic and Endocrine Products (DMEP). 
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7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

There were no cases of accidental or voluntary overdose reported in the Phase 2 and 3 
studies of QST TE.  Nonetheless, a Controlled Substances Staff (CSS) consult was 
requested and obtained in order for CSS to consider the issues of abuse potential and 
withdrawal phenomena with this product.  The CSS consultants also were asked to 
consider the psychiatric AEs reported in the Phase 3 QST TE studies. The reader is 
referred to the final consultative review from the CSS for a full discussion of these 
issues. 

Reviewer Comment: It is expected that this product would have the same Abuse 
Potential labeling under Section 9 of labeling as for other testosterone products 
in its class. Based on the psychiatric AEs reported in the NDA, the CSS 
recommended that all future studies of QST include specific monitoring for 
depression, suicide and withdrawal and the Clinical review team concurs. 

7.7 Additional Submissions / Safety Issues 

In response to the 74-Day Letter and a number of NDA information requests (IR), the 
Sponsor provided additional submissions during this review cycle. These were all 
reviewed and no additional safety issues were identified in these submission other than 
the safety issues that have been discussed previously in the Review of Safety section 
(Section 7) of this review. 

8 Postmarket Experience 
There is no postmarketing experience for the QST autoinjector TE product. There is 
very little published literature information concerning the chronic subcutaneous 
administration of TE to hypogonadal men.   However, Delatestryl, the intramuscular 
form of TE, has been marketed since its approval in 1953. To some extent, the risks of 
intramuscular TE are known.  The data generated by the Sponsor for QST TE add to 
that safety information. 

9 Appendices 

9.1 Literature Review/References 

Al-Futaisi AM, Al-Zakwani IS, Almahrezi AM, Morris D. SC Administration of Testosterone, 
SaudiMed J 2006: vol 27(12): 1843–1846. 

Bhasin S, Bremner WJ. Emerging issues in androgen replacement therapy. J Clin Endocrinol 
Metab. 1997; 82:3–8. 
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Bhasin S, Cunningham GR, Hayes FJ, Matsumoto AM, Snyder PJ, Swerdloff RS, Montori VM; 
Task Force, Endocrine Society. Testosterone therapy in men with androgen deficiency 
syndromes: an Endocrine Society clinical practice guideline. J Clin EndocrinolMetab. 2010; 
95(6):2536-59. 

Delatestryl® (Testosterone Enanthate Injection, USP) Endo Pharmaceutical Solutions, Inc., 
Package Insert June 2011. 

Greenspan MB and Chang CYM, Stable Testosterone concentrations achieved with 
subcutaneous Testosterone injections, The 5th World Congress on The Aging Male, March 
2006; 9(1): pg. 15(51). 

Wang C, Nieschlag E, Swerdloff R, Behre HM, et al. 2008 CONSENSUS STATEMENT 
Investigation, treatment and monitoring of late-onset hypogonadism in males ISA, ISSAM, 
EAU,EAA and ASA recommendations. Eur J Endocrinol 159 507–514. 

9.2 Labeling Recommendations 

It is premature to provide final Clinical recommendations for labeling, especially for the 
potential risk of increased blood pressure related to QST TE, because the currently 
available safety information is insufficient to make evidence-based labeling 
recommendations in that regard.   A pre-approval, randomized, controlled, blinded 
ABPM study in a hypogonadal male population, including some patients with baseline 
hypertension, is needed to define the independent effect of QST TE on blood pressure.  
In addition, additional information on symptoms of depression, suicide and withdrawal 
should be collected in a pre-approval study to further inform evidence-based safety 
labeling. 

9.3 Advisory Committee Meeting 

In this first cycle review, an Advisory Committee meeting was not scheduled to discuss 
the safety issues identified in this application. This decision should be reconsidered 
upon the Agency’s receipt and preliminary review of the Sponsor’s anticipated Complete 
Response and the requested additional safety data, especially concerning increased BP 
and psychiatric symptomatology. 
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9.4 Schedule of Study Assessments 

9.4.1 QST-13-003 Study Assessments 

Table A: Schedule of Assessments- Screening and Treatment titration phases 
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Table A: Schedule of Assessments- Screening and Treatment titration phases 
(continued): 

Source from Protocol QST-13-003 with reviewer edits. 
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Table B: QST-13-003 PK Sub-Study Schedule of Assessment (WEEK 1 PK sub-study): 
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Table C:  Schedule of Assessments – Extended Treatment and Follow-Up (QST-13
003): 

Source: Protocol QST-13-003. 
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9.4.2 QST 15-005 Study Assessments 

Table A: Schedule of Assessments Screening and Titration Period- General Population. 

Footnotes on following page. 
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Footnotes for Table A: 

Source: Protocol QST 15-005
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Table B1: Schedule of Assessments: Treatment Week 1- PK Sub-Study: 

Table B2: Schedule of Assessments: Treatment Week 6- PK Sub-Study: 
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Table B3: Schedule of Assessments: Treatment Week 12- PK Sub-Study: 

Table B4: Schedule of PK Assessments: 

Source: Tables B1-B4 from QST 15-005 protocol with reviewer edits. 
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Table C: Schedule of Assessments- extended treatment period and Follow-Up/ Early 
Termination Included: 

Source: QST 15-005 protocol with reviewer edits. 
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	1 
	Executive Summary 

	Recent Regulatory Overview 
	On December 20, 2016, Antares Pharma (Sponsor) submitted an original NDA 209863 (testosterone enanthate [TE] subcutaneous injection). 
	On October 20, 2017, he Division issued a Complete Response Letter (CRL). Two Clinical deficiencies were listed in the Division’s CRL, as follows: 
	t

	1) A clinically meaningful mean increase in blood pressure (BP) was observed with use of Xyosted, with potential for an associated increased risk of major adverse cardiovascular events, and 
	2) Two cases of suicide attempt (including one completed suicide) and two cases of depression were reported in the Xyosted development program; drug causality could not be excluded. 
	On February 21, 2018, the Division met with Antares at a Type A meeting to discuss pathways to resolve the deficiencies listed in the CRL and identify any remaining issues. The reader is referred to the final Type A meeting minutes dated March 22, 2018. 
	On March 29, 2018, the Sponsor submitted a Complete Response NDA re-submission to NDA 209863 (testosterone enanthate [TE] subcutaneous injection). 
	The Sponsor did not submit new data or studies to this CR NDA re-submission. The CR submission contains revised labeling and proposals to address the CR deficiencies. The reader is referred to the Clinical Review for the original NDA 209863, dated October 16, 2017, for a review of studies and data in the original submission. 
	Recommendation on Regulatory Action 
	The Clinical review team recommends an Approval action for this new drug application (NDA) for the following reasons: 
	: The efficacy data from the Phase 3 pivotal Study QST-13-003, along with supporting data from the Phase 3 Study QST-15-005, supports the Sponsor’s contention that Xyosted provides testosterone replacement in adult men with hypogonadism. 
	Efficacy

	: The safety profile for Xyosted is consistent with the known safety profile for TRT, as demonstrated by the data submitted in the original NDA, except for the following three serious safety issues which are now considered to be resolved: 
	Safety

	1) Identification of the potential for Xyosted to raise average systolic blood pressure (SBP) by approximately 4 mm Hg, a clinically meaningful amount. 
	Specifically, ABPM measurements in Study QST-15-005 showed that treatment with Xyosted was associated with mean systolic/diastolic BP increases of 4/2 mm Hg. 
	The Sponsor agrees to resolve this deficiency through the following: a) Substantive labeling revisions, including the following elements: 
	•. 
	•. 
	•. 
	A Boxed Warning 

	•. 
	•. 
	A new Contraindications that limits use of Xyosted to the indicated patient population 

	•. 
	•. 
	A comprehensive Medication Guide (Med Guide) 


	b) A Post marketing requirement (PMR) to assess patients’ comprehension of the Med Guide 
	2) Reporting of two cases of suicide attempt (including one completed suicide) and two cases of severe depression in a rather small safety database. 
	The Sponsor proposes substantive labeling revisions, including a new Warning for Depression and Suicide that will describe these 4 cases, including the attempted and completed suicides. The Sponsor also agrees to provide quarterly Periodic Adverse Event Reports (PADER) for the first three years of marketing that will contain a section dedicated to this key safety issue. The Sponsor will propose changes to the Xyosted labeling, if needed, based on their findings for this issue. At this time, while the labeli
	3) Reporting of high rates of erythropoietic adverse events (AEs), such as increased hematocrit and polycythemia, in the phase 3 studies 
	The Sponsor agrees to substantive labeling revisions to reflect these findings and the labeling will recommend monitoring of hematocrit every 3 months while on patients are on Xyosted, which resolves this deficiency. 
	Risk Benefit Assessment 
	The Clinical review team concludes that Xyosted is safe and effective as labeled. The risk/ benefit ratio for Xyosted for TRT in men with hypogonadism is now considered acceptable for approval of this NDA. 
	In the prior review cycle, the Clinical review team had recommended a Complete Response (CR) action based on the Clinical safety deficiencies provided in Section 1 above. 
	However, the Sponsor now agrees to substantive labeling revisions including changes to the Boxed Warning, a new Contraindication, and a comprehensive Medication Guide, as well as to a PMR study that will assess patients’ comprehension of the Med Guide. These changes address the safety deficiencies identified in the original submission. For more detail, the reader is referred to the Section 5 of this review -Labeling. Thus, given these changes, the Clinical review team finds that Xyosted is safe and effectiv
	Recommendations for Postmarket Risk Evaluation and Mitigation Strategies (REMS) 
	The Clinical review team has recommended and the Sponsor has agreed to substantive new labeling that includes the following elements: 
	•. 
	•. 
	•. 
	Boxed warning 

	•. 
	•. 
	Contraindication that limits use of Xyosted to the indicated patient population and excludes its use for the treatment of low testosterone concentrations due to conditions not associated with a structural or genetic etiology.  Examples of excluded conditions include “age-related hypogonadism” and obesity-related hypogonadism. 

	•. 
	•. 
	Medication Guide (Med Guide) -outside of a REMS 


	In addition, the Sponsor has agreed to conduct a postmarketing requirement study that will assess patients’ comprehension of key safety aspects of the Medication Guide. 
	Recommendations for Postmarket Requirements and Commitments 
	The Clinical review team recommended and the Sponsor was requested to conduct a Medication Guide comprehension study as a PMR. The Sponsor committed to conduct the required postmarketing study and the Sponsor provided acceptable milestone dates for protocol submission, study completion and study report submission.  
	Clinical Review 
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	2 
	2 
	Background 

	2.1 Product Information 
	Background: .The natural hormone testosterone and its derivatives have androgenic and anabolic .properties. The indication for testosterone is replacement therapy in men with deficiency .or absence of endogenous testosterone and clinical hypogonadism due to certain .medical conditions that are associated with structural and genetic disorders. For more .details, refer to our October 16, 2017, Clinical Review of the original NOA. .
	Product: .The Sponsor submitted a 505(b) (2) NOA for testosterone enanthate injection, USP .which relies primarily on the listed drug (LO) product, Delatestryl® Injection, approved in .NOA 009165 on December 23, 1953. .
	The proposed product, testosterone enanthate injection USP, 50 mg, 75 mg, or 100 mg .in sesame oil solvent is supplied as a single-use, pre-filled, disposable, mini-needle .autoinjector that delivers 0.5 ml volume for once weekly subcutaneous administration. .Table 1 below identifies the components in each of the injection dosage strengths. .
	Table 1: Dosage Strengths and Components of Drug Product in the Autoinjector 
	q.s. -quantity sufficient to make 0.5 ml volume 
	Source: From Table 1, section 2.3.P.1 Common Tech Summ with reviewer edits. 
	2.2 Availability of Proposed Active Ingredient in the United States 
	TE is currently available in the US market as Delatestryl, which was first approved 
	under NOA 09165 on December 24, 1953 for the same indication as proposed for 
	Xyosted. 
	2.3 Important Safety Issues With Consideration to Related Drugs 
	The most important, well-known safety issues for the TRT class include, but are not limited to, the following: 
	•. 
	•. 
	•. 
	Erythropoietic effects: increased hematocrit (Hct) and hemoglobin (Hb), polycythemia, with potential for cerebrovascular accident and/or deep venous thrombosis as a result 

	•. 
	•. 
	Prostate effects: increased prostate volume, increased PSA, potential for. worsening of BPH symptoms. 

	•. 
	•. 
	Lipid effects: potential for decreased HDL-cholesterol 

	•. 
	•. 
	Other effects: exacerbation of sleep apnea, breast tenderness and/or breast enlargement, liver toxicity (associated with high doses of orally active 17-alphaalkyl androgens, such as methyltestosterone), decreased spermatogenesis/azoospermia (especially at high doses), peripheral edema, acne, and mood disorders. 


	It remains unknown whether the use of testosterone by older men is associated with an increased risk of serious cardiovascular events and/or prostate cancer. 
	3 Clinical Safety Issues 
	3.1 Risk of Increased Blood Pressure (BP) 
	Sponsor’s Proposal 
	The Sponsor proposed to address the increased blood pressure CR deficiency through revised prescriber labeling including a Boxed Warning for the risk of increased BP, a Medication Guide, and a Risk Evaluation and Mitigation Strategy (REMS) consisting of a Communication Plan that would convey the risk of increased BP to health care practitioners and professional societies by email and by mass letter mailings. 
	Key text proposed for the Medication Guide was: 
	

	: We agreed with Sponsor on the need for substantive labeling revisions compared to the label proposed in the original NDA, to include a Boxed Warning and a Medication Guide that would convey the risk of increased blood pressure due to XYOSTED to prescribers and patients. However, the language in the Sponsor’s proposed Boxed Warning and Medication Guide was considered insufficient to fully convey the seriousness of the risk. 
	Reviewer’s Comment

	For this reason, we recommended and the Sponsor agreed to add more robust labeling in the Boxed Warning; to add a Contraindication to limit use to the indicated population, and to provide a more substantive Medication Guide that will serve to convey the serious risk of increased blood pressure. The reader is referred to Section 5.1, Labeling for additional details related to the labeling for the risk of Increased BP. 
	In addition, we recommended and the Sponsor agreed to conduct a PMR study to assess patients’ comprehension of the key risk information in the Med Guide. We requested and the Sponsor agreed to conduct the following study: 
	 an appropriately designed label comprehension study to assess patients’ understanding of key risk messages in the Medication Guide for Xyosted. The primary objective of this study is to assess patient comprehension of materials related to increases in blood pressure and potential associated increased risk of major adverse cardiovascular events with Xyosted.
	Figure

	 include men representative of those who use prescription testosterone therapy with a range of cardiac   The 
	risk factors, a range of education levels, and various literacy levels.

	may result in revisions to the Medication Guide to optimize patient’s understanding of important risks of Xyosted.” 
	REMS Oversight Committee (ROC) Meeting 
	On July 12, 2018, the Division met with the REMS Oversight Committee (the ROC) to consider possible regulatory actions for two testosterone products, including Xyosted, that both caused increases in blood pressure in their Phase 3 clinical studies.  For this meeting, the Committee included the Center Director as well as two Deputy Center 
	On July 12, 2018, the Division met with the REMS Oversight Committee (the ROC) to consider possible regulatory actions for two testosterone products, including Xyosted, that both caused increases in blood pressure in their Phase 3 clinical studies.  For this meeting, the Committee included the Center Director as well as two Deputy Center 
	Directors. The Committee concluded that these two products, including Xyosted, should be required to have robust labeling with the following specific elements: 

	A Boxed Warning 
	Figure

	L
	LI
	Figure
	A Contraindication to limit treatment to the indicated patient population 

	LI
	Figure
	A Medication Guide (Med Guide) -outside of a REMS 


	The Committee recommended against a REMS, whether with or without Elements to Assure Safe Use (ETASU).  The Committee members voiced a number of concerns about a REMS, including lack of assurance that a REMS would ensure safe use of Xyosted beyond that associated with substantive labeling. The reader is referred to the final ROC meeting minutes for additional details of the meeting discussion. 
	: We agree with the ROC’s recommendations for robust labeling, including a Boxed Warning, a Contraindication to limit use to the indicated population and to exclude hypogonadal conditions that are not associated with a structural or genetic disorder, such as “age-related hypogonadism” and obesity-related hypogonadism, and a Med Guide outside of a REMS. The reader is referred to Section 5 (Labeling) for additional details on labeling revisions. 
	Reviewer’s Comment

	3.2 Changes in Anti-Hypertensive Medications During the XYOSTED Phase 3 Studies 
	One Clinical review issue that underwent additional Clinical and Statistical analysis during this second cycle review was the percentage of subjects in whom anti-hypertensive medications were either initiated or adjusted while on treatment with Xyosted. This issue was relevant to the clinical meaningfulness of the observed mean increases in SBP and DBP. 
	In the Complete Response action letter for the original NDA, the Division stated that approximately 9.5% of patients required initiation or adjustments of antihypertensive medications after initiation of treatment with XYOSTED. The Sponsor responded that the percentage of such patients was 
	Figure

	% of the total Phase 3 clinical study population. To assist in the analysis of this issue, the Division consulted the Division of Cardiovascular and Renal Products (DCARP). In a final consult dated May 25, 2018, the DCARP consultative team addressed the Sponsor’s response, as follows: 
	“Antares Rebuttal: Only 4 patients in the 283-patient phase-3 population (1.4%) had changes to medicine for blood pressure for an elevated blood pressure arising after the first dose of study medication. 
	In QST-13-003, 21 subjects received a change in dose or a new medication to 
	treat hypertension (20 prior to XYOSTED administration and 1 post-XYOSTED 
	administration). 
	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE) 
	In QST-15-005, 6 patients had changes to antihypertensive medications postadministration: 3 to manage other conditions (1 for angina, 1 for edema, 1 perioperatively), and 3 for increasing hypertension". 
	DCRP Consult Comments (excerpted from final DCARP consult dated 05/25/18): We agree with the Applicant regarding the small number of subjects who had changes in blood pressure medications. Our analysis of the QST-15005 data showed that 4 subjects (3%) started either a new anti hypertensive medication or had a dose change of an antihypertensive medication during the study." 
	Reviewer's Comment: We do notagree with the Sponsor's conclusion on this issue. With input from the Division ofBiometrics, we identified 15 of150 patients (10%) in Study QST 13-003 (a 1-yearstudy that captured BP data using cuffBP measurement, not with ambulatory bloodpressure monitoring [ABPM]) who started an anti-hypertensive (anti-HTN) medication or changed anti-HTN medication(s) after initiating XYOSTED. In most ofthese 15 subjects, the event occurred at Week 12 or thereafter. In Study QST 15-005 (a 6-m
	It is important to point out key differences between the two studies, QST 13-003 and QST 15-005. Study QST 13-003, in which 10% ofpatients either initiated antiHTN medications or changed anti-HTN medications did not exclude patients with uncontrolled high blood pressure. In addition, in Study QST 13-003 cuff pressures (not ABPM) were used and it was an one year study. On the other hand, Study QST 15-005, in which 3% ofpatients wither initiated anti-HTN meds or changed anti-HTN meds, excluded patients with 
	Table 2: Comparison of Xyosted P3 Studies, QST 13-003 and QST 15-005 
	Study QST 13-003 can be viewed as more "real-world" than Study QST 15-005 because: 
	11 
	Reference ID 4325423 
	• 
	• 
	• 
	Baseline BP was not as tightly controlled 

	• 
	• 
	BP monitoring was with BP cuff, not with ABPM 

	• 
	• 
	Treatment was for 1 year, not 6 months. Underlying CV risks can change 


	as patients age. In our view, the 10% new or changed anti-HTN medication rate observed in Study QST 13-003 is supportive of the need for labeling that emphasizes long-term BP monitoring and appropriate treatment in patients on Xyosted therapy. The Sponsor agreed to such labeling. 
	3.3 Cases of Depression and Suicide 
	To address the two cases of depression and two cases of suicide (including one completed suicide) that were reported in the Xyosted development program, the Sponsor proposed labeling revisions that conveys the occurrence of suicidal ideation and completed suicide in the Warnings and Precautions and Patient Counseling sections of the PI, and changes in mood in the Medication Guide. In addition, the Sponsor proposed to establish an enhanced pharmacovigilance (EPV) program, targeting depression and suicidality
	We agreed with the Sponsor on the need for substantive labeling for this issue, to include a new Warning & Precaution.  In regard to the Sponsor’s proposal for an EPV program targeting depression and suicide, we sought advice from the Division of Pharmacovigilance (DPV) in the Office of Surveillance and Epidemiology (OSE). 
	DPV completed the requested consult on the Sponsor’s proposal and concluded that EPV would not help FDA gain better understanding of depression and suicidality with XYOSTED.  Nonetheless, DPV did recommend that the Sponsor provide quarterly periodic adverse drug events for three years after approval that would include a dedicated section on depression and suicidality; and that the Sponsor would consider the need for labeling revisions for this key issue in each of the PADERs along with any recommendations f
	“We agree with the sponsor that suicidal ideation and depression has been reported in the Medical Reviews of many testosterone products already approved. Therefore, given what is known of low testosterone and its ability to cause clinical depression in hypogonadal men (and high background rate of depression in U.S. adults over 20 years old [8.1%]), it is difficult to attribute these events to testosterone products using spontaneous post marketing data. Furthermore, this data cannot be used to estimate incid
	In conclusion, although we do not believe that expedited reporting of cases describing depression and suicidality related events would help FDA gain a better understanding of this potential safety issue, we do request that the sponsor provide periodic and cumulative summaries and analyses of all reports of depression and suicidality-type events since approval of Xyosted as part of the quarterly Periodic Adverse Drug Event Report (PADER) for the first three years of marketing of Xyosted. Additionally, we req
	: We agree with the DPV consultants that EPV in this specific situation would not be useful is not necessary for XYOSTED. We agree with the new Warning & Precaution and revised labeling text in Adverse Reactions that summarizes the depression and suicide cases. We further agree that the Sponsor should provide periodic and cumulative summaries and analyses of all reports of depression and suicidality-type events since approval of Xyosted as part of the quarterly Periodic Adverse Drug Event Report (PADER) for
	Reviewers’ Comment

	Additionally, we agree with the DPV review team that there is no clear data to support increased risk of suicidality and depression with XYOSTED compared to other forms of TRT. 
	3.4 Erythropoietic AEs, including Increased Hematocrit and Polycythemia 
	Erythropoiesis is a known consequence of testosterone therapy.  Increased hematocrit and polycythemia have been reported for all forms of TRT.  In the case of Xyosted, for this known TRT-related safety issue, results from the combined phase 3 studies, QST 13-003 (1 year) and QST 15-005 (6 months) demonstrated a pooled incidence for the AEs “Increased hematocrit”, “hemoglobin increased”, “mean cell hemoglobin increased”, “red blood cell count increased”, “mean red cell volume increased”, and “polycythemia” o
	: The pooled 14% incidence of erythropoietic AEs appears greater than the incidence rates of comparable AEs reported for most other TRT products. In part, this may be related to the longer duration of treatment in the Xyosted clinical studies compared to duration of treatment in clinical studies of other testosterone therapies. In fact, the two Xyosted Phase 3 clinical studies, which had different durations of treatment, had different incidences of reported erythropoietic AEs with the longer 1-year study (Q
	Reviewer’s Comment
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	AEs, such as increased hematocrit, may be even greater with even longer-term treatment. 
	Nonetheless, although the pooled rate ofreported erythropoietic AEs is high, it can be addressed by labeling in both the Pl and the Med Guide (see Section 5 [Labeling] for details). We recommend that the label encourage practitioners to check hematocrit every 3 months while patients are on Xyosted and that this information be conveyed prominently; for example as the second Warning & Precaution. Labeling should also convey the precaution that Xyosted should be discontinued in patients with elevated hematocri
	4 Review of Efficacy 
	Efficacy Summary 
	As there was no new data submitted to this response to CR submission, the efficacy results are unchanged from the efficacy data shown in the original Clinical review. In brief, testosterone replacement with Xyosted met the prospectively planned primary efficacy endpoint. While the efficacy results are very briefly described here, the reader is referred to the October 16, 2017, Clinical Review for details. 
	Primary Efficacy Endpoint: 
	Table 3 summarizes the primary efficacy endpoint results for the phase 3 study; QST13-003 and key results from this table are reflected in labeling. 
	Table 3: Number(%) of Patients with Week 12 TT Cave16Bh Values 300 to 1100 ng/dl -Primary Efficacy Endpoint for Study QST 13-003 
	Table 3: Number(%) of Patients with Week 12 TT Cave16Bh Values 300 to 1100 ng/dl -Primary Efficacy Endpoint for Study QST 13-003 
	Clinical Review 

	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE) 
	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using the number of patients in thecolumn heading as the denominator. If the patient did not have calculable Week 12 Cavg168h. the patient was included in the analysis as not having achieved TI Cavg16ah 
	ithin 300 to 1100 ng/dL. 
	1. For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 
	itration. Cavg168h =average concentration over the 7-daydosing interval (0-168 hours); Cl =confidence interval; QST =QuickShot™ Testosterone; SC = subcutaneous; TI= total testosterone. Source: Post-text Table 14.2.1.1.2 with reviewer edits. 
	Secondary Efficacy Endpoints: 
	The protocol stated that the secondary efficacy endpoints would be met at Week 12 if: 1) <:: 85% of patients had TT Cmax <1500 ng/dL 2) <5% of patients had TT Cmax 1800 to 2500 ng/dL (inclusive) 3) No patients had TT Cmax >2500 ng/dL 
	Treatment with Xyosted in the phase 3 study, QST-13-003 met all three secondary efficacy endpoints. Table 4 describes the secondary endpoint results at Week 12. 
	Table 4: Secondary Endpoints at Week 12 of Treatment in Study QST-13-003 
	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using the number of patients in thecolumn heading as the denominator. 
	• For thedose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 .ltitration. Abbreviations: Cmax =maximum (peak) bloodconcentration; QST =QuickShot™ Testosterone; SC = .subcutaneous; TI= total testosterone. .Source: 5.3.5.1 Study Report QST-13-003, p. 81 with Reviewer Edits. .
	5 
	Labeling 
	This section provides an overview of the key labeling issues, including an explanation of 
	the Clinical Review team's recommendations for final labeling for the key labeling 
	issues. The section is subdivided as follows: Labeling for Risk of Increased BP, 
	Labeling for Depression and Suicide, and Labeling for Erythropoietic AEs. It is 
	important to note here that all key labeling issues were resolved during the course of 
	labeling discussions within the FDA and with the Sponsor. 
	15 
	5.1 Labeling for Risk of Increased BP 
	Key elements of the Boxed Warning, related Contraindication, related Warning & Precaution, related Adverse Reactions subsection, related parts of the Patient Counseling section, and related parts of the Medication Guide are described briefly here. These are not verbatim labeling texts.  For details and for verbatim text, the reader is referred to the final agreed-upon Xyosted product labeling. 
	a) XYOSTED can increase blood pressure (BP b) Increased BP can increase the risk of having a major adverse 
	
	Boxed Warning 

	cardiovascular event (MACE), including myocardial infarction, stroke and cardiac death, especially in men with a history of, or risk factors for, cardiovascular disease. 
	c) Practitioners need to monitor for and treat new-onset hypertension as well as exacerbations of pre-existing hypertension while patients are on XYOSTED. 
	d) Due to the risk of increased BP that can increase the risk of MACE, XYOSTED should not be used to treat men with low testosterone due to a condition that is not associated with a structural or genetic disorder. 
	
	
	
	

	: Due to the risk of increased BP that can increase the risk of MACE, do not use XYOSTED for the treatment of men with low testosterone due to a condition that is not associated with a structural or genetic disorder.  The Indications section of labeling provides examples of conditions that cause low testosterone and are associated with structural and genetic disorders.  
	Contraindications


	
	
	

	: : a) In clinical trials, XYOSTED was shown to increase systolic BP in the first 
	Warnings & Precautions
	The Warning & Precaution was added (as the first Warning) to convey the following information to prescribers



	12 weeks of treatment on average by 4 mmHg.  Such an increase in BP can increase the risk of MACE, especially in patients with established cardiovascular disease or risk factors for cardiovascular disease. 
	b) In a 1-year study of Xyosted, of 150 patients, 15 (10%) were started on antihypertensive medications or required changes to their antihypertensive medication regimen. 
	c) Prescribers should be counseled to check BP as early as 6 weeks of initiating Xyosted and periodically thereafter and treat new-onset hypertension and exacerbations of pre-existing hypertension. 
	d) Very small increases in blood pressure may not be detected but still can increase the risk of MACE. 
	
	
	
	

	: . 
	Adverse Reactions
	The Adverse Reactions section includes a special subsection that provides additional summary details concerning Xyosted-related Increases in BP


	
	
	

	The Patient Counseling section informs prescribers to inform patients about the Xyosted-related risk of increased BP that can increase the risk of MACE, as well as about the need to have blood pressure monitored while on Xyosted. 
	Patient Counseling: 


	
	
	

	: The Medication Guide summarizes the key information concerning the risk of increased BP and conveys important recommendations to patients, as follows: a) Xyosted can increase your BP which could increase your risk of heart 
	Medication Guide



	attack, stroke, or cardiac death 
	b) Inform their Healthcare Providers if you have hypertension 
	c) If your BP increases while you are on Xyosted, antihypertensive 
	medications may need to be started, or if you are already taking antihypertensive medications, new antihypertensive medications may need to be added or the dosages of your current antihypertensive medications may need to be adjusted to control your BP 
	d) Take your antihypertensive medications as instructed e) If your BP cannot be adequately managed, Xyosted may need to be discontinued 
	5.2 Labeling for Depression and Suicide 
	
	
	
	

	: Despite insufficient evidence to conclude a causal relationship to Xyosted, a Warning & Precaution was added (as the final W&P) to describe the two cases of depression and two cases of suicide (one completed) that were reported during the Xyosted clinical studies. Patients on Xyosted should report changes in mood to their health care providers. 
	Warnings & Precautions


	
	
	

	: 
	Adverse Reactions
	The Adverse Reactions section includes a special subsection that provides additional summary details concerning 2 cases of depression and 2 cases of suicide (one completed) in patients who were on Xyosted in clinical studies. 



	. 
	Additional labeling, including information to patients in Patient Counseling and the Medication Guide informs patients about possible changes in mood, including depressed mood and suicidal ideation, while on testosterone replacement therapy, including Xyosted

	5.3 Labeling for Erythropoietic AEs 
	
	
	
	

	: A Warning & Precaution was added (as the second W&P) to describe the observed Increases in Hematocrit and cases of Polycythemia that were reported as adverse events in the clinical studies of Xyosted. The frequency of reporting of these events is provided in the Warning. Prescribers are reminded to monitor hematocrit approximately every 3 months in patients on Xyosted. 
	Warnings & Precautions


	
	
	

	: 
	Adverse Reactions
	In addition to two tables showing the types and frequencies of adverse reactions related to erythropoiesis reported in the two clinical studies of Xyosted (showing data for each study separately), the Adverse Reactions section includes a special subsection that provides additional summary details concerning the adverse events of Increased hematocrit and Polycythemia in the clinical studies. 



	Additional labeling, including information to patients in Patient Counseling and the Medication Guide informs patients about possible increases in hematocrit, the risks associated with these increases, and the need to monitor hematocrit and either temporarily or permanently discontinue Xyosted due to increases hematocrit. 
	Additional labeling, including information to patients in Patient Counseling and the Medication Guide informs patients about possible increases in hematocrit, the risks associated with these increases, and the need to monitor hematocrit and either temporarily or permanently discontinue Xyosted due to increases hematocrit. 

	6 Significant Efficacy/Safety Issues Related to Other Review Disciplines 
	6.1 Chemistry Manufacturing and Controls (CMC) 
	There were no new CMC issues in this CR submission. The Chemistry review team recommended approval. 
	6.2 Preclinical Pharmacology/Toxicology 
	There were no new Pharmacology/Toxicology issues in this CR submission. The Pharmacology/ Toxicology review team recommended approval. 
	6.3 Clinical Pharmacology 
	There was one remaining Clinical Pharmacology issue during this second review cycle: the potential for bioanalytical cross reactivity between TE and T.  In collaboration with 
	There was one remaining Clinical Pharmacology issue during this second review cycle: the potential for bioanalytical cross reactivity between TE and T.  In collaboration with 
	the Center for Devices and Radiological Health (CDRH), the Clinical Pharmacology Review team was successful in resolving this single remaining Clinical Pharmacology issue.  A summary of the issue and its resolution is provided here; the reader is referred to the final Clinical Pharmacology review for details. 

	During the February 21, 2018, Type A Post-Action meeting, the Division discussed with the Sponsor the issue on potential cross reactivity of TE: 
	“Provide information to address the potential of cross reactivity of testosterone enanthate (TE) present in patients treated with TE injection and immunoassays commonly used to measure T concentration in clinical practice.  Provide rationale on whether the cross reactivity (if any) would impact the safe and effective use of TE injection.” 
	In the CR submission, the Sponsor provided the requested information, which was reviewed by Clinical Pharmacology as well as by consultants in CDRH. Based on the CDRH consult as well as its own review of the submitted information, the Clinical Pharmacology Review team concluded that even if the maximum possible cross-reactivity was to occur, the T exposures, T doses and T dosing regimen would not be affected in any way, making the issue of cross reactivity not a Clinical safety concern for Xyosted. The read
	6.4 Biometrics 
	There are no new review issues for the Division of Biometrics in the CR submission as no new data were submitted and no new studies had been conducted. Biometrics did assist in the review of a Clinical safety issue (see previous sections of this memo). 
	6.5 Divison of Medication Error Prevention and Analysis (DMEPA) 
	Proprietary Name 
	Proprietary Name 

	DMEPA had no new review issues in regard to the proprietary name -the name XYOSTED was confirmed to be acceptable. 
	Human Factors, including Container/Carton Labeling 
	Human Factors, including Container/Carton Labeling 

	The Sponsor made all changes to the labeling that were recommended by DMEPA based on their review of the completed Human Factors studies and proposed container and carton labeling. Thus, there were no outstanding reviews based on the results of Human Factors testing; and no outstanding container or carton labeling issues. 
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	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	/s/ 
	T D CHANG 09/25/2018 
	MARK S HIRSCH 09/25/2018 I concur. 
	Deputy Director’s Brief Summary Memo. 
	Xyosted, formerly known as QuickShot Testosterone (QST), is proposed for use as a new testosterone replacement therapy (TRT). The indication for this product is replacement of testosterone in adult men with deficiency or absence of endogenous testosterone due to primary hypogonadism or hypogonadotropic hypogonadism. Xyosted is a parenteral formulation of testosterone enanthate in sesame oil administered by an autoinjector. Testosterone enanthate is currently approved and marketed as an intramuscular product
	The Xyosted NDA was submitted on December 20, 2016 as a standard application. The CMC, Pharmacology/Toxicology and Clinical Pharmacology teams, respectively, have reviewed the submitted application and identified no deficiencies aside from labeling. The facilities inspection issue for this product is now resolved and is acceptable. 
	The primary basis for approval of products intended as testosterone replacement therapy is a pharmacokinetic endpoint - the average serum total testosterone concentration (Cavg) over the dosing interval (7-days in the case of Xyosted). This endpoint is met if  75% of patients have total testosterone Cavg values within the defined normal range of 300 to 1100 ng/dL with a lower bound of the associated 95% confidence interval  65%. The clinical and clinical pharmacology teams have reviewed the efficacy data an
	>
	>

	The safety issues of concern to the clinical review team include: 1) unexpected signals of increased blood pressure and hypertension adverse events; 2) potential serious increases in hematocrit and decreases in HDL cholesterol that have potentially negative impact in the intended population and 3) several cases of suicidality/depression in a relatively small database. Specifically, the CDTL and clinical reviewer stated that, “A clinically meaningful increase in blood pressure (BP) was observed in normotensi
	1. 
	1. 

	with the deficiencies in the design of QST-005, constitutes a major Clinical deficiency for this NDA, and for this reason predominantly, the Clinical review team recommends a Complete Response action be taken for this NDA.” 
	Based on their reviews of the safety data for Xyosted, both the clinical reviewer and CDTL recommended a Complete Response for this application. I concur with this recommendation. 
	The clinical reviewer and CDTL reviews (dated October 17 and 20, respectively) also both recommend resolving the increased blood pressure signal by requiring the Applicant conduct a new placebo-controlled ambulatory blood pressure monitoring (ABPM) study. Their rationale for this recommendation was that the sponsor’s submitted ABPM study (QST-005) was uncontrolled, unblinded, and conducted in a population that was normotensive, and therefore, the obtained results may underestimate the increases in blood pre
	th
	th

	I concur with the clinical reviewer and CDTL that the findings of: 1) increased blood pressure in the ABPM study QST-005, 2) increase in requirement of initiation and/or adjustment of antihypertensive medication and 3) rate of adverse events of hypertension are clinically concerning based on my knowledge of the current safety database for currently approved testosterone replacement products. My primary concern is that using this data for labeling would likely be misleading to providers and provide significa
	However, I am unsure that the clinical review and CDTL’s recommendation to repeat the ABPM study as a placebo-controlled, blinded study is critical in light of the CardioRenal consult that reviewed the ABPM study design in 2016. That review stated that a placebo control is generally not needed for these studies. However, this product will primarily be used in older hypogonadal men who are more likely to have comorbidities (such as hypertension and diabetes) and who are already at risk of adverse cardiovascu
	I conclude that the Applicant needs to better clarify the blood pressure effects anticipated with real-world use of this product. One approach could be to conduct another ABPM study. However, the Applicant should be allowed an opportunity to see if there are other scientifically valid approaches that could also address the concern. In addition, I believe that the Applicant should be allowed an opportunity to present their results and conclusions at an advisory committee meeting in the next cycle to discuss 
	2. 
	2. 

	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	AUDREY L GASSMAN 10/20/2017 
	Cross-Discipline Team Leader Memo .
	1. Introduction/Executive SummarYi 
	Xyosted, fonnerly known as QuickShot Testosterone (QST), is proposed for use as a new testosterone replacement therapy (TRT). Each dose ofQST contains 50 mg, 75 mg or 100 mg oftestosterone enanthate (TE) in sesame oil. Xyosted is a pai·enteral foimulation, for administration by an incorporated autoinjector. The testosterone dose is administered subcutaneously into the abdomen by the patient himself once weekly through the use ofthe incorporated autoinjector. The principal potential benefit ofthis new approa
	TRT is the cunent standai·d ofcai·e for hypogonadal adult male patients with prima1y or 
	seconda1y hypogonadism due to distinct, well-established conditions. Nonetheless, despite a 
	drng class Limitation ofUse (LOU) in approved product labeling, TRT products ai·e often 
	prescribed to older men with "low T" (or "age-related hypogonadism"). There are a host of 
	FDA-approved TRT products available, including a variety offo1mulation types. Xyosted 
	would be another therapeutic option for TRT. 
	The NDA for Xyosted (refened to as "QST TE" and "QST" at times in this memo), is 
	suppo1i ed by a total of 5 completed clinical studies, including 
	• .
	• .
	• .
	Three (3), "sho1i-tenn" (mostly single dose) Phase 1 and Phase 2 studies: Studies QST 13-002, QST 14-004 and QST 16-006, and 

	• .
	• .
	Two (2), "long-te1m", Phase 3 studies: Studies QST 13-003 and QST 15-005. 


	Consistent with the Division's expectations and requirements for TRT studies, both Phase 3 studies had no concmTent controls and were unblinded (except for double-blinding to dosage strength in Study QST 13-003). Study QST 13-003, the single, "pivotal", Phase 3 efficacy and safety study, included a total of 150 hypogonadal men (97 completed) who received treatment for up to 52 weeks. Study QST 15-005, a Phase 3 safety study, included another 133 
	1 
	1 

	hypogonadal men (113 completed) who received treatment for up to 26 weeks. 
	In short, the  data from the Phase 3 pivotal Study QST-13-003, along with supporting data from the other clinical studies, supports the Sponsor’s contention that QST provides testosterone replacement in adult men with hypogonadism. 
	Efficacy

	For , the overall NDA database consists of 
	Safety

	. 116 hypogonadal adult male patients who were randomized to receive one (QST 14-004) two (QST 16-006) or six (QST 13-002) doses in the three “short-term” studies, 
	. 133 hypogonadal adult male patients who were randomized to receive treatment for up to 26 weeks in the Phase 3 safety Study QST 15-005, and 
	. 150 hypogonadal adult male patients who were randomized to receive treatment for up to 52 weeks in the Phase 3 safety Study QST 13-003. 
	Thus, a total of 288 patients were randomized to receive treatment in the two “long-term” studies. A total of 380 patients received at least 1 dose, 242 received at least 24 treatments (approximately 6 months of treatment), and 99 received at least 24 treatments (approximately 12 months of treatment). The overall mean age of the Phase 3 clinical study subjects was 53.9 years, with the majority (82.7%) being younger than 65 years. The overall mean body weight was 99.8 kg. 
	In general, the safety profile for QST TE was consistent with the known safety profile for TRT except for two serious safety issues: 
	. The first issue is the identification of the potential for QST TE to raise average blood pressure by a clinically meaningful amount.  ABPM measurements in Study QST 15- 005 showed that treatment with QST TE was associated with a mean systolic/diastolic BP increases of 4/2 mmHg, with 60% of subjects experiencing an increase from baseline in systolic BP of up to 20 mmHg. However, the study in which this important safety signal was identified lacked a concurrent control, was unblinded, and was conducted in 
	. The second issue is the reporting of two cases of suicide attempt (including one completed suicide) and two cases of depression in a rather small safety database. While mood changes, including depression, have been reported postmarketing with TRT use, and the cases reported were confounded, the reporting of two cases of suicide in a relatively small NDA safety database are of concern and would appear to necessitate psychiatric symptom monitoring in additional pre-approval studies, and if the product is e
	Additionally, the incidence of increased hematocrit, including cases of polycythemia, in the longterm studies appeared somewhat higher than generally expected for TRT, and this safety issue would also require monitoring in future clinical studies of the product, as well as relevant labeling if the product is eventually approved as untreated polycythemia has been associated with an increased risk of stroke. 
	2. 
	The Clinical review team recommended a Complete Response action for the application, with the following proposed Clinical CR deficiency and Information Needed to Resolve the Clinical CR Deficiency: 
	A clinically meaningful increase in blood pressure (BP) was observed in normotensive hypogonadal male patients after 12 weeks of treatment with QuickShot testosterone enanthate (QST TE) in the phase 3 study QST 15-005. Results from ambulatory blood pressure monitoring (ABPM) assessments conducted in that safety study demonstrated group mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 mmHg and 2 mmHg, respectively. In addition, cumulative distribution function (CDF) curves generat
	Clinical CR Deficiency 

	Finally, the rate of hypertension reported as a treatment-emergent adverse event was 7.8% (22 of 283 total patients) in the two phase 3 studies combined.  We note that Study QST 15005, the study that most clearly identified this important new cardiovascular safety risk, included no concurrent control group, was unblinded, and was limited to patients with normal blood pressure at the time of screening, who would tend to show the least effect of a pressor agent. The observed increase in BP, coupled with thes
	Prior to approval of an NDA for QST TE, the Sponsor should be required to provide results from a new ABPM study, designed as a randomized, double-blind, placebo-controlled safety study that should include patients with some degree of high blood pressure at the time of screening. The study should be designed to achieve steady-state testosterone concentrations within the normal eugonadal range. The available evidence supports that the maximal BP increase with QST TE should be observed by Week 6 and not later 
	Information Needed to Resolve the Clinical CR Deficiency 

	In regard to other approvability issues based on the reviews conducted by other disciplines and other Divisions: 
	3 
	Chemistry stated that chemistry labeling discussions with Sponsor were incomplete, and thus, the product could not be approved until chemistry labeling was accepted as final. In addition, one of the drug product manufacturing facilities,
	Figure

	 still had a “Withhold” recommendation at the time of writing this memo. The “Withhold” on  will need to be lifted before the product can be approved. 
	Figure

	In addition, during the NDA review, the Division of Medication Errors Prevention and Analysis (DMEPA) expressed two concerns:  There is a deficiency in the Instructions for Use (IFU) that could lead users to remove the device cap too soon, posing a risk of product contamination and infection. 
	. The autoinjector had several peculiarities in product design that could pose a risk of under dosing; specifically, there is a relatively long average injection time (6.3 seconds), the medication viewing window becomes occluded during injection, and an audible “click” occurs at a time that is unrelated to dosing and could be confusing to users. 
	These DMEPA-related concerns will need to be resolved before the product can be approved.. Previous internal discussions of the FDA review team have centered on optimizing patient. labeling, including the Instructions for Use (IFU), to address these issues.. 
	Based on aforementioned Clinical and Chemistry deficiencies, and with the incomplete state of product labeling, I concur with the Clinical and Chemistry review teams that this application should not be approved at this time, and instead should receive a Complete Response (CR) regulatory action. 
	2. Background 
	The proposed product, testosterone enanthate injection USP, 50 mg, 75 mg, or 100 mg in sesame oil solvent, will be supplied as a single-use, pre-filled, disposable, mini-needle autoinjectors that deliver 0.5 mL volume for once-a-week administration into the subcutaneous tissue of the abdomen region. 
	Currently, parenteral testosterone via intramuscular injection employs testosterone esters, including testosterone enanthate (TE) and testosterone cypionate. Testosterone esters are readily soluble in common oils, which are suitable as vehicles for drug administration. This type of drug-vehicle combination has a depot-like effect, resulting in longer periods of exposure.  As the testosterone ester is hydrolyzed, testosterone is released into the circulation, and provides for relatively constant testosterone
	The application for Xyosted was submitted as a 505(b)(2) NDA relying on the reference listed drug (RLD) product, Delatestryl® Injection, that was approved on December 23, 1953 under NDA 009165.  This NDA also relies on published literature for certain information (for nonclinical information, for example). 
	4. 
	Three milestone meetings were held between the Division and the Sponsor: 
	On , the Division met with the Sponsor for a Type B, Pre-IND meeting. 
	December 5, 2012

	On , the Division met with the Sponsor for a Type C, Guidance meeting. During the Type C meeting, there was discussion of results from the completed short-term clinical and human factors (patient usability) studies. The discussion also included the Sponsor’s plans for Phase 3 and additional human factor studies. Overall development and plans for NDA submission were also discussed. 
	May 1, 2014

	On , the Division conveyed preliminary response to the Sponsor’s Questions in preparation for a planned, Type B, pre-NDA meeting. Following receipt of the preliminary responses, and following the Division’s response to two clarifying questions from the Sponsor, the Sponsor informed the Division that a meeting was no longer necessary and that the meeting should be cancelled. Therefore, the meeting was cancelled. 
	October 31, 2016

	On , final Pre-NDA meeting minutes were conveyed to the Sponsor. The final meeting minutes included the following relevant comment: 
	November 28, 2016

	“The observed increases in blood pressure in studies QST 13-003 and QST 15-005 will be a review issue. These increases appear potentially clinically significant.” 
	On , the NDA was submitted. 
	December 20, 2016

	2.3 .PRIMARY MEDICAL REVIEWER’S RECOMMENDATION FOR APPROVABILITY 
	The primary Clinical reviewer, Debuene Chang, stated in her final review, dated October 17, 
	2017: : The Clinical review team recommends a Complete Response (CR) action for this new drug application (NDA), for the following reason: 
	“Recommendation on Regulatory Action

	: “A clinically meaningful increase in blood pressure (BP) was observed in normotensive hypogonadal male patients after 12 weeks of treatment with QuickShot testosterone enanthate (QST TE) in the phase 3 study QST 15-005. Results from ambulatory blood pressure monitoring (ABPM) assessments conducted in that safety study demonstrated group mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 mmHg and 2 mmHg, respectively. In addition, cumulative distribution function (CDF) curves gene
	Clinical CR Deficiency
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	7.8% (22 of 283 total patients) in the two phase 3 studies combined. We note that Study QST 15-005, the study that most clearly identified this important new cardiovascular safety risk, included no concurrent control group, was unblinded, and was limited to normotensive patients who would tend to show the least effect of a pressor agent. The observed increase in BP, coupled with the deficiencies in the design of QST 15-005, constitutes a major Clinical deficiency for this NDA, and for this reason predominan
	: Prior to approval of an NDA for QST TE, the Sponsor should be required to provide results from a new ABPM study, designed as a randomized, double-blind, placebo-controlled safety study that should include patients with baseline hypertension. The study should be designed to achieve steady-state testosterone concentration within the normal eugonadal range. The available evidence supports that the maximal BP increase with QST TE should be observed by Week 6 and not later than Week 12 of treatment, therefore,
	Information Needed to Resolve the Clinical CR Deficiency

	The key issues from the medical officer’s Clinical review are summarized in Section 1.2 (Risk Benefit Assessment) of her review, and that section is shown in its entirety here: 
	“At this time, based on the clinical safety issues outlined in Section 1.1 above, the Clinical review team concludes that the risk / benefit ratio for QST TE for the treatment of male hypogonadism is not favorable and does not support approval of this NDA. 
	. Clinically meaningful increases in blood pressure were observed after 12 weeks of treatment with QST TE. As described in Section 1.1 above, group mean increases in SBP and DBP in Study QST 15-005 were 4 mmHg and 2 mmHg, respectively, with 60% of subjects in that study sustaining an increase in SBP of up to 20 mm Hg, and 9.5% requiring initiation or adjustment of antihypertensive medications to maintain normal BP.  In 7.8% of the total Phase 3 study population, hypertension was reported as a clinical TEAE
	. Further, the study that most clearly identified this important new cardiovascular safety risk (study QST 15-005) included no concurrent control group, was unblinded, and was limited to normotensive patients who would tend to show the least effect of a pressor agent. 
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	. Also, in response to a number of psychiatric TEAEs reported in the phase 3 studies, including a case of completed suicide, a case of worsened depressive disorder with suicidal ideation, and two cases of depression, the FDA’s Controlled Substance Staff (CSS) recommended that all future studies of QST TE should include periodic psychiatric evaluations to monitor for the occurrence of depression, suicide and drug withdrawal symptoms.  These psychiatric evaluations should employ validated methods. We concur 
	. Finally, the new study should also monitor for the occurrence of increased serum hemoglobin, increased hematocrit (and polycythemia), TEAEs that were reported in a significant percentage of patients in the completed phase 3 studies. 
	Thus, for these reasons, the Clinical review team concludes that the current safety evidence for this product does not support safe use for the treatment of male hypogonadism and the current risk/ benefit analysis is not favorable for QST TE”. 
	3. CMC 
	The Chemistry review team, including Hamid Shafiei, Ben Stevens, James Norman, Christine Craig, Alison Aldridge, Thao Vu, and Mark Seggel, had the following recommendation in their final review dated October 13, 2017: 
	“In its present form, Antares Pharma’s 505(b)(2) New Drug Application #209863, for Xyosted (testosterone enanthate injection), 50 mg/0.5 mL, 75 mg/0.5 mL and 100 mg/0.5 mL, is not ready for approval. 
	During a recent inspection of the 
	During a recent inspection of the 
	# 

	(FEI 

	) drug product manufacturing facility for this NDA, the FDA field investigator observed objectionable conditions at the facility. The facility currently is under potential Official Action Indicated (pOAI) status. Satisfactory resolution of the observations is required before this NDA may be approved. 
	Figure

	Labeling negotiations have not been completed and there is no agreement on the content and format of the final product labeling. The proposed product labeling currently does not comply with the requirements for labels and labeling in 21 CFR 201. 
	(However) This NDA does contain adequate drug substance, drug product, manufacturing process, product quality microbiology, and device (auto-injector) engineering data and information to support approval of this drug-device combination product pending resolution of the facility and labeling issues.” 
	The Executive Summary Part II of the final CMC review contains highlights of the Chemistry 
	 Facilities: “An FDA Form 483 was issued at the closeout of a GMP / post-approval 
	7 
	ofManufacturing Quality (OMQ) within CDER 's Office ofCompliance continues to 
	work -n>Hl to resolve the GMP issues, and the pOAImay be upgraded to Voluntmy Action Indicated (VA!), as ofthis review the OPF I Division ofInspectional 
	4

	Assessment review team is recommending withhold for this application. 
	4....____
	I

	• .
	• .
	• .
	Dmg Substance: <bH

	• .
	• .
	• .
	Dmg Product: "Xyosted (testosterone enanthate injection) is a sterile, preservative-free formulation ofTE in sesame oil. It is a drug-device combination product consisting ofan auto-injector and a pre-filled, single-dose syringe. The product will be available in three strengths: 50-, 75-or JOO-mg ofTE in each 0.5 mL dose. The pre-filled syringe consists ofa 1-mL <b><l clear, long glass syringe barrel with afzxed, 27 gauge, 
	4


	12. 7 mm (J12 ") staked (bl < r needle, a rubber needle shield, and a plunger (bl\fixed dose, disposable device. The delivery volume is fixed by syringefl.Tl volume. Priming is not required. The Applicant has provided sufficient CMC information to assure the identity, strength, purity, and quality ofthe drug product at release and throughout the proposed expiration dating period of24 months". 
	4 
	stopper. The 'QuickShot' auto-injector is a single use, 
	41 


	• .
	• .
	Manufacturing Process: "While there are no outstanding deficiencies from the manufacturing process review perspective, the application, as amended, is adequate pending resolution offacility-related d<?ficiencies. Recommendations for coverage (bl < >are provided as part of lifecycle management considerations". 
	areas during a future inspection of 
	4 


	• .
	• .
	Microbiology: "The Applicant has met regulatory expectations with regard to the test methods, acceptance criteria and verification ofthe suitability ofuse ofthe tests for bacterial endotoxins andsterility". 


	As a drug-device combination, Xyosted also unde1went review by the Office ofDevice Evaluation (ODE) and Office ofCompliance (OC) in the Center for Device Evaluation and Radiological Health (CDRH). The final Chemistly review provides highlights from the August, 16, 2017,final ODE review conducted by Sarah Mollo and Alan Stevens, as follows: 
	• The syringe and "QuickShot" auto-injector are described in NDA Module P. 7. The 
	design, manufacture and control ofthe auto-injector are documented in Antares' device master.file MAF 2193. Note that the Phase 3 study utilized the to-be-marketed device. While numerous deficiencies were identified during the initial device engineering review, the Applicant has adequately addressed these issues. 
	• .An apparent discrepancy between the label claim (0. 5 mL) and the proposed 
	acceptance criteria for volume in container I delive1y volume I dose accuracy L :J < ><> mL) was identified. According to the injector standard (ISO 11608-1), the dose accuracy should be ±5% ofthe labeled dose (which in this case is <bH f mL) . Concerns were raised about the potential clinical impact ofdoses of (bH> mL. 
	6
	4 
	4 
	4 

	However, the NDA review team determined that the differences in standards would have minimal impact on delivered dose and no significant clinical impact in this case. 
	8 
	• .From the device engineering perspective, the device constituent parts ofthe .combination product are approvable .
	Finally, the Chemistly review also provides a summary ofthe August 17, 2017, CDRH Office of Compliance review conducted by Felicia Brayboy, as follows: 
	• .Two facilities were identified as being subject to applicable Quali?:i§ystem 
	(bf(4J
	requirements under 21 CFR part 820. j 
	 a (b)(i-h"_a_s_a-.c-c-ep_t_a__.b....l.e-,-n-ed.._z-:c_a__l_ d-..e-vz-·c_e_G=-MP status. 
	Based on
	recent inspection, 
	4

	<><f was classified as No Action Indicated (NAI), given the current pOAI <b><> (see Facilities comments above , the CDRHOffice ofCompliance recommends a medical device inspection of 
	Although the last medical device GMP inspection 
	6
	4
	4

	<b><f months ofapproval ofthe NDA ". 
	4

	!4. Nonclinical Pharmacolog_y/Toxicolog~ 
	ill their final review dated September 15, 2017, the Phannacology/Toxicology (PhannTox) review team ofMiyun Tsai-Tmion and Kimberly Hatfield had the following Recommendation: 
	"Approvabilitv: Pharmltox recommends approvaI". 
	The PhaimTox review team stated that the NDA contained no nonclinical studies. illstead, published literature was provided under Module 4. The PhaimTox review team noted that the Sponsor refeITed to the Agency's previous findings for Delatestiyl (under NDA 009165) for the nonclinical phaimacology, phannacokinetics and toxicology. There were no additional nonclinical comments. 
	ill their final review dated September 25, 2017, the Clinical Phaimacology review team of Chongwoo Yu and Donny Tran had the following Recommendation: 
	"The Office ofClinical Pharmacology (OCP)/Division ofClinical Pharmacology 3 
	(DCP-3) has reviewed NDA 209863 submitted on December 20, 2016, April 7, 2017, 
	June 19, 2017, July 20, 2017 and August 31, 2017. The overall Clinical Pharmacology 
	infonnation submitted to support this NDA is acceptable andXYOSTED is 
	recommendedfor approvalfrom the Clinical Pharmacology standpoint". 
	The Clinical Phaimacology review had the following comments of note: ill regard to Efficacy: 
	• ."The efficacy ofXYOSTED was successfully demonstrated in hypogonadal males with the TBM dosing regimen. The primmy efficacy analysis showed a responder rate of 90.0% (135 responders out 150 subjects,· 95% confidence interval: 84.0%-94.3%) at Week 12. Responders were de.fined as subjects who had a total T Cavg.168h in the normal range of300-1100 ngldL at Week 12. The study results met the pre-specified efficacy criteria ofresponder rate ?:.75% and the lower bound ofthe 95% Cl?:. 65%. 
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	. In addition, all of the following pre-specified criteria for the key (secondary) endpoints (e.g., total T Cmax at Week 12) were met in the pivotal Phase 3 study, QST-13-003, as there was no subject with a serum total T Cmax of > 1,500 ng/dL, as follows: 
	o. No subjects with a serum total T Cmax > 2500 ng/dL 
	o. No subjects with a serum total T Cmax > 2500 ng/dL 
	o. No subjects with a serum total T Cmax > 2500 ng/dL 

	o. Less than 5% of subjects with a serum total T Cmax in the range of 1800- 2500 ng/dL 
	o. Less than 5% of subjects with a serum total T Cmax in the range of 1800- 2500 ng/dL 

	o. At least 85% of subjects with a serum total T Cmax ≤ 1500 ng/dL 
	o. At least 85% of subjects with a serum total T Cmax ≤ 1500 ng/dL 


	In regard to Dose Titration: 
	In regard to Dose Titration: 

	. “In the pivotal Phase 3 study, QST 13-003, the starting dose of XYOSTED was 75 mg TE and the dose of XYOSTED was titrated at Week 7 based on the serum total T concentration at the end of the dosing interval (Ctrough) value at Week 6. XYOSTED dose titration criteria were as follows: 
	o. If total T Ctrough ≥650 ng/dL, decrease dose by 25 mg; 
	o. If total T Ctrough ≥650 ng/dL, decrease dose by 25 mg; 
	o. If total T Ctrough ≥650 ng/dL, decrease dose by 25 mg; 

	o. If total T Ctrough < 350 ng/dL, increase dose by 25 mg; or 
	o. If total T Ctrough < 350 ng/dL, increase dose by 25 mg; or 


	o If total T Ctrough ≥350 ng/dL and < 650 ng/dL, maintain current dose strength. Additional adjustments to dose were also made at Weeks 13, 19, 27, and 39, as necessary. The TBM dose titration scheme in the product label should follow the Phase 3 study dose titration scheme”. 
	In regard to Bioanalytical Methods: 
	In regard to Bioanalytical Methods: 

	. “Serum samples were analyzed for total T and DHT using validated liquid chromatography-tandem mass spectrometry (LC-MS/MS) methods. The method validation and performance of the total T and DHT bioanalytical methods are in compliance with the Agency’s Bioanalytical Method Validation Guidance. The method validation and performance of the bioanalytical methods are acceptable”. 
	. “A formal consult was made (to the Office of Study Integrity and Surveillance[OSIS]) for the bioanalytical site inspection and there were no unresolved inspection findings”. 
	The final determination by Microbiology was that the information in the application was 
	acceptable, and in this regard, the final Chemistry review stated: “The Applicant has met also regulatory expectations with regard to the test methods, acceptance criteria and verification of the suitability of use of the tests for bacterial endotoxins and sterility.” 
	The clinical development program for Xyosted consisted of 5 clinical studies, including three (3), short-term, PK and tolerability studies (Studies QST 13-002, QST 14-004 and QST 16006); one, 52-week, uncontrolled, “pivotal”, efficacy and safety, Phase 3 study that was blinded 
	10 
	only to dosage sn·ength (Study QST 13-003); and one, 26-week, unconn·olled, open-label, safety study (Study QST 15-005). Except for healthy adult male volunteers in Study QST 14004, all subjects were hypogonadal adult males. 
	A tabular listing of the clinical studies is shown in Table 1 below. 
	dose study 
	ource: NDA submission Section 2.5 Clin Overview Table 1 
	Figure

	11 
	il.2 DEMOGRAPHICS .Table 2 below shows the demographic profile for all subjects in the two Phase 3 studies: .
	Table 2: Demo ra hie and Baseline Characteristics in Studies QST-13-003 and QST-15-005. 
	Table 2 shows that the Phase 3 study subjects were predominately obese, middle-aged, white males (White 85-88.7%; median age 54-55 years; mean BMI 31.2-31.5 kg/m). 
	2
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	Table 3 shows the disposition of all subjects in Study QST 13-003 with reasons for early withdrawal provided. 
	Table 3: Patient Disposition with Reasons for Early Withdrawal in Study QST-13-003 
	Over the 52-week treatment period in Study QST 13-003, approximately 35% (52/ 150) of subjects withdrew prematurely, which included approximately 9% (14/ 150 subjects) of subjects for protocol-defined elevated PSA; 5% (7/ 150 subjects) for protocol-defined elevated HCT; and 1.3% (2/150 subjects) for both protocol-defined elevated PSA and protocol-defined elevated HCT. In addition, 4% (6/150 subjects) also withdrew for elevated testosterone (defined as Ctrough > 650 ng/ dL despite being on the lowest dose). 
	In Study QST 13-003, subject disposition at an earlier timepoint (Week 12) is clinically meaningful because Week 12 was the primary timepoint for assessment of efficacy. Table 4 below provides an overview of subject disposition at Week 12 in Study QST 13-003, also showing dosage strengths being taken at Week 12. 
	13. 
	Table 4: PatientDisposition bv Treatment at Week 12 i11 Studv QST13-003 
	7.4 EFFICACY RESULTS 
	7 .4.1 ssessment of Efficac~ 
	The assessment ofefficacy in this NDA was consistent with efficacy assessments conducted for TRT products in prior NDAs as well as with the Division's expectations and requirements for TRT studies. 
	In Study QST 13-003, the pivotal efficacy study, all subjects who met the study eligibility criteria were assigned to receive QST 75 mg. Patients were trained by designated site staffon proper use of the QST device. QST TE was self-administered once each week on the same day ofthe week and at approximately the same time (7:00 am ±2 hours). Adjustments to dose may have been made at Week 7 based upon the Week 6 blood concentration at the end ofthe dosing interval (Ctrougij value. Dose titration criteria were 
	• 
	• 
	• 
	Decrease dose by 25 mg ifTI Ctrough ~650 ng/dL 

	• 
	• 
	Increase dose by 25 mg if TT Ctrough <350 ng/dL 

	• 
	• 
	Maintain dose strength if TT Ctrough ~350 ng/dL and <650 ng/dL. 


	14 .
	At Week 12, blood samples for phannacokinetic (PK) analysis of total testosterone (TT), dihydrotestosterone (DHT), dihydrotestosterone enanthate (DHTE), estradiol (E2), and testosterone enanthate (TE) were obtained from all patients before and at specified times up to 168 hours after QST dose administration. Pha1macokinetic parameters to characterize TT exposure over the dosing interval were derived. 
	The prima1y efficacy endpoint in Study QST 13-003 was the percentage of patients with semm TT average concentration over the 7-day dosing interval (0-168 hours) (Cavg168h) within the defined range (300 to 1100 ng/d.L). The primaiy endpoint would be considered to have been met if~75% of patients had TT Cavgl68h within the range at Week 12, with a lower bound of the 95% confidence interval (CI) ~65%. 
	Overall, 139 (92.7%) patients had TT Cavgl68h values within the defined range at Week 12. 
	Table 5 shows the number and percentage of patients with Week 12 TT Cavg168h within the defined range (300 to 1100 ng/d.L) for the safety population in study QST 13-003. 
	Table 5: Number (%) ofPatients with Week12 TT Cai•eI6Bh 300to1100 flf!/dL i11 Studv QST-13-003 
	fu the analysis shown in Table 5, the Sponsor included subjects with missing calculable Week 12 Cavg168h by using the last recorded post-dose TT to derive the result for the primaiy efficacy endpoint. Table 6 below provides an analysis of the primaiy efficacy endpoint using only those subjects with calculable data for Week 12 Cavg16811> as recommended by FDA's Statistical Review team. This analysis shows that the primaiy efficacy endpoint and study objective was met again, whereby Study QST-13-003 met the p
	15 .
	Table 6: Number(%) ofPatients witlt Week 12 TT Ca"e16Bh Values 300 to 1100 ngldL -Primary Efflcacv Endooi11t (or Studv OST 13-003 
	The "key" secondaiy efficacy endpoints in Study QST 13-003 (sometimes refeITed to as "safety" endpoints in these studies), were the same as for all prior TRT studies, and included: 
	• .
	• .
	• .
	Percentage of patients with TT maximum (peak) blood concentration (Cma.J <1500 ng/d.L. This endpoint would be considered to have been met if:::: 85% ofpatients had TT Cmax in this range at Week 12 of treatment; 

	• .
	• .
	Percentage ofpatients with TT Cmax 1800 to 2500 ng/d.L, inclusive. This endpoint would be considered to have n met if <5% ofpatients had TT Cmax in this range at Week 12 of treatment; 

	• .
	• .
	Number ofpatients with TT Cmax >2500 ng/d.L. This endpoint would be considered to have been met if no patients had TT Cmax in this range at Week 12 of treatment; 


	Overall, 137of150 randomized (91.3%) patients had TT Cmax <1500 ng/d.L at Week 12: with 
	25 (100.0%) patients achieving this endpoint while taking the 50 mg dose, 93 (89.4%) while 
	taking the 75 mg dose, and 19 (90.5%) while taking on the 100 mg dose. 
	There were no patients with TT Cmax > 1500 ng/d.L, 1800 to 2500 ng/d.L, or >2500 ng/d.L at Week 12. 
	In total, 13 (8.7%) patients had missing TT Cmax values at Week 12: 11 (10.6%) patients while 
	taking the 75 mg dose and 2 (9.5%) patients while taking the 100 mg dose. Excluding those 
	patients with missing Week 12 Cmax values, all patients still had TT Cmax <1500 ng/d.L at Week 
	12. 
	Table 7 shows the results for this "key" seconda1y endpoint at Week 12 oftreatment in Study QST 13-003. 
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	Table 7: Results for Kev Secondarv Endvoint at Week 12 i11 Studv OST-13-003. 
	Dose at Week 12 
	Overall (N=l 50) 
	SCQST50mg 
	SCQST75mg 
	SCQST lOOmg 
	n (o/o)M'eek 12 Cmu 
	(N=25) 
	(N=l04)* 
	(N=21) 
	(N=21) 
	Category 

	n (o/o) 
	n (o/o) 
	n (o/o) kl500 ng/dL 
	25 (100.0) 
	93 (89.4) 
	19 (90.5) 
	137 (91.3) 1800 to 2500 ng/dL 
	0 (O.O) 
	0 (O.O) 
	0 (O.O) 
	0 (0.0) t>2500 ng/dL 
	0 (O.O) 
	0 (O.O) 
	0 (O.O) 
	0 (0.0) Missing Week 12 
	0 (O.O) 
	11 (10.6) 
	2 (9.5) 
	13 (8.7) !Note: The Safety Population consisted ofall patients who received at least 1 dose ofthe investigational product. Percentage ~as calculated using the munber of patients in the cohunn heading as the denominator. 
	* For the dose at Week 12 columns, a patient was com1ted in the 75 mg cohunn if he discontinued prior to Week 7 titration. .~bbreviations: Cmax = maximmu (peak) blood concentration; QST = QuickShot™ Testosterone; SC =subcutaneous; TT= .~otal testosterone. .Source: 5.3.5.1 Study Report QST-13-003, p. 81. .
	Table 8 provides a sUIIllnaiy of the arithmetic means (with standai·d deviations) of the steadystate PK of sernm total TT concentrations at Week 12 obtained from patients in study QST 13003 
	Table 8: Arithmetic Mea11 (SD) Total T PK Parameters at Week 12 Following Weekly 
	Admi11istratio11 o 50 m , 75 m , or 100 m X osted (Stud QST-13-003) TE N Tma 
	Dose x 
	50 25 12.0 5.8-72. 
	75 93 11.9 (5.9-168.2) 
	100 19 24.1 5.8-168. 
	Overall 137 11.9 5.8-168. 436 109 
	AUC(0-168 hr) n ·hr/dL 100,500 29,859 90,317 (18,159) 95,940 21,374 92,955 21,385 
	Figm e 1 below, showing average total testosterone concentrations over a full week at Week 12, provides a graphical representation of the testosterone replacement associated with Xyosted. 
	Figure 1: Plot ofMea11 (±SD) ofS erum Total T Concentration-Time Curve at Week 12 Followi11g Weekly Administratio11of50 mg, 75 mg, or 100 mg Xyosted (Study QST-13-003; N=137) 
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	For details in regard to other secondary and exploratory endpoints in Study QST 13-003, the reader is referred to the medical officer’s final Clinical review. 
	Statistician’s Conclusion 
	Statistician’s Conclusion 

	In their final review dated September 13, 2017, the Statistical review team of Sonia Castillo and Mahboob Sobhan had the following overall conclusion: 
	“The one submitted study provides evidence demonstrating the efficacy of Xyosted 
	(testosterone enanthate) injection for the treatment of adult male hypogonadism.” 
	One comment of note from the Statistical review was as follows: 
	. “One statistical issue was identified that affected the quality of the analysis. The prespecified primary efficacy analysis accounted for missing week 12 endpoint data as follows: 
	-

	If a subject does not have a valid testosterone Cavg168h, the last recorded post- baseline total testosterone (TT) concentration is used in the primary analysis. If the subject discontinued prior to a post-baseline TT collection, the subject is included in the analysis as not having achieved a TT Cavg168 h within the normal range. 
	If the last post-baseline total testosterone (TT) value is to be used for analysis, it should be the last recorded TT Cavg168h value after a sufficient amount of time has passed for an effect to be seen. The Applicant included (in the analysis) four subjects without a TT Cavg168h at Week 12 but they (the 4 subjects) had  other  TT values. Two subjects had a single TT concentration value at the single time point of 168h post-dose at Week 12 and two subjects had a TT Cavg168 value at Week 1.  Using the last s
	not

	. The results of the sensitivity analysis are presented in the Statistical Review Table 3.5.  The Statistical review team stated, “Efficacy was demonstrated for the sensitivity analysis with the percentage of subjects with a serum total testosterone Cavg168h level within the normal range at Week 12 of 90.0% (135 of 150 subjects) with 95% CI of 84.0% to 94.3%”. 
	18. 
	The efficacy data from the Phase 3 pivotal study QST-13-003, along with suppo1iing data from the other clinical studies, suppo1is the Sponsor's contention that QST provides adequate testosterone replacement in adult men with hypogonadism. 
	The Clinical safety review encompasses pooled safety data from three sho1i-te1m Phase 
	I/Phase 2 studies (Studies QST 13-002, QST 14-004 and QST 16-006) and two "long
	tenn" Phase 3 studies (Studies QST 13-003 and 15-005). All but one of these studies 
	were conducted in adult hypogonadal men. 
	The overall NDA database consists of 
	• .
	• .
	• .
	116 hypogonadal adult male patients who were randomized to receive up to 6 doses in the three "sho1i-te1m " studies, 

	• .
	• .
	133 hypogonadal adult male patients who were randomized to receive up to 26 weeks of treatment in the Phase 3 safety Study QST 15-005, and 

	• .
	• .
	150 hypogonadal adult male patients who were randomized to receive up to 52 weeks of treatment in the Phase 3 safety Study QST 13-003. 


	Thus, the total number of patients who were randomized to receive treatment in the two, longtenn studies is 288. A total of 380 patients received at least 1dose, 242 received at least 24 treatments (approximately 6 months of treatment), and 99 received at least 52 treatments (approximately 12 months of treatment). 
	The following sections provide an overview description of the NDA safety results, focusing on the results from the long-te1m, Phase 3 studies. For additional details, the reader is refe1Ted to the medical officer's final Clinical review. 
	'8.1.1 Deaths, Serious Adverse Events and Discontinuations Due to Adverse Events 
	Deaths 
	(bJ <SI in the pivotal Phase 3 Study QST 13-003 had an SAE of "completed suicide" that resulted in death. The Sponsor considered the event as possibly related to Xyosted, stating that depression has been described as an adverse event in the labels of other testosterone products, and suicide is associated with depression. The Sponsor provided the following abbreviated na1rntive ofthis case: 
	One death was repo1ied in the clinical development program. Patient 

	(bJ < > -suicide. method unknown (bJ<l a 72 year-old male with hypogonadism, experienced an SAE ofsuicide, method 
	5 
	5

	--"""'"'"' 
	unknown. Afterproviding Infonned Consent, the patient was enrolled and received his first dose (bJ<f The patient had been on study treatment for over 6 months (75mg weekly self-injections) before the event was reported following his last dose of study medication on Study Day 169. 
	on 
	5

	On Study Day 176, the patient failed to report to his scheduled Week 26study visit. The investigative site reported they were informed by voicemail that the patient wished to discontinue 
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	from the study due to "personal reasons." On Study Day 178, the investigative site contacted the patient and scheduled an Early Termination (ET) study visit. This was the last contact the investigative site had with the patient. The patient failed to report to the scheduled ET study visit. The investigative site continued to attempt to contact the patient for follow-up. The patient's stepson subsequently contacted the investigative site and informed the site that the patient had committed suicide on Study D
	The patient’s medical history included: benign prostatic hypertrophy, erectile dysfunction, type 2 diabetes mellitus, gastroesophageal reflux disorder, cholecystitis, cholecystectomy, and detached retina. The site reported there was no known history of mental health disorders. 
	Concomitant medications included metformin, aspirin, gamma-aminobutyric acid, kelp, L-arginine, vitamin B, vitamin B6, vitamin B12, multi-B vitamin, chromium picolinate, St John's wort, 5-hydroxytryptophan, valerian, melatonin, glyburide, sildenafil citrate, tadalafil and omeprazole. 
	The Sponsor considered the event of suicide, method unknown, as possibly related to underlying depression, stating that depression is a labeled adverse event for other testosterone products and suicide can be an adverse outcome of depression, and therefore the event of suicide is possibly related to study medication. 
	In response to a request for information, the Sponsor provided all the serum T concentrations for this subject and the list of values demonstrated that none were out of normal range. 
	CDTL Comment: I concur with the Clinical reviewer that the data for this case is insufficient to draw the conclusion that suicide in this patient was a direct result of study treatment. While suicide has been very rarely reported in patients taking TRT in the postmarketing period, a relationship between suicide and TRT has not been established. It is notable, however, that to our knowledge, this is the first reported completed suicide in a clinical study of TRT. While the information for this case, as well 
	Overall, a total of 7 patients (2.5%) experienced a total of 12 SAEs in the Xyosted clinical development program.  All reported SAEs were reported in the two long-term studies QST-13003 and QST-15-005. A total of 3 patients reported a total of 3 SAEs in Study QST-13-003 and a total of 4 patients reported a total of 9 SAEs in Study QST-15-005. 
	The following table lists the 12 SAEs, including actions taken in response to the SAEs and the SAE outcomes. The table also includes the fatal SAE that was discussed 
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	previously under “Deaths”. 
	Table 9: SAEs in Studies QST-13-003 and QST-15-005. 
	Of the 7 patients who reported SAEs in the two Phase 3 studies, four discontinued the study due to their SAE. 
	Patient
	 also in Study QST 13-003, had an SAE of depression (severe) and he discontinued the study after receiving a single dose of study drug. The patient reported a baseline history of depressive disorder with worsening of this condition at 6 days after his first dose. The event included suicidal ideation requiring hospitalization.  Based on the clinical event, the study medication was discontinued. An abbreviated case narrative is provided here: 
	Figure

	Patient Patient 
	Figure
	– worsening depressive disorder 

	 a 63 year old male with hypogonadism and depressive disorder, 
	21. 
	experienced an SAE of worsened depressive disorder. After providing Informed Consent, the   This was the patient’s most recent dose prior to the onset of the AE. 
	patient received his first dose, 75 mg,

	On Study Day 6, after an argument with his spouse, the patient intentionally ingested 20 to 25 tablets of tramadol 50 mg which had not been prescribed to him. Emergency medical services were summoned and the patient was transported to the Emergency Department. A review of systems revealed suicidal thoughts and ideations. Physical examination revealed the patient to be alert and oriented x3 with calm affect, coherent speech, appropriate mood, rational thought, and normal perceptions. The patient was subseque
	The patient's medical history also included gallstones, erectile dysfunction, cholecystectomy, hypercholesterolemia, acid reflux, backache, urinary retention, and seasonal allergies. 
	Concomitant medications included aspirin, pantoprazole, simvastatin, and fenofibrate. 
	At the Division’s request, the Sponsor provided serum TT concentrations during the study for this patient, with results as follows. 
	The Sponsor reported that the subject met the study eligibility criteria with at least two AM total 
	further study medication. Repeat TT concentrations were not checked until Day 31 when the subject was withdrawn from the study.  At that time, the subject’s TT concentration was 190 ng/dL, consistent with his baseline TT concentrations. 
	CDTL Comment: The Sponsor reported that the patient had a past medical history of major depressive disorder, diagnosed in 1998.  The status of this condition was 
	treated for his depressive disorder with Paxil 
	reason for discontinuation of Paxil was not provided. 
	The subject’s last serum testosterone concentration was obtained 31 days after his single QST TE dose and at that time, his serum T was back to its baseline, pretreatment value. A testosterone concentration was not available from the patient’s hospitalization. 
	From the patient’s history, he had an untreated major depressive disorder when he enrolled in the study. He had been treated for 8 years with an antidepressant medication, which had been discontinued less than 6 months prior to the study Screening period. Based on this confounding history, and the lack of a serum testosterone concentration prior to Day 31, it is not possible to establish a causal relationship between the AE of worsened depressive disorder to study medication. 
	22 
	In regard to other notable SAEs, in Study QST-15-005, one patient (Patient 
	) reported 6 different SAEs (coronary artery disease, arthritis bacterial, Prinzmetal’s angina, acute myocardial infarction, ventricular tachycardia, and respiratory failure) and discontinued study medication due to the SAE of Prinzmetal’s angina.  In addition, Patient 
	Figure
	Figure

	 had an SAE of deep vein thrombosis (DVT) that resolved, but treatment was discontinued as the investigator assessed the SAE as related to the study drug. 
	CDTL Comment: Both acute MI and DVT have been reported in patients on TRT, but the relationship between these serious cardiovascular events and TRT remains unclear. The data for these two events in this NDA is too limited to establish causality between these two serious CV events and the study medication.  
	A total of 38 subjects (13.4%) discontinued from one of the clinical studies due to an AE, including 30 subjects in Study QST-13-003 and 8 subjects in Study QST-15-005. Two of the withdrawals due to AEs were due to SAEs.  The vast majority of subjects who withdrew due to an AE did so for meeting a protocol-defined, laboratory-based, stopping criteria (n=31).  
	The protocol-defined, laboratory-based, stopping criteria in the Phase 3 studies included:  Increase in serum prostate specific antigen (PSA) ≥1.4 ng/mL above the Screening value;  Elevated hematocrit >55% during the Treatment Titration or Extended Treatment phases of the study;  Patients receiving QST TE 50 mg who had a Ctrough ≥650 ng/dL. 
	In Study QST 13-005, the pivotal Phase 3 study, a total of 30 patients withdrew due to a total of 37 AEs. The AEs that led to discontinuation in this study were: PSA increased (13 reports), hematocrit increased (7 reports), blood testosterone increased (3 reports), polycythemia (2 reports), and depression, right bundle branch block, prostatitis, fatigue, hyperhidrosis, dyspnea, heart rate increased, blurred vision, hyper-sexuality, prostate neoplasm, hypertension, and drug concentration changed (1 report ea
	In Study QST 15-005, the other Phase 3 study, a total of 8 patients withdrew due to a total of 8 AEs. The AEs that led to discontinuation in this study were: depression (2 reports), hematocrit increased (2 reports), and polycythemia, DVT, insomnia, and Prinzmetal’s angina (1 report each). 
	In the Phase 3 studies QST 13-003 and QST 15-005, the System Organ Classes (SOCs) with the greatest number of subjects reporting TEAEs were: Infections and Infestations (79 subjects, 27.9%), Investigations (76 subjects, 26.9%), General Disorders and Administrative Site Conditions (56 subjects, 19.8%), and Musculoskeletal and Connective Tissue Disorders (33 
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	subjects, 11.7%). 
	In the Phase 3 studies combined, a total of 212 patients (74.9%) experienced at least 1 TEAE. The vast majority of TEAEs were judged by the investigator as being mild (35.7% of patients) or moderate (35.3% of patients) in severity. A total of 11 patients (3.9%) had TEAEs that were judged by the investigator as being severe. 
	The most commonly reported TEAEs by Preferred Term (PT) were: hematocrit increased (32 subjects, 11.3%), PSA increased (22 subjects, 7.8%), upper respiratory tract infection (22 subjects, 7.8%), hypertension (22 subjects, 7.8%), injection site bruising (15 subjects, 5.3%), injection site hemorrhage (13 subjects, 4.6%), sinusitis (13 subjects, 4.6%), nasopharyngitis (11 subjects, 3.9%), headache (10 subjects, 3.5%), and CPK increased (10 subjects, 3.5%). 
	The following Table summarizes the TEAEs by SOC and PT. 
	Table 10: Number (%) Patients with TEAEs by SOC and PT in Studies QST 13-003 and QST 15-005 
	24 
	25 
	~lthough a subject may have had two or more TEAEs, the subject is counted only once within a SOC category. The same subject may contribute to two or more preferred term categories. PT= preferred term; SOC= system organ class; TEAE = treatment-emergent adverse event. 
	~ource: /SS Table 35.5.2.1 
	CDTL Comment: The incidences ofincreased hematocrit (11.3 %), polycythemia (1.8%), and hypertension (7.8%) are notable. 
	In regard to the repo1ied incidence of AEs by patient age, when comparing younger men ( <65 years of age) to older men (~ 65 years of age), a greater percentage ofsubjects in the ~65 years subgroup repo1ied an SAE (6.1%), a TEAE that was moderate in severity (59.2%), or a TEAE that lead to study discontinuation (24.5%). The comparable rates of these events in the <65 year subgroup for SAEs, AEs of moderate severity, or AEs leading to study discontinuation were 
	1.7%, 30.3% and 11.1 % respectively. .The following Table summarizes AEs by the two age subgroups. .
	CDTL Comment: Higher rates ofall TEAEs, TEAEs ofmoderate and severe intensities, and TEAEs leading to study discontinuation were observed in the 2: 65 years age group compared to the < 65 years age group. Though the data are limited, they do support the approved drug class labeling concerning cautious use ofTRT in the geriatric population, and also not to use TRTfor the treatment of"age-related hypogonadism". 
	'8.1.3 Routine Laboratories Vital Signs and Electrocardiograms (ECGs} 
	Routine Laboratories .In the Phase 3 studies QST 13-003 and QST 15-005, routine safety laborato1y tests included: .biochemistiy, hematology, minalysis, coagulation, sernm PSA, and sennn lipids. The Sponsor .provided a summa1y of routine lab test results at baseline and at all scheduled post-dose visits. .
	There were no notable changes from baseline in routine biochemistiy , minalysis, or coagulation tests. 26 
	Increases in Hematocrit 
	Results from hematology testing demonstrnted a clinically significant increase from baseline in hematocrit. In the pooled Safety population from Studies QST 13-003 and QST 15-005, the group mean hematocrit increased from baseline by 2.5% at Week 13, by 3.8% at Week 26, and by 5.4% at Week 52. The following Table sUIIllnarizes the hematocrit changes from baseline in the Phase 3 studies. 
	Table 12: Summarv ofM ean H ematocrit Cllam!es in Studies OST13-003 and OST 15-005) 
	ISD =standard deviation. 
	,.. 
	• IC::<: Trwl.t.. =ll;: 7.2. 1 
	"Elevated hematocrit" (Elevated HCT) was defined in the Phase 3 studies as a nonnal hematocrit at baseline subsequently moving into the above-no1mal range, and such an occmTence was to be reported as a clinical TEAE. Based on that definition, a total of 20 subjects (14%) experienced Elevated HCT in the pivotal, Phase 3 study QST 13-003, and a total of 32 subjects experienced Elevated HCT in the combined Phase 3 studies QST 13-003 and 15-005. 
	The phase 3 studies QST 13-003 and QST 15-005 had a mandato1y stopping criterion for elevated hematocrit of~55%. A total of4 of the total 283 subjects (1.4%) experienced this degree of hematocrit elevation after 3 months of Xyosted treatment (on Day 90), while a total of 9 of283 subjects (4.5%) experienced this degree ofhematocrit elevation after 6 months of Xyosted treatment (on Day 180). The Table below smnmarizes these patients. 
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	BL= Baseline, Hct = hematocrit; Pt = patient 
	!Source: QST-13-003Listing16.2.1.2; Listing 16.2.4.1; Listing 16.2.6.1; Listing 16.2.B.2; Listing 16.2.9.3 IDST-15-005Listinn16.2.1.2· Listinn 16.2.4.1·Listinn 16.2.6.1· Listinn16.2.B.2· Listinn 16.2.9.3 
	CDTL Comment: Xyosted is associated with a clinically meaningful, and potentially serious or even life-threatening, increase in hematocril 
	Decreases in Serum High Density Lipoprotein (HDL) Cholesterol 
	Sernm lipid parameters were evaluated in the phase 3 studies QST 13-003 and QST 15-005. Mean decreases from Baseline to Week 52 were obse1ved for all senun lipid parameters, including HDL-cholesterol. Mean cholesterol and triglyceride concentrations decreased by 17.3 mg/d.L and 16.5 mg/d.L, respectively, and mean LDL-C and HDL-C concentrations decreased by 
	8.5 mg/d.L and 4.5 mg/d.L, respectively. The following table Slunmarizes the results of sernm lipid concentrations for Studies QST 13-003 and QST 15-005. 
	CDTL Comment: Xyosted is associated with a decrease in average serum HDL-cholesterol that may be clinically meaningful. 
	Increases in Serum Prostate Specific Antigen (PSA} 
	Increases from baseline were obse1ved in sernm PSA concentrations in Studies QST 13-003 an QST 15-005. Mean sernm PSA concentrations were 1.05 µg/L at Baseline and increased to 1.32 µg/L, 1.27 µg/L and 1.33 ~Lg/Lat Weeks 13, 26, and 52, respectively. The following Table 
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	Reference ID: 4169881 
	summarizes the mean PSA values at Baseline and the changes from baseline in mean PSA during the phase 3 studies. 
	Table 15: Summary of Changes in Serum PSA in Studies QST 13-003 and QST 15-005 
	In studies QST 13-003 and 15-005, patients with serum PSA increase of ≥ 1.4 ng/mL, or with an absolute serum PSA >4.0 ug/L, were to discontinue study medication. A total of 13 patients reached these thresholds. None of the patient had progressive increases in serum PSA after discontinuing Xysosted. 
	A TEAE of “Elevated PSA” was concluded when the patient’s serum PSA rose by >0.75 ug/L, or when the patient’s total serum PSA was > 4.0 ug/L. Overall 22 patients (7.8%) experienced an AE of “Elevated PSA” in Studies QST 13-003 and QST 15-005. 
	There were 5 patients with serum PSA greater than the upper limit of normal (>ULN) at Week 13, 3 patients with PSA concentrations >ULN at Week 26, and 2 patients with values >ULN at Week 38. There were no patients with PSA values >ULN at Week 52. 
	Vital signs, including systolic and diastolic blood pressures (SBP/DBP) by sphygmomanometric cuff, heart rate (HR), respiratory rate (RR), and body temperature, were collected in both Phase 3 studies, and the data were analyzed at Baseline and at all scheduled post-dose visits with presentation of the data as mean changes from Baseline. 
	Based on increases from Baseline observed in mean cuff BPs in Study QST-13-003, ambulatory blood pressure monitoring (ABPM) was requested by the Division and conducted by the Sponsor at Baseline, at Week 6 and at Week 12 in the Phase 3 study QST-15-005. The ABPM data was collected and analyzed by Sponsor and this data also appears to demonstrate mean increases from Baseline in SBP and DBP. 
	In the pooled Phase 3 studies QST 13-003 and QST 15-005, both SBP and DBP increased from baseline, with average SBP increases ranging from 2.6 to 4.4 mmHg and average DBP increases ranging from 0.5 to 1.6 mmHg. The following Table summarizes the mean BP increases. 
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	Svstolic Blood Pressure lmmHo\ n 
	283 
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	283 
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	283 
	283 
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	240 
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	98 Mean 
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	2.6 
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	3.2 
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	4.4 
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	3.3 
	{11.2) 
	(12.4) 
	(11.4) 
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	{11.5) 
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	(11.5) Diastolic Blood Pressure 
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	283 
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	283 
	283 
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	79.1 
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	1.2 
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	1.6 
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	0.5 
	(8.2) 
	(8.6) 
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	(9.0) 
	(8.1) 
	(9.4) 
	(8.3) 
	(9.2) 
	(9.1) 
	(SD) 
	ISD = standard deviation; Source: /SS Table 35.8.1 
	The following two figures graphically depict the mean changes from Baseline in SBP and DBP, respectively, for Study QST 13-003. 
	Figure 2: Mean Change from Baseline in SBP (via CuJJ) in Study QST-13-003 
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	Note: Baseline was defined as the Week 1 pre-dose value. ifmissing, the last measurement prior to first dose was used. SBP=systolic blood pressure; SD = standard deviation Source: QST 13-003 CSR, section 12.6.l 
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	Reference ID: 4169881 
	Figure 3: Mean Change from Baseline in DBP (via Cuff) in Study QST-13-003 
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first 
	dose was used. DBP=diastolic blood pressure; SD = standard deviation 
	Source: QST 13-003 CSR, section 12.6.1 
	In the second phase 3 study QST-15-005, ambulatory BP monitoring was performed in all patients in the study and patients with BP above the normal range (SBP ≥ 140 mmHg and/ or DBP ≥ 90 mmHg) were excluded from the study. The following two figures depict the mean SBP and DBP changes from baseline, respectively, in Study 15-005, as measured by ABPM, in subjects with at least 18 hours of ABPM tracing. 
	Figure 4: Mean Change from Baseline in SBP (via ABPM) in Study QST-15-005 
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was used. DBP=diastolic blood pressure; SD=standard deviation; Source: QST 13-003 CSR, section 12.6.1 
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	Figure 5: Mean Change from Baseline in DBP (via ABPM) in Study QST-15-005 
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was used. DBP=diastolic blood pressure; SD=standard deviation; Source: QST 13-003 CSR, section 12.6.1 
	A formal consultation was requested from the Division of Cardiovascular and Renal Products (DCRP) to assist in the review of the vital signs information, including the evidence for increased BP. The reader is referred to Section 11.7 of this Memo for details concerning the DCRP consult. To summarize the consult briefly here, DCRP concluded that evidence was clear concerning the approximate mean 4/2 mHg increase from Baseline in SBP/DBP. Based on their evaluation of the cumulative distribution function curve
	32. 
	Figure 6: Cumulative Distribution Curve for SBP changes at Week 12 in Study QST-15-005 
	Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF1b 
	Figure 7: Cumulative Distribution Curve for DBP changes at Week 12 in Study QST-15-005 
	Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF2b 
	33. 
	CDTL Comment: The information in this NDA concerning the effect of Xyosted on BP is of Clinical concern and major importance. The available evidence demonstrates a clinically significant increase in BP attributable to this product. Of significant relevance to this issue is that the protocol for Study QST 15-005 specifically called for a study population with normal range BP at Screening , serving to limit the “worst case” as it pertains to the maximum possible effect of Xyosted on BP increases, for example 
	Results from routine ECGs conducted during the phase 3 studies showed a small number of ECG abnormalities that appeared consistent with the range of ECG abnormalities that might be observed in the background in this patient population. Aside from one case of atrial fibrillation in the Phase 2 study QST 16-006, one case each of paroxysmal atrial tachycardia and right bundle branch block in Study QST 13-003, and one case each of anteroseptal infarct and left bundle branch block in Study QST 15-005, there were
	ECGs 

	CDTL Comment: Testosterone is not known to alter the QT interval or other ECG parameters. In the case of the patient with anteroseptal infarct, the patient concealed his new-onset angina from the investigator during the Screening Period. 
	Currently, there is no postmarketing experience for Xyosted. There is also very little published information concerning chronic subcutaneous administration of testosterone to hypogonadal men. Delatestryl, the intramuscular (IM) form of testosterone enanthate, has been marketed since 1953. The risks of Delatestryl are likely comparable to the known risks of TRT products, with the possible exception of mood changes that may be associated with the steep peaks and declines in serum testosterone that are associa
	In general, the safety profile for Xyosted was consistent with the known safety profile for TRT products, except for two serious safety issues: 
	1). The identification of the potential for Xyosted to raise average blood pressure by a clinically meaningful amount.  ABPM measurements showed that treatment with Xyosted was associated with a mean systolic/diastolic BP increases of 4/2 mmHg.  Approximately 60% of the patients in QST 15-005 had between 0 and 20 mmHg increase in SBP at Week 12 of that study.  Further, 9.5% of patients in the study required 
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	initiation or adjustment of antihypertensive medications in order to maintain BP within the normal range.  Increases in BP were also observed by routine cuff measurement in the pivotal phase 3 study QST 13-003.  Further, the mean SBP and DBP increases were larger in an older patient subgroup (≥65 years of age,) compared to a younger group (< 65 years of age).  As described in the Sponsor’s original ISS, the mean SBP and DBP increases were 5.7 mmHg and 1.9 mmHg, respectively, in the older population. 
	Study 015-005, in which this important safety signal was identified was open-label, uncontrolled, and was conducted in men with normal blood pressure at Screening.  Thus, the actual increase in blood pressure attributable directly to Xyosted, in a general population, including men with hypertension, is unknown and requires further study.  
	2). The second issue is the reporting of two cases of suicide attempt (including one completed suicide) and two cases of depression in a rather small safety database.  While mood changes including depression, have been reported with TRT, and the cases reported were confounded, the reporting of two cases of suicide attempt in a relatively small NDA is of some concern and would appear to necessitate relevant monitoring in additional pre-approval studies, and perhaps also relevant labeling if the product is ev
	Finally, increased hematocrit (including polycythemia) was reported in a significant percentage of patients in the phase 3 studies, and all future studies of Xyosted should monitor for this adverse event. 
	An Advisory Committee was not held for the Xyosted new drug application.  At this time, I recommend a Complete Response (CR) action. When the NDA is resubmitted, the Division should reconsider whether to seek advice on this application from the Bone, Reproductive and Urologic Drugs Advisory Committee. 
	10. Pediatrics 
	On , the Division issued to Antares an “Agreed iPSP”, providing concurrence with the Sponsor’s proposal for a full waiver of pediatric assessment requirements for all pediatric age groups based on the rationale that pediatric studies would be impossible as studies would be impossible or highly impractical. 
	February 9, 2015

	This decision was consistent with prior agreements from the Division and from the Pediatric Review Committee (PeRC) for the Antares application, as well as for all prior Division determinations for PREA for TRT products approved since 2002. 
	On , the Division met with PeRC again concerning Antares, to receive final PeRC advice/agreement on the Agreed iPSP. At the September 2017, PeRC meeting, Ovidiu Galescu, representing the Division of Metabolism and Endocrinology Products (DMEP) expressed that pediatric studies in TRT, including for Xyosted, were neither impossible nor highly impractical, and in fact, were needed. Based on this assertion, the PeRC rescinded their previous agreement for the Antares application of a full waiver of 
	September 20, 2017
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	pediati·ic studies (as previously conveyed to Antares by the Division in the Agreed iPSP), and instead, PeRC recommended a paitial waiver ofpediati·ic studies in pediatric patients younger than 14 yeai·s ofage and a defe1Ted study in adolescent males with permanent hypogonadism (not constitutional delay ofpube1ty). A brief discussion ensued at the PeRC meeting in regai·d to type ofstudy to be conducted, that touched upon possible sample sizes, study designs, study endpoints, safety considerations, etc. The 
	On September 29, 2017, a meeting was held between the Division and representatives of DMEP, the Division ofPediatric and Maternal Health (DPMH), and PeRC to discuss the PeRC's change ofopinion concerning Antares's Agreed iPSP. Ovidiu Galescu reiterated his belief that pediati1c studies in TRT, including for Xyosted, were neither impossible nor highly impractical, and in fact, were needed. Brief discussion ensued about the type of pediati·ic study(ies) that should be required, but no specific conclusions wer
	On October 2, 2017, Ovidiu Galescu, Ma1y Robe1ts and James S1nith ofDMEP completed a consult review for the Antares NDA. In brief, the consult describes 1) the possible numbers of potential pediati·ic study subjects based on the specific conditions and diseases that result in "hue" hypogonadism in pediati·ic patients, and 2) the study design inti·icacies and unce1tainties associated with conducting a study in pediatric patients with pennanent hypogonadism. DMEP concluded that it was beyond the scope ofthe c
	On October 16, 2017, DPMH completed a final consult review, that provided the following final recommendation: 
	1. .A paitial waiver of pediati·ic study requirement for all TRT programs in patients less than 14 years ofage is reasonable on the basis that studies ai·e impossible and highly impractical. Fmther discussion is waiTanted with internal stakeholders regai·ding the . , optimal studies to be conducted (bJ<> 
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	and whether such studies ai·e feasible. 
	--~~~~~~~~~~~~~~~~-
	-

	2. .Pending fuither internal discussion, DPMH recommends issuing a PREA PMR for defen ed studies in adolescent males, 14 years to less than 17 years ofage (see Discussion above). If, based on follow-up discussion, there is internal consensus that studies ai·e infeasible in this age group, then the applicant may be release from any PMR in the future." 
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	CDTL Comment: At this time, based on unresolved Clinical Safety and Chemistry concerns, I concur with the Clinical and Chemistry review teams that the NDA should not be approved and that a Complete Response (CR) should be issued.  Labeling, including the Instructions for Use, is unfinished and needs further discussion both internally and with Sponsor. It has been brought to my attention by the Division’s regulatory project management (RPM) staff that from a regulatory perspective, a CR letter, such as the o
	The Office of Scientific Investigations (OSI) was consulted to conduct inspections of three clinical sites that participated in the Phase 3 studies. The three sites selected were: Jed Kaminetsky (New York, NY), Tommy Mook (Shreveport, L) and Marc Gittleman (Aventura, FL). 
	No issues of clinical significance were identified at Dr. Kaminetsky’s or Dr. Mook’s sites. 
	However, at Dr. Gittelman’s site, the inspector noted that some ABPM tracing were categorized as “Not Good Quality”. The Division and OSI pursued this issue with Sponsor and investigator and ultimately determined that some patients did not achieve at least 18 hours of ABPM recordings. Therefore, in conjunction with our consultants from the Division of Cardiovascular and Renal Products (DCRP), the Division required the Sponsor to submit a re-analysis of results from the 24-hour ABPM tracing, to include only 
	In their final conclusion for their Clinical Inspection Summary, Roy Blay, Phillip Kronstein, and Kassa Ayalew of OSI concluded: 
	“Other than the concerns regarding ABPMs as discussed above, the study appears to 
	have been conducted adequately, and the data generated by this site appear acceptable 
	in support of this respective application.” 
	OSI concerns expressed no concerns about the conclusions from the data from Dr. Kaminetsky’s and Dr. Mook’s sites. 
	In their final review dated March 15, 2017, Denise Baugh and Lolita White of DMEPA stated: 37 
	“We have completed our review of the proposed proprietary name, Xyosted, and have concluded that this name is acceptable.” 
	In their final review dated May 12, 2017, Denise Baugh and Lolita White of DMEPA concluded: 
	“We identified areas of the PI, container label and carton labeling where the presentation of drug-identifying information should be added or increased in prominence to help ensure safe use of the product. We provided recommendation in Sections 4.1 and 4.2 to address our concerns. We advise these recommendations are implemented prior to approval of this product.” 
	DMEPA recommended 5 specific carton and container labeling revisions and these were all conveyed to Sponsor during the review. DMEP recommendations for the Package Insert (PI) labeling were still under discussion when label negotiations were discontinued.  These will need to be reconsidered at the time of the NDA resubmission. 
	CDTL Comment: DMEPA should be re-consulted after the NDA is resubmitted. 
	In their October 19, 2017, final review of Human Factors (HF)-related issues, Walter Fava, Lolita White and Quyn Nguyn of DMEPA conveyed to the Division one recommendation to revise the Instructions for Use (IFU) part of labeling to address when to remove the autoinjector cap. The current IFU is unclear in this regard, which may pose a risk of removing the pen cap too soon, and such an error in patient technique could increase the risk of product contamination and patient infection. 
	In the body of their review, DMEPA also took note of results from HF studies that prompted an NDA review issue related to possible risk of under dosing. The risk of under dosing was originally considered possible by DMEPA due to peculiarities in the design of the autoinjector. For example, the medication viewing window of the autoinjector changes color during injection and a second auditory click is heard at different times 
	However, DMEPA also remarked that the concern for medication error due to under dosing is addressed by the rationale that a complete injection is delivered on average in 6.3 seconds and the patient is informed to hold the autoinjector in place for at least 10 seconds and is cued by an audible “click” when the injection is complete. 
	Section 4 of DMEPA’s final consult describes the results of two HF-related studies:  Studies HSS-1088-R1-A and CLS-022-R1.  DMEPA notes that Study HSS-1088-R1-A was a simulated use study conducted in health care providers only. Study CLS-1022-R1 was an actual-use, human factors conducted in the target population and incorporated into the Phase 2 study QST 16-006, therefore, the majority of Section 4 focuses on HF Study CLS-1022-R1.  The reader is referred to Table 3 of the DMEPA review for details.  
	CDTL Comments: DMEPA’s original concern related to risk of under dosing due to certain peculiarities in the product’s design (e.g., window changing color, audible click being possibly confusing) did not appear to manifest as under dosing in the phase 3 studies with up to 1 year of chronic treatment in hypogonadal men.  There was no evidence of 
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	under dosing in those studies.  I recommend that the multidisciplinary team, including DMEPA, should be asked to reconvene for labeling discussions, including discussions of the IFU, when the NDA is resubmitted. 
	Policy Programs (DMPP) 
	In their final memo dated October 6, 2017, Nyedra Booker and Marcia Williams of DMPP had the following conclusion 
	“Due to outstanding clinical deficiencies, DBRUP plans to issue a Complete Response (CR) letter.  Therefore, DMPP defers comment on the Applicant’s patient labeling at this time.  A final review will be performed after the Applicant submits a complete response to the CR letter.  Please send us a new consult request at such time.” 
	CDTL Comment: DMPP should be consulted to participate in future labeling discussions that will take place after the NDA is resubmitted. 
	In her final memo dated October 5, 2017, Jina Kwak of OPDP had the following conclusion 
	“Reference is made to the email to OPDP from Jeannie Roule on October 5, 2017, conveying that a Complete Response action letter will be taken on this application. Therefore, OPDP defers comment on the proposed labeling at this time, and request that DBRUP submit a new consult during the subsequent review cycle.” 
	CDTL Comment: OPDP should be consulted to participate in future labeling discussions that will take place after the NDA is resubmitted. 
	Financial Disclosure 
	In compliance with 21 CFR Part 54, the Sponsor adequately disclosed the absence of any Investigator’s proprietary interest in this product, and the absence of any special financial arrangements between themselves and any Investigator. 
	In their final consult review dated , Ovidiu Galescu, Mary Roberts and James Smith of DMEP provided advice and recommendations to DBRUP concerning possible requirements for pediatric studies of Xyosted for the treatment of adolescent pediatric patients with permanent hypogonadism (not for constitutional delay of puberty). 
	October 2, 2017

	The reader is referred to Section 10 of this review (“Pediatrics”), for details concerning the DMEP consult and pediatric issues for this application. 
	In their final review dated August 3, 2017, Fortunato (Fred) Senatore, Martin Rose and Norman 39 
	Stockbridge of DMEPA concluded: 
	“One can expect a 4 mmHg rise in SBP and a 2 mmHg rise in DBP when prescribed QuickShot Testosterone (QST). This elevation in blood pressure may not be detectable with respect to the usual variation in daily blood pressure and may be clinically irrelevant for those with low baseline blood pressures. 
	There is no distinguishable outlier group that drove the overall small increment in blood pressure following initiation of QST. 
	As the mean baseline blood pressure increases, there could be a modest increase in cardiovascular risk. Consider restricting the use of this product in patients diagnosed with an elevated mean blood pressure”. 
	In their August 3, 2017, final consult, DCRP consultant team explains the rationale for completing a second DCRP consult and they summarize the results of a re-analysis of the ABPM data from Study QST 15-005. 
	The consultants’ description of the results takes into account the Sponsor’s reanalysis of ABPM data in only those subjects with at least 18 hours of measured recordings in the 24-hour recording period. The consult includes tables and bar graphs that show the overall mean rises in blood pressure and the distribution of blood pressure changes at Weeks 6 and 12 in Study QST 15-005 (the reader is referred to the Figures and Tables in the DCRP consult Appendix). 
	Of key interest are the cumulative function distribution (CFD) curves that show changes in blood pressure for all subjects in study QST 15-005 (the reader is referred to Figures 1 -8 in the consult Appendix). 
	Several of these tables and figures are provided here as highlights from the DCRP consult. 
	Table 17. Summary of Blood Pressures for Studies QST-13-003, QST-15-005, and the ISS 
	Source: Study 003: Table 14.3.4.3.5 CSR; Study 005: Table 14.3.4.7.1 CSR; ISS: Table 35.8.1 ISS 
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	Table 18: Mean Systolic and Diastolic Blood Pressure Obtained by ABPM in Study QST 15-005 
	∆ BL = change from baseline, SD= standard deviation; SBP, DBP and ∆ BL are in mmHg; *(n=102), **. (n=95), *** (n=92), **** (n=90). Source: Source: DCRP review compilation of data from Table 14.2.3.7 and 14.2.3.8 located in. 
	., SN # 0001/ module 5.3.5.1/ Study Body Report/ Expert .ABPM Report. 
	\\CDSESUB1\evsprod\NDA209863\209863.enx

	Table 19: Percentage of Subjects with Reductions/Increases in BP in Study QST 15-005 
	*Increase in DBP between 0—10 mmHg; **Increase in DBP between 0—5 mmHg Source: Sample size from Table 2 and Table 3 in the DCRP consult review; mean changes from baseline and standard deviation directly from the CDF curves; % subjects with reductions or increases in blood pressure manually estimated from the CDF curves. 
	41. 
	Figure 8: CDF Curve for Systolic BP at Week 12 in Study QST 15-005 (Sensitivity Analysis) 
	Source: Submission # 0017 Module 5.3.5.1 
	42. 
	Figure 9: CDF Curve for Systolic BP at Week 12 in Study QST 15-005 (Sensitivity Analysis) 
	Source: Submission # 0017 Module 5.3.5.1 
	CDTL Comments: A clinically meaningful mean increase in BP was observed in normotensive hypogonadal male patients after 6 and 12 weeks of treatment with Xyosted in the phase 3 study QST 15-005. Results from ABPM assessments demonstrated group mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 mmHg and 2 mmHg, respectively. In addition, CDF curves generated from the ABPM data demonstrated that approximately 60% of all patients in the study incurred an increase in SBP of up to 20 mmH
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	Of note, DCRP concluded that the increases in BP observed during the Phase 3 studies could reasonably be attributed to testosterone because there was no concurrent control group in those studies. I view the lack of a control arm to be a major study design deficiency because without a control arm, one must assume without data from a concurrent control group, that the entire increase from baseline in BP is due to testosterone. In addition, if a control arm were to show mean decreases from baseline in BP, the 
	Finally, I find the exclusion of subjects with above normal range BP at Screening, as was mandated in Study QST 15-005, to be another deficiency of study design, because normotensive subjects are expected to show less of an effect of a pressor agent, which would serve to reduce the likelihood of observing the maximum effect of testosterone on BP. 
	Overall, I am concerned by the increases in BP that were observed, and in that regard, I concur with the following statement made by DCRP in their first consult for this NDA, dated February 24, 2017: 
	“….there is compelling evidence that increments in blood pressure, even in ranges considered within target by the Eight Joint National Committee (JNC 8), is directly associated with increase in mortality rate adjusted for other cardiac factors. It is also well known that central tendency analyses showing small increases in the mean values of BP, even if statistically significant, could encompass patients either with large BP increases, with no changes at all, or with decreases in BP. The BP data from the AB
	The Division of Pharmacovigilance II (DPVII) was consulted to conduct a search of the FDA’s Adverse Event Reporting System (FAERS) to identify postmarketing reports of suicide in hypogonadal men taking approved testosterone products for TRT and also to conduct a review and analysis of those cases. 
	In their final consult review dated August 30, 2017, Rachna Kapoor and Neha Gada of DPVII provided the following conclusion: 
	“We identified cases of suicidal attempt, completed suicide, and suicidal ideation reported with the use of testosterone. We are mindful that this memo is a high level summary and the individual cases were not reviewed for drug-event causality given the rapid responses need by DBRUP.  However, a vast majority of the cases do not provide necessary information regarding concomitant medications, past medical history, duration of therapy, time-to-onset of suicidal symptoms, and previous history of suicidal atte
	In the entirety of the FAERS databases, the DPV consult identified a total of 74 relevant cases, including 13 cases of suicide attempt, 15 cases of completed suicide, and 46 cases of suicidal 
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	ideation (n=46) in men taking testosterone. The majority of these cases lacked sufficient information concerning the reason for product use, past medical history, concomitant medications, psychiatric history or concurrent psychiatric symptoms, and details of the case, including details of the suicide event.  DPV also remarked that most cases of completed suicide described underlying depression and anxiety. 
	CDTL Comment: The cases identified in FAERS lack the information necessary to allow for a meaningful assessment of causality between suicide and TRT. In addition, considering the vast use of testosterone for TRT, the number of cases identified is relatively small. 
	The Controlled Substances Staff (CSS) was consulted to evaluate the Sponsor’s proposals for the Abuse Potential and Dependence sections of product labeling. CSS also evaluated the Xyosted clinical study safety results that were potentially indicative of abuse, dependence or withdrawal. CSS also provided comments on the psychiatric AEs observed in the Xyosted clinical studies, including 1 case of completed suicide, 1 case of suicide attempt, and 2 cases of depression. 
	In their final consult review dated October 6, 2017, Alicja Lerner and Dominic Chiapperino (signing for Silvia Calderon and Martin Rusinowitz) offered the following Conclusions and Recommendations: 
	“
	Conclusions 

	1.. 
	1.. 
	1.. 
	Testosterone and, thus, all testosterone containing products are controlled in Schedule III of the. Controlled Substances Act (CSA) since 1990.. 

	2.. 
	2.. 
	Testosterone products are known to form dependence resulting in a withdrawal syndrome upon drug discontinuation in healthy men and women (athletes, bodybuilders) who take it in supratherapeutic doses. However, the data on consequences of testosterone withdrawal in older men with hypogonadism after testosterone replacement therapy (TRT) are very sparse. Therefore, Sponsors should continue to acquire reports of adverse events (AEs) indicating these withdrawal signs and symptoms in future clinical studies, to 

	3.. 
	3.. 
	Review of the safety database for this NDA identified two cases related to suicidality; one of these cases was a “completed suicide,” and the second one was coded as “depression” but was, in reality, a “suicide attempt.” The risk of suicidality in testosterone and anabolic steroids abusers was noted already during testosterone TSI # 1351 (4 completed suicides, 6 suicide attempts, and 12 suicidal ideations). 

	4.. 
	4.. 
	Upon identification of the two “suicidality” cases under the current NDA for QST, CSS recommended that the Division consult OSE/DPV to evaluate further this issue, the Division followed up on this request and the corresponding review from OSE can be found in DARRTS. However, the review states that it is only “high level” review, and a detailed analysis of cases was not performed.  However, CSS further reviewed the data and information provided in the OSE/DPV review, and presents some representative cases an

	5.. 
	5.. 
	Depression in older hypogonadal men has been observed (Barrett-Connor et al. 1999, Shores et al., 2004; Amore et al., 2008; Makhlouf et al., 2008). Also, depressed men with lower levels of testosterone were shown to be at higher risk of suicide (Sher, 2013). Treatment with testosterone may cause depression as an AE (see labeling). In the current NDA, 15-30% of subjects with the 
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	disease condition had a history of depression, and some subjects were discontinued due to AEs of depression. However, suicidality during TRT and upon withdrawal of testosterone has not been evaluated and, therefore, it is recommended in the future studies of TRT that depression and suicidality are evaluated with appropriate questionnaires (see Recommendations). These scales are in common use for other psychoactive drugs in patient populations with a history of depression, current depression, and for drugs k
	6.. 
	6.. 
	6.. 
	Dependence was not systematically evaluated in any of the conducted studies and there is no data on dependence and withdrawal in this NDA. Information on withdrawal AEs were requested twice, in the 74-day letter and in an IR dated July 7, 2017. It appears though that the Sponsor is confusing the situation where subjects discontinue drug treatment due to AEs (discontinuation AEs) and the situation where drug discontinuation leads to AEs (withdrawal AEs). 

	7.. 
	7.. 
	There was a number of cases where drug accountability discrepancies were reported in the clinical studies QST-13-003 and QST-15-005 and showed that some subjects lost a number of devices, representing 60 % to 80 % of the total amount of devices received by these subjects. These cases may be indicative of drug misuse and/or diversion of the study drug (see Discussion, section on Diversion/Drug Accountability). 

	8.. 
	8.. 
	There were three cases of “above expected testosterone levels” that may be indicative of misuse.. Two cases with levels above 1500 ng/dL and one case of 2300 ng/dL 3 hours post dose. As the. submission’s ISS states (page 18), the maximum Ctrough values were in the range of 900-1300. ng/dL, with mean values all below 500 ng/dL.. 


	Recommendations 
	Recommendations 

	1.. 
	1.. 
	1.. 
	Since testosterone is known to be abused and misused, we recommend continuing post-marketing assessment of AEs suggestive of abuse-potential, dependence, and withdrawal. These assessments should be included in the Sponsor’s standard Periodic Adverse Event Reports (PADERS). 

	2.. 
	2.. 
	If new clinical studies are conducted with QST, then CSS recommends evaluation of dependence and withdrawal at the end of the trial(s). In order to evaluate potential dependence and withdrawal after discontinuation of therapeutic doses of testosterone, it is recommended that all AEs be collected for at least 4 weeks from drug discontinuation, at weekly intervals. Additionally, we recommend that appropriate depression, suicidality, and insomnia scales be administered (see below). 

	3.. 
	3.. 
	CSS recommends addressing the need for studying the signs and symptoms following. discontinuation of testosterone containing product, and we suggest including the following. language for sponsors at the time of future Pre-IND or IND submissions:. 


	. A testosterone withdrawal syndrome may last for weeks or months and include the following withdrawal symptoms and signs: depressed mood, major depression, fatigue, craving, restlessness, irritability, anorexia, insomnia, decreased libido and hypogonadotropic hypogonadism. Although a testosterone withdrawal syndrome is known to occur after prolonged use of supra-therapeutic doses of testosterone, withdrawal adverse events after discontinuation of therapeutic doses of testosterone in hypogonadal men have n
	. In order to evaluate potential dependence and withdrawal after abrupt discontinuation of therapeutic doses of testosterone, it is recommended that all emerging AEs be collected for at least 4 weeks from drug discontinuation at weekly intervals and that depression, suicidality, and insomnia scales be administered (see below). 
	o. Columbia-Suicide Severity Rating Scale (C-SSRS) 
	o. Columbia-Suicide Severity Rating Scale (C-SSRS) 
	o. Columbia-Suicide Severity Rating Scale (C-SSRS) 

	o. Depression Scales (any of those listed below): 
	o. Depression Scales (any of those listed below): 


	46 
	. Hamilton Depression Rating Scale (HDRS) 
	. Montgomery-Asberg Depression Rating Scale (MADRS) 
	. Beck Depression Inventory 
	. Hospital Anxiety and Depression Scale (HADS) 
	o. Insomnia Scales (any of those listed below):  Pittsburgh Sleep Quality Index (PSQI)  Leeds Sleep Evaluation Questionnaire (LSEQ)  Epworth Sleepiness Scale (ESS) 
	4.. We have the following recommendations for the label changes for all testosterone drugs. Data generated by OSE-DPV and reviewed by CSS indicates there may be a causal relationship of testosterone treatment with: 1) suicidality, especially in patients with pre-existing depression; 2) resolution of suicidality upon testosterone discontinuation; and 3) emergence of withdrawal syndrome with the key adverse events of suicidality and depression. Because of importance of this major safety issue CSS would recomm
	. Add “suicidality” as an adverse events, and possibly consider a Black Box Warning based on the outcome of further OSE review of the data 
	. Add “suicidality and depression” as withdrawal adverse events in the section 9.3 Dependence (suggested language): After the discontinuation of treatment with testosterone emergence of suicidality and depression were observed. 
	CDTL Comments: I concur with some of the CSS conclusions and recommendations, but not with all of them.  For example, I concur with the CSS recommendation to monitor for psychiatric AES and withdrawal symptoms in future studies of TRT, including future clinical studies of Xyosted.  I also concur with CSS that such monitoring should employ validated and reliable methods.  However, I do not concur that the available evidence for Xyosted demonstrates unexpected or excessive serum testosterone concentrations.  
	Further, the amount of missing information in this NDA, including missing or unreturned drug product, was not particularly notable in this NDA, in my opinion. Therefore, I did not view the information in the NDA as demonstrating evidence of misuse or abuse of Xyosted. In addition, I do not agree with the CSS conclusion that TRT products, including Xyosted, has been shown to cause suicidal behavior or suicidal ideation in hypogonadal men taking TRT. 
	Instead, I agree with DPV that the available evidence for an increased risk for suicide in hypogonadal men taking TRT is inadequate to draw such a conclusion. In regard to specific labeling for Xyosted, all conclusions appear premature, as labeling discussions with Sponsor have been discontinued due to the impending CR action for Chemistry and Clinical NDA deficiencies.  Labeling discussion will re-commence upon NDA resubmission and CSS should be included in those discussions. 
	Finally, I advise that the CSS recommendations for class-related labeling and safety monitoring regarding use, abuse and withdrawal should be brought to the attention of our Safety Team in DBRUP for their follow-up management for the product as part of a class. 
	47. 
	12. Labeling 
	Based on the Chemistry and Clinical NDA deficiencies and impending CR action, labeling discussions have been discontinued.  Therefore, labeling discussions, including discussions of the IFU and container/carton labels, should re-commence after the Sponsor resubmits the NDA. 
	13.1 Recommended Regulatory Action 
	I recommend a action for this application based on unresolved Chemistry and Clinical deficiencies. 
	Complete Response 

	The specific Chemistry and Clinical deficiencies and the specific Information Needed to Resolve those Deficiencies are shown in Section 1 (“Introduction/Executive Summary”), Section 2.3 (“Primary Reviewer’s Recommendation for Approvability”) and  Section 3 (“CMC”) of this CDTL memo. 
	Any concerns related to Human Factors issues will be addressed by optimized labeling, including optimizing the patient Instructions for Use. 
	At this time, based on the Clinical safety issues outlined in the medical officer’s final Clinical review and this CDTL’s memo, I concludes that the risk / benefit ratio for Xyosted for the treatment of male hypogonadism is not favorable and does not support approval of this NDA at this time. 
	Clinically significant increases in blood pressure were observed after 12 weeks of treatment with Xyosted. As described previously in this Memo and in the Clinical review, group mean increases in SBP and DBP in Study QST 15-005 were 4 mmHg and 2 mmHg, respectively, with 60% of subjects in that study sustaining an increase in SBP of up to 20 mm Hg, and 9.5% requiring initiation or adjustment of antihypertensive medications to maintain normal BP. In 7.8% of the total Phase 3 study population, hypertension was
	Further, the study that most clearly identified this important new cardiovascular safety risk (study QST 15-005) included no concurrent control group, was unblinded, and was limited to patients with normal blood pressure at Screening, who would tend to show the least effect of a pressor agent. 
	Also, in response to a number of psychiatric TEAEs reported in the phase 3 studies, including a case of completed suicide, a case of worsened depressive disorder with suicidal ideation, and two cases of depression, the FDA’s Controlled Substance Staff (CSS) recommended that all future studies of QST TE should include periodic psychiatric evaluations to monitor for the occurrence of depression, suicide, anxiety, insomnia and drug withdrawal symptoms. These psychiatric 
	48. 
	evaluations should employ validated methods. I concur with this prudent recommendation. Finally, any additional studies of Xyosted should monitor for the occurrence of increased 
	hematocrit, including polycythemia, an adverse event that was reported in a significant percentage of patients in the completed phase 3 studies. Thus, for these reasons, I concur with the medical officer, and I conclude that the current safety 
	evidence for this product does not support safe use for the treatment of male hypogonadism and the current risk/ benefit analysis is not favorable for Xyosted. 
	Based on the CR action, there are no recommendations for postmarket risk management activities at this time. 
	Commitments 
	Based on the CR action, there are no recommendations for postmarket requirements and commitments at this time. Instead, the Clinical review team recommends a pre-approval safety study. 
	There are no Additional Clinical Comments to the Applicant at this time. 
	49. 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	MARK S HIRSCH 10/19/2017 
	AUDREY L GASSMAN 10/20/2017 I concur with the CR recommendation of the CDTL. Refer to my memo regarding the final CR 
	recommendations 
	CLINICAL REVIEW. 
	Application Type Application Number(s) Priority or Standard 
	Submit Date(s) Received Date(s) PDUFA Goal Date Division / Office 
	Reviewer Name(s) Review Completion Date 
	Established Name (Proposed) Trade Name Therapeutic Class 
	Applicant 
	Formulation(s) 
	Dosing Regimen. Indication(s). Intended Population(s). 
	Template Version:  March 6, 2009 
	Reference ID: 4168158 
	NDA. 209863. Standard. 
	December 20, 2016. December 20, 2016. October 20, 2017. DBRUP/ODE III. 
	Debuene Chang MD. October 16, 2017. 
	Testosterone enanthate (TE). Xyosted .Testosterone replacement .therapy (TRT) .Antares Pharma Inc. .
	50, 75, or 100 mg in 0.5 mL .solution in pre-filled syringe. Once weekly subcutaneously. TRT .Adult men. 

	Ingredients 
	Ingredients 
	Ingredients 
	Quality Standard 
	Function of Components 
	Dose Strength 50 mg/ 75 mg/ 0.5ml 0.5ml 
	100 mg/ 0.5ml 

	Testosterone enanthate 
	Testosterone enanthate 
	USP 
	Active Pharmaceutical Ingredient 
	50 mg 
	75 mg 
	100 mg 

	Sesame oil 
	Sesame oil 
	NF 
	Solvent 
	q.s. to 0.5 ml 
	q.s. to 0.5 ml 
	q.s. to 0.5 ml 


	The Sponsor’s proposed Boxed Warning was as follows: 
	Figure
	“
	No. Subjects No. Subjects new or changed anti HTN medications Essential HTN exclusion Type BP measurements Lenqth of Study 
	No. Subjects No. Subjects new or changed anti HTN medications Essential HTN exclusion Type BP measurements Lenqth of Study 
	No. Subjects No. Subjects new or changed anti HTN medications Essential HTN exclusion Type BP measurements Lenqth of Study 
	QST 13-003 150 15 (10%) NO Cuff 1 year 
	QST 15-005 133 4 (3%) YES (BP> 140 mmHg) ABPM 6 months 


	Week 12 Cava168h SC QST 50mg Category Statistic (N=25) 300 to 1100 na/dl 
	Week 12 Cava168h SC QST 50mg Category Statistic (N=25) 300 to 1100 na/dl 
	Week 12 Cava168h SC QST 50mg Category Statistic (N=25) 300 to 1100 na/dl 
	Dose at Week 12 SC QST 75 mg (N=104) [1] 
	SCQST 1OOmg (N=21) 
	Overall (N=150) 

	n (o/o) 
	n (o/o) 
	25 (100.Q) 
	91 (87.5) 
	19 (90.5) 
	135 (90.Q) 

	95% Exact Binomial Cl 
	95% Exact Binomial Cl 
	(86.3 100.0) 
	(79.6 93.2) 
	(69.6 98.8) 
	(84.0 94 .3) 


	Week 12 Cmax Category 
	Week 12 Cmax Category 
	Week 12 Cmax Category 
	Dose at Week 12 
	Overall (N=150) n (%) 

	SC QST 50 mg (N=25) n (%) 
	SC QST 50 mg (N=25) n (%) 
	SC QST 75 mg (N=104)* n (%) 
	SC QST 100 mg (N=21) n (%) 

	<1500 ng/dL 
	<1500 ng/dL 
	25 (100.0) 
	93 (89.4) 
	19 (90.5) 
	137 (91 .3) 

	1800 to 2500 ng/dl 
	1800 to 2500 ng/dl 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 

	>2500 ng/dL 
	>2500 ng/dL 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 

	Missing Week 12 
	Missing Week 12 
	0 (0.0) 
	11 (10.6) 
	2 (9.5) 
	13 (8.7) 


	Date 
	Date 
	Date 
	October 19 2017 

	From 
	From 
	Mark S. Hirsch, M.D. 

	Subject 
	Subject 
	Cross-Discipline Team Leader Memo 

	NDA/BLA# /Supplement# 
	NDA/BLA# /Supplement# 
	209863 

	Applicant 
	Applicant 
	Antares Phaima, fuc 

	Date ofSubmission 
	Date ofSubmission 
	December 20, 2016 

	PDUFA Goal Date 
	PDUFA Goal Date 
	October 20, 2017 

	Proprietary Name I Established (USAN) names 
	Proprietary Name I Established (USAN) names 
	Xyosted testosterone enanthate 

	Dosage forms I Strength 
	Dosage forms I Strength 
	50 mg, 75 mg, 100 mg weekly subcutaneous injection via autoinjector 

	Proposed Indication(s) 
	Proposed Indication(s) 
	Replacement oftestosterone in adult men with deficiency or absence ofendogenous testosterone due to prima1y hypogonadism or hypogonadotropic hypogonadism 

	Recommended: 
	Recommended: 
	Complete R esponse 


	2.1 DESCRIPTION OF PRODUCT 
	2.2 REGULATORY HISTORY 
	review of this NDA, including the specific “significant deviations from cGMPs” noted at the drug product manufacturing site. Highlights of this section are shown here: 
	inspection Due to significant deviations from cGMPs, the inspection was classified as potential Official Action Indicated (pOAI). While the Office 
	Figure
	5. 
	6. Clinical Microbiology 
	7. Clinical/Statistical – Efficacy 7.1 OVERVIEW OF CLINICAL PROGRAM 
	Study Design ST-13-003 Phase 3, double-blind (for dosage strength only), ultiple-dose, efficacy and safety study ST-15-005 Phase 3, uncontrolled, ultiple-dose, safety study ST-13-002 Phase 2, three-rum, openlabel, randomized, ultiple-dose, compru·ative ioavailability study ST-16-006 Phase 2, open-label safety and tolerability study ST-14-004 Phase 1, open-label, singleompleted: = 113 andomized: = 39 ypogonadal males uration of reatment 52 weeks (12 months) wo injections sepru·ated by 1 eek ealthy male sub
	Table
	TR
	Study QST 13-003 
	Study QST 15-005 

	TR
	Characteristic 
	N = 150 
	N = 133 

	IA2e. vears 
	IA2e. vears 


	Mean (SD) 
	Mean (SD) 
	Mean (SD) 
	53.4 (12.0) 
	54.5 (10.3) 

	Median 
	Median 
	54.0 
	55.0 

	Min -Max 
	Min -Max 
	25-78 
	27-74 

	Ethnicity, n (%) 
	Ethnicity, n (%) 


	Hispanic or Latino 
	Hispanic or Latino 
	Hispanic or Latino 
	I 
	8 (5.3) 
	I 
	17 (12.8) 

	Not Hispanic or Latino 
	Not Hispanic or Latino 
	I 
	142 (94.7) 
	I 
	116 (87.2) 

	Race, n (%) 
	Race, n (%) 


	White 
	White 
	White 
	133 (88.7) 
	113 (85.0) 

	Black or African Ame1ican 
	Black or African Ame1ican 
	11 (7.3) 
	18 (13.5) 

	Asian 
	Asian 
	4 (2.7) 
	1 (0.8) 

	Ame1ican Indian or Alaskan Native 
	Ame1ican Indian or Alaskan Native 
	0 (0.0) 
	0 (0.0) 

	Native Hawaiian or Other Pacific Islander 
	Native Hawaiian or Other Pacific Islander 
	0 (0.0) 
	0 (0.0) 

	Multiple 
	Multiple 
	1 (0.7) 
	0 (0.0) 

	Other 
	Other 
	1 (0.7) 
	1 (0.8) 

	Clmently receiving testosterone therapy? 
	Clmently receiving testosterone therapy? 


	No 
	No 
	No 
	129 (86.0) 
	102 (76.7) 

	Yes, type: 
	Yes, type: 
	21 (14.0) 
	31 (23.3) 

	Buccal TRT 
	Buccal TRT 
	0 (0.0) 
	0 (0.0) 

	IMorSCTRT 
	IMorSCTRT 
	8 (5.3) 
	23 (17.3) 

	Topical or transde1mal TRT 
	Topical or transde1mal TRT 
	12 (8.0) 
	8 (6.0) 

	Testopel Baseline body mass index, kg/m2 
	Testopel Baseline body mass index, kg/m2 
	1 (0.7) 
	0 (0.0) 


	Mean (SD) 
	Mean (SD) 
	Mean (SD) 
	31.2 (4.66) 
	31.5 (4.43) 

	Median 
	Median 
	31. 1 
	31.3 

	Min -Max 
	Min -Max 
	19.4-39.9 
	23.5-40.0 

	Baseline total testosterone, ng/dL 
	Baseline total testosterone, ng/dL 


	N 
	N 
	N 
	137 
	133 

	Mean (SD) 
	Mean (SD) 
	230.4 (94.0) 
	214.9 (102.4) 

	Median 
	Median 
	229.0 
	213.0 

	Min -Max 
	Min -Max 
	2-548 
	4-690 

	Testosterone catego1y at baseline visit, n (%) 
	Testosterone catego1y at baseline visit, n (%) 


	<300 ng/dL I 
	<300 ng/dL I 
	<300 ng/dL I 
	111 (74.0) 
	I 
	109 (82.0) 

	2:300 ng/dL 
	2:300 ng/dL 
	26(17.3) 
	24 (18.0) 

	~ource: QST-13-003 CSR Table 14.l.2; QST-15-005 CSR Table 14.l.2 
	~ource: QST-13-003 CSR Table 14.l.2; QST-15-005 CSR Table 14.l.2 


	7.3 DISPOSITION OF SUBJECTS 
	Characteristics 
	Characteristics 
	Characteristics 
	Overall n (%) 

	Enrolled – n 
	Enrolled – n 
	150 

	Dosed subjects – n (%) 
	Dosed subjects – n (%) 
	150 (100.0%) 

	Completed Week 12 – n (%) 
	Completed Week 12 – n (%) 
	137 (91.3%) 

	Completed study – n (%) 
	Completed study – n (%) 
	97 (64.7%) 

	Early withdrawal – n (%) 
	Early withdrawal – n (%) 
	52 (34.7%) 

	Missing completion status - n (%) 
	Missing completion status - n (%) 
	1 (0.7%) 

	Reasons for early withdrawal (subjects may have been counted in >1 category) 
	Reasons for early withdrawal (subjects may have been counted in >1 category) 

	Clinical adverse event (not related to elevated PSA or HCT) 
	Clinical adverse event (not related to elevated PSA or HCT) 
	16 (10.7%) 

	Elevated PSA 
	Elevated PSA 
	14 (9.3%) 

	Elevated HCT 
	Elevated HCT 
	7 (4.7%) 

	Elevated PSA and elevated HCT 
	Elevated PSA and elevated HCT 
	2 (1.3%) 

	Elevated testosterone (while on lowest dose and Ctrough ≥ 650 ng/dL) 
	Elevated testosterone (while on lowest dose and Ctrough ≥ 650 ng/dL) 
	6 (4%) 

	Non-compliance 
	Non-compliance 
	3 (2.0) 

	Withdrawal of consent or withdrawal by subject 
	Withdrawal of consent or withdrawal by subject 
	12 (8.0) 

	Lost to follow-up 
	Lost to follow-up 
	1 (0.7) 

	Other: All “other” reasons combined 
	Other: All “other” reasons combined 
	11 (7.3) 

	Other: Met a stopping criteria 
	Other: Met a stopping criteria 
	5 (3.3) 

	PSA-prostate specific antigen, HCT-hematocrit Source: Sponsor IR response dated June 29, 2017 
	PSA-prostate specific antigen, HCT-hematocrit Source: Sponsor IR response dated June 29, 2017 


	tharacteristics 
	tharacteristics 
	tharacteristics 
	Dose at Week 12 
	Overall 150 

	SCQST50mg -
	SCQST50mg -
	SCQST 75 mg 150 
	SC QST 100 mg -

	Rnrollment (All sta1t at 75 mi?)-n 
	Rnrollment (All sta1t at 75 mi?)-n 

	Dosed patients -n (%) 
	Dosed patients -n (%) 
	25 (100.0) 
	104 (100.0) 
	21 (100.0) 
	150 (100.0) 

	Completed Week 12-n (%) 
	Completed Week 12-n (%) 
	25 (100.0) 
	93 (89.4) 
	19 (90.5) 
	137 (91.3) 

	Completed the study-n (%) 
	Completed the study-n (%) 
	13 (52.0) 
	69 (66.3) 
	15 (71.4) 
	97 (64.7) 

	!Early withdrawal -n (%) 
	!Early withdrawal -n (%) 
	12 (48.0) 
	34 (32.7) 
	6 (28.6) 
	52 (34.7) 

	Missing completion status -n (%) 
	Missing completion status -n (%) 
	0 (O.O) 
	1 (l.O) 
	0 (O.O) 
	1 (0.7) 

	Reasons for early withdrawal-n (%) 
	Reasons for early withdrawal-n (%) 

	Adverse event 
	Adverse event 
	2 (8.0) 
	3 (2.9) 
	0 (O.O) 
	5 (3.3) 

	Non-compliance 
	Non-compliance 
	0 (O.O) 
	2 (1.9) 
	0 (O.O) 
	2 (1 .3) 

	Patient withdrew consent 
	Patient withdrew consent 
	1 (4.0) 
	7 (6.7) 
	1 (4.8) 
	9 (6.0) 

	Lost to follow-up 
	Lost to follow-up 
	0 (O.O) 
	1 (l.O) 
	0 (O.O) 
	1 (0.7) 

	Sponsor's request 
	Sponsor's request 
	0 (O.O) 
	1 (l.O) 
	1 (4.8) 
	2 (1 .3) 

	Met stopping ciiteria 
	Met stopping ciiteria 
	2 (8.0) 
	1 (l.O) 
	0 (O.O) 
	3 (2.0) 

	Other 
	Other 
	0 (0.0) 
	0 (0.0) 
	1 (4.8) 
	1 (0.7) 

	Multiple 
	Multiple 
	7 (28.0) 
	19 (18.3) 
	3 (14.3) 
	29 (19.3) 

	Notes: For the Dose at Week 12 columns, a patient was counted in the 75 mg column ifhe discontinued piior to the Week 7 titration opp01tunity. [ncludes all patients who received at least 1 dose ofthe investigational product. The number ofdosed patients was used as the denominator in all percentage calculations unless othe1wise specified. OST = QuickShot™ Testosterone; SC = subcutaneous. 
	Notes: For the Dose at Week 12 columns, a patient was counted in the 75 mg column ifhe discontinued piior to the Week 7 titration opp01tunity. [ncludes all patients who received at least 1 dose ofthe investigational product. The number ofdosed patients was used as the denominator in all percentage calculations unless othe1wise specified. OST = QuickShot™ Testosterone; SC = subcutaneous. 


	Figure
	Week 12 Ca,·gl68h Category Statistic 
	Week 12 Ca,·gl68h Category Statistic 
	Week 12 Ca,·gl68h Category Statistic 
	Dose at Week 12 
	Overall (N=150) 

	SCQST 50 mg (N=25) 
	SCQST 50 mg (N=25) 
	SC QST 75 mg (N=104)* 
	SCQST 100 mg (N=21) 

	n (%) 
	n (%) 
	25 (100.0) 
	94 (90.4) 
	20 (95.2) 
	139 (92.7) 

	95% Exact Binomial CI 
	95% Exact Binomial CI 
	(86.3, 100.0) 
	(83.0, 95.3) 
	(76.2, 99.9) 
	(87.3, 96.3) 

	!Note: The Safety Population consisted ofall patients who received at least 1 dose ofthe investigational product. Percentage was ~alculated using the number ofpatients in the cohuun heading as the denominator. Ifthe patient did not have calculable Week 12 Cavg168h, the last recorded post-dose TI was used in the analysis. Ifthe patient did not have a post-dose TI detenuination, the ~atient was included in the analysis as not having achieved TI Cavg168h within 300 to 1100 ng/dL. *For the dose at Week 12 cohml
	!Note: The Safety Population consisted ofall patients who received at least 1 dose ofthe investigational product. Percentage was ~alculated using the number ofpatients in the cohuun heading as the denominator. Ifthe patient did not have calculable Week 12 Cavg168h, the last recorded post-dose TI was used in the analysis. Ifthe patient did not have a post-dose TI detenuination, the ~atient was included in the analysis as not having achieved TI Cavg168h within 300 to 1100 ng/dL. *For the dose at Week 12 cohml
	-



	Week 12 Cngl68b Category Statistic 
	Week 12 Cngl68b Category Statistic 
	Week 12 Cngl68b Category Statistic 
	Dose at Week 12 
	Overall (N=150) 

	SCQST50mg (N=25) 
	SCQST50mg (N=25) 
	SC QST 75mg (N=104) [1] 
	SC QST lOOmg (N=21) 

	n (%) 
	n (%) 
	25 000.0) 
	91 (87.5) 
	19 (90.5) 
	135 (90.0) 

	95% Exact Binomial CI 
	95% Exact Binomial CI 
	(86.3, 100.0) 
	(79.6, 93.2) 
	(69.6, 98.8) 
	(84.0, 94.3) 

	!Note: The Safety Population consisted of all patients who received at least 1 dose ofthe investigational product. Percentage ~as calculated using the number ofpatients in the cohunn heading as the denominator. Ifthe patient did not have calculable !Week 12 Cavg168h, the patient was included in the analysis as not having achieved TI Cavg168h within 300 to 1100 ng/dL. IFor the dose at Week 12 cohuuns, a patient was cotmted in the 75 mg column ifhe discontinued prior to Week 7 titration. Cavg168h= average con
	!Note: The Safety Population consisted of all patients who received at least 1 dose ofthe investigational product. Percentage ~as calculated using the number ofpatients in the cohunn heading as the denominator. Ifthe patient did not have calculable !Week 12 Cavg168h, the patient was included in the analysis as not having achieved TI Cavg168h within 300 to 1100 ng/dL. IFor the dose at Week 12 cohuuns, a patient was cotmted in the 75 mg column ifhe discontinued prior to Week 7 titration. Cavg168h= average con


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	7.4.2 Overall Assessment of Efficacy 
	Serious Adverse Events (SAEs) 
	Study Patient Number Race/ Age Study day when SAE started SAE – Preferred term Severity Withdrawn from study? Action taken and outcome QST-13-003 W/62 6 Depression Severe Yes Medication required Recovered/resolved with continued outpatient care W/71 182 Completed suicide Severe Yes None Fatal event W/67 207 Vertigo Moderate No Medication required Recovered/resolved QST-15-005 W/68 59 Visual impairment Severe No Medication required Recovered/resolved 99 Coronary artery disease Severe No Medication required R
	testosterone concentrations less than 300 ng/ dL.  His baseline serum testosterone concentrations were 120 ng/dL, 190 ng/dL, and 140 ng/dL respectively. His SAE was reported on Day 6 after his first injection on Day 1 and he received no 
	described as “ongoing” during the study enrollment period. The subject had been The 
	Discontinuations Due to Adverse Events (AEs) 
	8.1.2 Other Adverse Events Commonly Reported Adverse Events 
	System Organ Class Preferred Term 
	System Organ Class Preferred Term 
	System Organ Class Preferred Term 
	Studies 003/005 Overall N=283 n (%) 

	Patients with any TEAE 
	Patients with any TEAE 
	212 (74.9) 

	Blood and Lymphatic System Disorders 
	Blood and Lymphatic System Disorders 
	9 (3.2)

	   Polycythemia 
	   Polycythemia 
	5 (1.8) 

	Eye Disorders 
	Eye Disorders 
	9 (3.2)

	   Vision blurred 
	   Vision blurred 
	3 (1.1) 

	Gastrointestinal Disorders 
	Gastrointestinal Disorders 
	26 (9.2)

	   Hemorrhoids 
	   Hemorrhoids 
	4 (1.4)

	 Nausea 
	 Nausea 
	4 (1.4)

	   Abdominal pain 
	   Abdominal pain 
	3 (1.1)

	   Diarrhea 
	   Diarrhea 
	3 (1.1)

	   Gastroesophageal reflux disease 
	   Gastroesophageal reflux disease 
	3 (1.1)

	   Large intestinal polyp 
	   Large intestinal polyp 
	3 (1.1) 

	General Disorders and Administration Site Conditions 
	General Disorders and Administration Site Conditions 
	56 (19.8)

	   Injection site bruising 
	   Injection site bruising 
	15 (5.3)

	   Injection site hemorrhage 
	   Injection site hemorrhage 
	13 (4.6)

	   Fatigue 
	   Fatigue 
	6 (2.1)

	   Injection site erythema 
	   Injection site erythema 
	5 (1.8)

	   Edema peripheral 
	   Edema peripheral 
	5 (1.8)

	   Injection site induration 
	   Injection site induration 
	3 (1.1)

	   Non-cardiac chest pain 
	   Non-cardiac chest pain 
	3 (1.1) 

	Immune System Disorders 
	Immune System Disorders 
	4 (1.4)

	   Seasonal allergy 
	   Seasonal allergy 
	3 (1.1)

	   Infections and Infestations 
	   Infections and Infestations 
	79 (27.9)

	   Upper respiratory tract infection 
	   Upper respiratory tract infection 
	22 (7.8)

	   Sinusitis 
	   Sinusitis 
	13 (4.6)

	   Nasopharyngitis 
	   Nasopharyngitis 
	11 (3.9)

	   Urinary Tract Infection 
	   Urinary Tract Infection 
	8 (2.8)

	   Bronchitis 
	   Bronchitis 
	7 (2.5)

	   Gastroenteritis 
	   Gastroenteritis 
	4 (1.4) 
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	Influenza Pneumonia Acute sinusitis Viral infection lniurv. Poisonina and orocedural comolications Muscle strain lnvestiaations Hematocrit increased Prostatic specific antigen increased Blood creatinine ohosohokinase increased Blood testosterone increased Metabolism and Nutrition Disorders Hvperlipidemia Musculoskeletal and Connective Tissue Disorders Back oain Arthral2ia Bursit is Musculoskeletal pain Osteoarthritis Pain in extremitv Nervous Svstem Disorders Headache Dizziness Sciatica Psvchiatric Disorder
	Influenza Pneumonia Acute sinusitis Viral infection lniurv. Poisonina and orocedural comolications Muscle strain lnvestiaations Hematocrit increased Prostatic specific antigen increased Blood creatinine ohosohokinase increased Blood testosterone increased Metabolism and Nutrition Disorders Hvperlipidemia Musculoskeletal and Connective Tissue Disorders Back oain Arthral2ia Bursit is Musculoskeletal pain Osteoarthritis Pain in extremitv Nervous Svstem Disorders Headache Dizziness Sciatica Psvchiatric Disorder
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	Table 11: TEAEs bv AueSuburo110 i11 Studies OST 13-003 a11d OST 15-005 

	Category 
	Category 
	K65 Years N=234 n (%) 
	~65 years N=49 n (%) 

	Patients with anv TEAE 
	Patients with anv TEAE 
	169 (72.2) 
	43 (87.8) 

	Patients with anv TEAE bv maximum severitv 
	Patients with anv TEAE bv maximum severitv 

	Mild 
	Mild 
	90 (38.5) 
	11 (22.4) 

	Moderate 
	Moderate 
	71 (30.3) 
	29 (59.2) 

	Severe 
	Severe 
	8 (3.4) 
	3 (6.1) 

	Patients with anv SAE 
	Patients with anv SAE 
	~ 11.7) 
	3 16.1) 

	Patients with anv treatment-emergent SAE 
	Patients with anv treatment-emergent SAE 
	~ (1.7) 
	3 (6.1) 

	Patients with TEAE leading to discontinuation 
	Patients with TEAE leading to discontinuation 
	26 111.1) 
	12 124.5) 

	Patients with any adverse event invo lving death 
	Patients with any adverse event invo lving death 
	0 (0) 
	1 (2.0) 

	ISAE = serious adverse event; TEAE = treatment-emergent adverse event. Source: /SS Table 35.5.1.1 
	ISAE = serious adverse event; TEAE = treatment-emergent adverse event. Source: /SS Table 35.5.1.1 


	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Change Change Change from from from Baseline Week Baseline to Week 26 Baseline to to Week Baseline 13 Week 13 Week26 Week52 52 

	Hematocrit (% 
	Hematocrit (% 

	n 
	n 
	283 
	258 
	258 
	236 
	236 
	96 
	96 

	Mean (SD) 
	Mean (SD) 
	45.1 (3.34) 
	47.7 (3.77) 
	2.5 (2.95) 
	49.1 (4.05) 
	3.8 (3.40) 
	50.1 (3.73) 
	5.4 (3.42) 


	Table 13: Smmnat v ofPatients in Studies OST 13-003 and OST 15-005 ·with H ematocrit ?:.55% QST-13PtlD Age Baseline Baseline BL Baseline Wk12 Week 12 QST Threshold 003 Weight BMI Hct Cirough Cirough dose visit (b)(6) 56 96.40 36.50 46 303 731 100mg 38wks 49 112.8 36 45 165 322 100mg 38wks 54 111.5 31.5 47 223 304 10Qmg 26wks so 136.2 39.8 49 198 521 75 mg 12 wks 34 103.4 32.6 46 217 246 75112)/100113) 38wks 63 110.2 36.8 47 208 606 75 mg 26wks 61 73.9 24.7 48 289 455 75 mg 13wks 57 102.6 33.9 45 213 900 75
	Table 14: Smmna1 vofSerum Lipid Evaluations in Studies QST 13-003 and QST 15-005 
	Table 14: Smmna1 vofSerum Lipid Evaluations in Studies QST 13-003 and QST 15-005 
	Table 14: Smmna1 vofSerum Lipid Evaluations in Studies QST 13-003 and QST 15-005 

	Change Change Change from Baseline from Baseline from Baseline Parameter (unit) Baseline Week 13 to Week Week 26 to Week Week52 to Week Statistic 13 26 52 Cholesterol fmiz/dll 
	Change Change Change from Baseline from Baseline from Baseline Parameter (unit) Baseline Week 13 to Week Week 26 to Week Week52 to Week Statistic 13 26 52 Cholesterol fmiz/dll 

	N 282 
	N 282 
	261 
	260 
	240 
	239 
	97 
	97 

	Mean 188.5 'SD\ (40.12) 
	Mean 188.5 'SD\ (40.12) 
	172.5 (37.69) 
	-15.8 (27.34) 
	175.5 (42.06) 
	-14.1 (27.86) 
	178.8 (41.14) 
	-17.3 (27.99) 

	HDL Cholesterol fmiz/dll 
	HDL Cholesterol fmiz/dll 

	N 
	N 
	282 
	261 
	260 
	240 
	239 
	97 
	97 

	Mean SD\ 
	Mean SD\ 
	44.3 (14.20) 
	38.9 112.88) 
	-5.6 16.64) 
	38.9 112.95\ 
	-5.5 17.34) 
	41.2 114.10) 
	-4.5 18.53) 

	LDL Cholesterol (mg/ dl) 
	LDL Cholesterol (mg/ dl) 

	N 
	N 
	271 
	251 
	242 
	233 
	224 
	95 
	90 

	Mean 'SD) 
	Mean 'SD) 
	111.4 (35.41) 
	102.9 (32.65) 
	-8.7 (22.92) 
	104.7 (34.45) 
	-7.3 (23.65) 
	105.1 (36.38) 
	-8.5 (23.38) 

	Triizlvcerides fmo/dll 
	Triizlvcerides fmo/dll 

	N 282 
	N 282 
	261 
	260 
	240 
	239 
	97 
	97 

	Mean (SD) 168.4 (101.29) 
	Mean (SD) 168.4 (101.29) 
	159.8 (106.94) 
	-8.4 (98.52) 
	164.0 (130.03) 
	-6.2 (124.40) 
	171.9 (152.99) 
	-16.5 (139.24) 

	HDL Cholesterol = high-density lipoprotein cholesterol; LDLCholesterol = low-density lipoprotein cholesterol; SD = standard deviation; Source: /SS Table 35.7.5.1 
	HDL Cholesterol = high-density lipoprotein cholesterol; LDLCholesterol = low-density lipoprotein cholesterol; SD = standard deviation; Source: /SS Table 35.7.5.1 


	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Baseline 
	Week 13 
	Change from Baseline to Week 13 
	Week 26 
	Change from Baseline to Week 26 
	Week 52 
	Change from Baseline to Week 52 

	PSA (µg/L) 
	PSA (µg/L) 

	n 
	n 
	283 
	262 
	262 
	239 
	239 
	97 
	97 

	Mean (SD) 
	Mean (SD) 
	1.05 (0.69) 
	1.32 (0.91) 
	0.26 (0.49) 
	1.27 (0.83) 
	0.24 (0.43) 
	1.33 (0.82) 
	0.36 (0.48) 

	SD = standard deviation;  Source: ISS Table 35.7.4.1 
	SD = standard deviation;  Source: ISS Table 35.7.4.1 


	Vital Signs 
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	Table 16. Miean SBP an dDBPb VilSl ·1 . zn Stud" ies OST 13 003 an dOST 15 005 

	Parameter unit) Statistic 
	Parameter unit) Statistic 
	BaselinE 
	Week6 (Day 1) 
	~hangefrom Blto Week6 (Day 1) 
	Week 12 (Day 1) 
	Change from Blto Week 12 (Day 1) 
	Week 26 (Day 1) 
	~hangefrom BL to Week26 (Day 1) 
	Week52 (Day 1) 
	~hangefrorT Blto Week 52 (Day 1) 


	........-A ' 
	4 8 12 I 6 20 24 28 32 36 40 44 48 52 Study Week 
	4 8 12 I 6 20 24 28 32 36 40 44 48 52 Study Week 
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	Table
	TR
	SBP (mm Hg) 
	DBP (mmHg) 

	Study 
	Study 
	N 
	Duration 
	Baseline 
	Endpoint 
	∆ from Bl 
	Baseline 
	Endpoint 
	∆ from Bl 

	003 
	003 
	150 
	52 wks 
	127 
	131 
	4 
	80 
	81 
	1 

	005 
	005 
	133 
	26 wks 
	126 
	129 
	3 
	78 
	80 
	2 

	ISS 
	ISS 
	283 
	26 wks 
	126 
	131 
	4 
	79 
	81 
	2 


	Timepoint 
	Timepoint 
	Timepoint 
	N 
	Mean SBP (SD) 
	SBP mean ∆ BL (SD) 
	Mean DBP (SD) 
	DBP mean ∆ BL (SD) 

	Overall 
	Overall 

	Baseline (BL) 
	Baseline (BL) 
	110 
	124 (11) 
	--
	-

	78 (6) 
	--
	-


	Week 6 
	Week 6 
	106 
	128 (11) 
	4 (10) 
	79 (6) 
	1 (5) 

	Week 12 
	Week 12 
	98 
	128 (12) 
	4 (11) 
	80 (6) 
	1 (6) 

	Awake 
	Awake 

	Baseline (BL) 
	Baseline (BL) 
	106 
	126 (11) 
	--
	-

	79 (6) 
	--
	-


	Week 6 
	Week 6 
	105 
	129 (12) 
	4 (10)* 
	80 (6) 
	1 (5)* 

	Week 12 
	Week 12 
	98 
	130 (12) 
	4 (11)** 
	81 (6) 
	2 (6)** 

	Asleep 
	Asleep 

	Baseline (BL) 
	Baseline (BL) 
	101 
	118 (18) 
	--
	-

	73 (9) 

	Week 6 
	Week 6 
	98 
	119 (16) 
	1 (17)*** 
	74 (8) 
	0.4 (9)*** 

	Week 12 
	Week 12 
	95 
	120 (20) 
	2 (22)**** 
	74 (9) 
	0 (10)**** 


	Timepoint 
	Timepoint 
	Timepoint 
	N 
	Mean SBP ∆ BL (SD) (mmHg) 
	% Subjects Reduced or No Change in SBP 
	% Subjects with 0-20 mmHg increase in SBP 
	Mean DBP ∆ BL (SD) (mmHg) 
	% Subjects Reduced or No Change in DBP 
	% Subjects with 0-20 mmHg increase in DBP 

	TR
	ITT Population 

	Week 6 
	Week 6 
	106 
	+ 3.5 (10) 
	35 
	60 
	+1.2 (5) 
	40 
	60* 

	Week 12 
	Week 12 
	98 
	+ 3.7 (11) 
	40 
	55 
	+1.3 (6) 
	40 
	60 

	TR
	Per Protocol (Subjects Compliant with 18-hour Rule) 

	Week 6 
	Week 6 
	67 
	+3.0 (8) 
	35 
	60 
	1.1 (3) 
	36 
	50** 

	Week 12 
	Week 12 
	62 
	+3.9 (10) 
	35 
	60 
	1.5 (5) 
	37 
	60* 
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	1 Recommendations/Risk Benefit Assessment 
	1.1 Recommendation on Regulatory Action 
	The Clinical review team recommends a Complete Response (CR) action for this new drug application (NDA), for the following reason: 
	A clinically meaningful increase in blood pressure (BP) was observed in normotensive hypogonadal male patients after 12 weeks of treatment with QuickShot testosterone enanthate (QST TE) in the phase 3 study QST 15-005.  Results from ambulatory blood pressure monitoring (ABPM) assessments conducted in that safety study demonstrated group mean increases in systolic and diastolic BP (SBP and DBP) of approximately 4 mmHg and 2 mmHg, respectively.  In addition, cumulative distribution function (CDF) curves gener
	Clinical CR Deficiency 

	Prior to approval of an NDA for QST TE, the Sponsor should be required to provide results from a new ABPM study, designed as a randomized, double-blind, placebo-controlled safety study that should include patients with baseline hypertension. The study should be designed to achieve steady-state testosterone concentration within the normal eugonadal range. The available evidence supports that the maximal BP increase with QST TE should be observed by Week 6 and not later than Week 12 of treatment, therefore, a
	Prior to approval of an NDA for QST TE, the Sponsor should be required to provide results from a new ABPM study, designed as a randomized, double-blind, placebo-controlled safety study that should include patients with baseline hypertension. The study should be designed to achieve steady-state testosterone concentration within the normal eugonadal range. The available evidence supports that the maximal BP increase with QST TE should be observed by Week 6 and not later than Week 12 of treatment, therefore, a
	Information Needed to Resolve the Clinical CR Deficiency 

	occurrence of depression, suicide and drug withdrawal symptoms.  The psychiatric evaluations should employ validated methods.  Finally, the study should also include monitoring all patients for the occurrence of increased serum hemoglobin, increased hematocrit and polycythemia. 

	1.2 Risk Benefit Assessment 
	At this time, based in the clinical safety issues outlined in Section 1.1 above, the Clinical review team concludes that the risk / benefit ratio for QST TE for the treatment of male hypogonadism is not favorable and does not support approval of this NDA. 
	Clinically meaningful increases in blood pressure were observed after 12 weeks of treatment with QST TE.  As described in Section 1.1 above, group mean increases in SBP and DBP in Study QST 15-005 were 4 mmHg and 2 mmHg, respectively, with 60% of subjects in that study sustaining an increase in SBP of up to 20 mm Hg, and 9.5% requiring initiation or adjustment of antihypertensive medications to maintain normal BP. In 7.8% of the total Phase 3 study population, hypertension was reported as a clinical TEAE.  
	Further, the study that most clearly identified this important new cardiovascular safety risk (study QST 15-005) included no concurrent control group, was unblinded, and was limited to normotensive patients who would tend to show the least effect of a pressor agent.    
	Also, in response to a number of psychiatric TEAEs reported in the phase 3 studies, including a case of completed suicide, a case of worsened depressive disorder with suicidal ideation, and two cases of depression, the FDA’s Controlled Substance Staff (CSS) recommended that all future studies of QST TE should include periodic psychiatric evaluations to monitor for the occurrence of depression, suicide and drug withdrawal symptoms.  These psychiatric evaluations should employ validated methods.  We concur wi
	Finally, the new study should also monitor for the occurrence of increased serum hemoglobin, increased hematocrit and polycythemia, TEAEs that were reported in a significant percentage of patients in the completed phase 3 studies. 
	Thus, for these reasons, the Clinical review team concludes that the current safety evidence for this product does not support safe use for the treatment of male hypogonadism and the current risk/ benefit analysis is not favorable for QST TE. 
	1.3. Recommendations for Postmarket Risk Evaluation and Mitigation Strategies 
	It is premature at this time to provide a recommendation for postmarket risk evaluation and mitigation strategies (REMS). 
	1.4. Recommendations for Postmarket Requirements and Commitments 
	It is premature at this time to provide recommendations on postmarketing requirements and commitments. 
	2 Introduction and Regulatory Background 
	2.1. Product Information 
	: The natural hormone testosterone and its derivatives have androgenic and anabolic properties. The primary indication for androgens, such as testosterone, is as replacement therapy in symptomatic male hypogonadal disorders other than congenital 5-alpha reductase and testosterone receptor deficiency. Testosterone esters for intramuscular (IM) injection have been the standard of care for decades, but recently alternative modes of administration for testosterone and/or testosterone esters have been introduced
	Background

	Parenteral use of testosterone for replacement employs the use of testosterone esters, including testosterone enanthate (TE) and testosterone cypionate.  Testosterone esters are readily soluble in common oils, which are suitable as vehicles for drug administration. This type of drug-vehicle combination has a depot-like effect, resulting in longer periods of exposure.  As the testosterone-ester is hydrolyzed, testosterone is released into the circulation, and provides for relatively constant testosterone exp
	: The Sponsor submitted a 505(b)(2) NDA for testosterone enanthate injection, USP which relies primarily on the listed drug (LD) product, Delatestryl® Injection, approved in NDA 009165 on December 23, 1953 with subsequent supplements (most recent supplement October 25, 2016).  This NDA also relies on published literature for certain information. 
	Product

	The proposed product, testosterone enanthate injection USP, 50 mg, 75 mg, or 100 mg in sesame oil solvent is supplied as a single-use, pre-filled, disposable, mini-needle autoinjector that delivers  0.5 mL volume for once-a-week subcutaneous administration. The following Table 1 identifies the quantities and components in each of the injection dosage strengths. 
	Table 1: Dosage Strengths and Components of Autoinjector 
	Ingredients 
	Ingredients 
	Ingredients 
	Quality Standard 
	Function of Components 
	Dose Strength 

	50 mg / 0.5 mL 
	50 mg / 0.5 mL 
	75 mg/ 0.5 mL 
	100 mg/ 0.5 mL 

	Testosterone enanthate 
	Testosterone enanthate 
	USP 
	Active Pharmaceutical Ingredient 
	50 mg 
	75 mg 
	100 mg 

	Sesame oil 
	Sesame oil 
	NF 
	Solvent 
	q.s. to 0.5 mL 
	q.s. to 0.5 mL 
	q.s. to 0.5 mL 

	q.s. – quantity sufficient to make 0.5 mL volume Source: From Table 1, section 2.3.P.1 Common Tech Summ with reviewer edits. 
	q.s. – quantity sufficient to make 0.5 mL volume Source: From Table 1, section 2.3.P.1 Common Tech Summ with reviewer edits. 


	2.2 Tables of Currently Available Treatments for Proposed Indications 
	A number of products for testosterone replacement therapy (TRT) have been approved since the first FDA approved TRT product, Delatestryl in 1953 which was by way of parenteral administration.  A number of routes of administration have been developed, including topical gel, subcutaneous implant, buccal bioadhesive, nasal gel, etc. The following Table 2 summarizes the currently approved TRT products. 
	Table 2: Approved Products for Testosterone Replacement Therapy in the US .Market .
	Trade Name 
	Trade Name 
	Trade Name 
	Dosage Form/Strength 
	Route of Administration 
	Dosage 
	NDA ANDA 
	Holder 
	Date of Approval 

	Androgel 
	Androgel 
	T-gel, 1.62% 
	Transdermal 
	40.5 mg T qd 
	22-309 
	Abbvie 
	Apr 29, 2011 

	Androgel 
	Androgel 
	T-gel, 1% 
	Transdermal 
	50 mg T qd 
	21-015 
	Abbvie 
	Feb 28, 2000 

	Axiron 
	Axiron 
	T-solution, 30mg/1.5ml 
	Transdermal 
	60 mg qd (30 mg/ axilla) 
	22-504 
	Eli Lilly 
	Nov 23, 2010 

	Androderm 
	Androderm 
	T-film, 2 and 4 mg 
	Transdermal 
	4 mg qd nightly 
	20-489 
	Watson Labs 
	Oct 20, 2011 

	Testim 
	Testim 
	T-gel, 1% 
	Transdermal 
	50 mg qd 
	21-454 
	Auxilium 
	Oct 31, 2002 


	Fortesta 
	Fortesta 
	Fortesta 
	T-gel (metered), 10 mg/actuation 
	Transdermal 
	40 mg qd 
	21-463 
	Endo Pharm 
	Dec 29, 2010 

	Android 
	Android 
	Methyl-T Tablet, 10 and 25 mg 
	Oral 
	10-50 mg qd 
	86-450 87-147 
	Valeant Pharm 
	Feb 9, 1981 

	Testred 
	Testred 
	Methyl-T Capsule, 10 mg 
	Oral 
	10-50 mg qd 
	83-796 
	Valeant Pharm 
	Dec 3, 1973 

	Aveed 
	Aveed 
	TU injection, 750mg TU/3 mL 
	Deep IM 
	750 mg q10 weeks 
	22-219 
	Endo Pharm 
	Mar 4, 2014 

	Delatestryl 
	Delatestryl 
	TE injection, 200 mg/ml 
	Deep IM 
	50-400 mg q2-4 weeks 
	09-165 
	Endo Pharm 
	Dec 24, 1953 

	Depo- testosterone 
	Depo- testosterone 
	TC injection, 100 and 200 mg/ml 
	Deep IM 
	50-400 mg q2-4 weeks 
	85-635 
	Pfizer 
	July 15, 1979 

	Testopel 
	Testopel 
	Pellet crystalline T 75 mg 
	SC implantation 
	150-450 mg q3-6 months 
	80-911 
	Auxilium Pharm 
	July 13, 1972 

	Striant 
	Striant 
	T-Tablet ER, 30 mg 
	Buccal 
	30 mg bid 
	21-543 
	Auxilium Pharm 
	Jun 19, 2003 

	Natesto 
	Natesto 
	T-gel (metered), 5.5 mg/actuation 
	Nasal 
	2 actuations tid 
	205-488 
	Trimel BioPharma 
	May 28, 2014 

	T-gel: testosterone gel; TE: Testosterone enanthate; TU: testosterone undecanoate; TC: Testosterone cypionate IM: intramuscular injection; SC; subcutaneous Source: FDA’s OrangeBook, Drug@FDA and DARRTS with reviewer edits. 
	T-gel: testosterone gel; TE: Testosterone enanthate; TU: testosterone undecanoate; TC: Testosterone cypionate IM: intramuscular injection; SC; subcutaneous Source: FDA’s OrangeBook, Drug@FDA and DARRTS with reviewer edits. 


	2.3 Availability of Proposed Active Ingredient in the United States 
	TE is currently available in the US market, first approved as Delatestryl (Endo Pharm) under NDA 09165 on December 24, 1953, for the same indications as proposed for Xyosted. 
	2.4 Important Safety Issues with Consideration to Related Drugs 
	The important, well-known safety issues for the TRT class due to androgenic effects of T and DHT include, but are not limited to, the following: 
	Hematologic effects: increased hematocrit (Hct) and hemoglobin (Hb), .polycythemia, potential for cerebrovascular accident and/or deep venous .thrombosis as a result. 
	Prostate effects: increase prostate volume and PSA, worsening of BPH symptoms Lipid effects: decreased HDL-cholesterol 
	Other effects: exacerbation of sleep apnea, breast tenderness or breast. enlargement, liver toxicity (with high doses of orally active 17-alpha-alkyl .androgens, such as methyltestosterone), peripheral edema, and acne.. 
	It remains unknown whether the use of testosterone in older men with age- related hypogonadism is associated with an increased risk of serious cardiovascular events and/or prostate cancer. 
	2.5 Summary of Presubmission Regulatory Activity Related to Submission 
	The following interactions between the Sponsor and FDA occurred during product development: 
	Meetings: 
	Meetings: 

	•. 
	•. 
	•. 
	Type B Pre-IND meeting on December 5, 2012, meeting minutes dated January 2, 2013 

	•. 
	•. 
	Type C Guidance meeting on May 1, 2014, meeting minutes dated May 29, 2014 

	•. 
	•. 
	•. 
	Type B Pre-NDA meeting on November 2, 2016, meeting minutes (dated November 28, 2016) 

	Advice/Information Request: 
	Advice/Information Request: 


	•
	•
	September 3, 2013 Advice/Information Request Letter; response submitted in Seq 0005 

	•
	•
	January 7, 2015 Advice/Information Request Letter; response submitted in Seq 0022 

	•
	•
	February 9, 2015 Advice Letter; response submitted in Seq 0023 

	•
	•
	November 5, 2015 Advice/Information Request Letter; response submitted in Seq 0036 

	•
	•
	May 21, 2015 Advice/Information Request Letter; response submitted in Seq 0029 

	•
	•
	March 4, 2016 Advice/Information Request Letter; response submitted in Seq 0038 

	•
	•
	April 27, 2016 Advice/Information Request Letter; response submitted in Seq 0039 


	2.6 Other Relevant Background Information 
	None 
	3 Ethics and Good Clinical Practices 
	3.1 Submission Quality and Integrity 
	The submission quality and integrity were both adequate for review. The Sponsor used MedDRA version 16.0 for coding adverse events. Concomitant medications were coded 
	The submission quality and integrity were both adequate for review. The Sponsor used MedDRA version 16.0 for coding adverse events. Concomitant medications were coded 
	to Anatomical Therapeutic Chemical (ATC) class and preferred term using the World Health Organization (WHO) Drug Dictionary (March 2013). 

	Some sections of the NDA required clarification and for those sections, the Division conveyed information requests for clarification during the review process. 
	The Office of Scientific Investigations (OSI) conducted clinical inspections at three clinical sites that participated in the two phase 3 studies, QST-13-003 and QST-15-005. The clinical sites of Drs. Kaminetsky, Mook, and Gittelman were selected for inspection because of the enrollment of large numbers of study subjects and a high percentage of discontinuations from the study due to adverse events (AEs). The inspections at Dr. Gittelman’s site identified a deficiency in that some subjects did not complete 
	: In response to the OSI concern related to incomplete ABPM recordings in some subjects at Dr. Gittelman’s site, the Division requested that the Sponsor conduct a reanalysis of the ABPM data by excluding subjects with < 18 hours of recordings during the 24 hour monitoring period. Section 7.3.5 of this review (Submission Specific Primary Safety Concerns) contains a detailed discussion of the results of the ABPM data, including the reanalysis based on subject with at least 18 hours of ABPM recording. 
	Reviewer Comment

	3.2 Compliance with Good Clinical Practices 
	The Sponsor stated that each study was conducted in compliance with Good Clinical Practices (GCP). There is no indication in the application that the studies were out of compliance with GCP. 
	3.3 Financial Disclosures 
	The Sponsor submitted a financial disclosure statement that the Sponsor and the clinical investigators complied with 21 CFR 54.2 (a), (b), and (f). 
	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	4 Significant Efficacy/Safety Issues Related to Other Review Disciplines 
	4.1 Chemistry Manufacturing and Controls 
	The proposed drug product, testosterone enanthate Injection USP, contains testosterone enanthate 50 mg, 75 mg, or 100 mg in a pre-filled syringe for subcutaneous (SC) administration of a fixed volume of 0.5 ml via an integrated pressure-assisted autoinjector device. Each dose is for single use. The formulation is a preservative free injection in sesame oil. No antimicrobial preservative is included in the formulation since testosterone enanthate Injection USP is for single use only. 
	The RlD, Delatestryl® (testosterone enanthate Injection, USP), is a sterile, colorless to pale yellow solution that provides 200 mg testosterone enanthate in sesame oil with 5 mg chlorobutanol as an antimicrobial preservative per 1 ml. Delatestryl® is available in 5 ml (200 mg/ml ) multiple dose vials. 
	At the time of completing the Clinical review, there remained concern from the Office of Com liance as well as the Chemistry review team in regard to deficiencies identified at (b)(-4! drug manufacturing site. The Office of Compliance had not yet issued a final recommendation, but an Acceptable recommendation had not been issued either. Therefore, this issue remains as a Complete Response (CR) review issue at the time of completing this review. For additional details, the reader is referred to the final Che
	the 

	Reviewer Comment: The product also underwent review by the Center for Devices and Radiological Health (CDRH). The CDRH reviewer identified that QST TE is labeled to deliver 0.5mL but the delivery volume specification proposed is 
	<bHr mL <b><> The Clinical team 
	4
	4 

	4
	' 

	aid not find tile Cb>< > specification o pose a significant clinical risk. However, the reader is also referred to the final reviews by the CDRH and Chemistry review teams for a thorough discussion of this issue. 
	4.2 Clinical Microbiology 
	The Office of Microbiology reviewer on the Chemistry review team had no outstanding issues and thus, recommended approval from the Microbiology perspective. A Clinical Microbiology consult was not requested for this NOA. 
	4.3 Nonclinical Pharmacology/Toxicology 
	The nonclinical pharmacology and toxicology of the testosterone drug class has been previously well characterized, and for this reason, only published literature was provided by Sponsor in support of these specific parts of the NDA.  In summary: 
	For carcinogenicity 
	Testosterone has been tested by subcutaneous injection and implantation in mice and rats. In mice, the implant induced cervical-uterine tumors, which metastasized in some cases. There is suggestive evidence that injection of testosterone into some strains of female mice increases their susceptibility to hepatoma. Testosterone is also known to increase the number of tumors and decrease the degree of differentiation of chemically induced carcinomas of the liver in rats. 
	For mutagenicity Testosterone was negative in the in vitro Ames and in the in vivo mouse micronucleus assays. 
	For impairment of fertility 
	The administration of exogenous testosterone has been reported to suppress spermatogenesis in the rat, dog and non-human primates, which was reversible on cessation of the treatment. 
	The Pharmacology/Toxicology review team had no outstanding issues, and for that reason, they recommended approval of the NDA.  The reader is referred to the final review by the Pharmacology/ Toxicology review team for details. 
	4.4 Clinical Pharmacology 
	4.4.1 Mechanism of Action 
	Testosterone is the primary androgen in men. Endogenous androgens are responsible for the normal growth and development of the male sex organs and for maintenance of secondary sex characteristics. 
	In the serum of men, approximately 98% of circulating testosterone is bound to sex-hormone binding globulin (SHBG) and albumin, and about 2% circulates as free testosterone. In general, the amount of SHBG in the plasma will determine the distribution of testosterone between free and bound forms (Delatestryl USPI, 2015). Although we use total testosterone as the clinical efficacy endpoint, only the unbound (free) portion of testosterone is considered to be biologically active. 
	Testosterone enanthate undergoes ester cleavage to testosterone and the ester, heptanoic acid. Exogenous testosterone is metabolized and excreted in the same way as endogenous testosterone. Testosterone is metabolized to various 17-keto steroids through two different pathways. The major active metabolites of testosterone are estradiol (E2) and dihydrotestosterone (DHT). Testosterone and its metabolites also undergo glucuronic and sulfuric acid conjugation. Inactivation of testosterone occurs primarily in th
	Testosterone has a short half-life, ranging from 10 to 100 minutes, as reported in published literature. About 90% of a dose of testosterone given intramuscularly is excreted in the urine as glucuronic and sulfuric acid conjugates of testosterone and its metabolites. About 6% of a dose is excreted in the feces, mostly in the unconjugated form (Aveed USPI, 2015). 
	In responsive tissues, the activity of testosterone appears to depend on reduction to DHT, which binds to cytosol receptor proteins. The steroid-receptor complex is transported to the nucleus where it initiates transcription events and cellular changes related to androgenic activity (Delatestryl USPI, 2015). 
	4.4.2 Pharmacodynamics 
	While there were no specific pharmacodynamic endpoints specified in the clinical studies that supported this NDA, the reader is referred to the Safety and Efficacy sections of this review for detailed data and reviewer’s comments related to pharmacokinetic and safety issues. 
	4.4.3 Pharmacokinetics 
	For specific and detailed data concerning pharmacokinetics, the reader is referred to the final review of the Clinical Pharmacology team, as well as to later sections of this Clinical review.  Pharmacokinetic data that was generated during drug development is briefly summarized here. 
	Pharmacokinetic data for the QST product are available from four clinical studies in the TE QST development program: from two Phase 3 studies (QST-13-003 and QST-15005), from one Phase 2 study (QST-13-002) and from one Phase 1 study (QST-14004). Pharmacokinetic data from Studies QST-14-004, QST-13-003 and QST-15-005 are summarized here. 
	Study QST-14-004 was a Phase 1, open-label, single-dose study that assessed the PK profiles, safety and tolerability of TE following a single dose of QST TE when administered as one 50 mg SC injection or as two 100 mg SC injections to 12 healthy male subjects. The study results indicated that TE was readily measurable in serum throughout the time profile, albeit at a fraction of the concentration of testosterone. The 
	Study QST-14-004 was a Phase 1, open-label, single-dose study that assessed the PK profiles, safety and tolerability of TE following a single dose of QST TE when administered as one 50 mg SC injection or as two 100 mg SC injections to 12 healthy male subjects. The study results indicated that TE was readily measurable in serum throughout the time profile, albeit at a fraction of the concentration of testosterone. The 
	TE: TT ratio increased about 3 times when the dose increased from 50 mg to 200 mg. The mean Tmax for TE occurred at 82 hours for 50 mg QST and at 74 hours for 200 mg QST following dosing. 

	In Studies QST-13-003 and QST-15-005, blood samples for PK analysis of TT, DHT, DHTE, E2, and TE were obtained from all patients before and at specified times up to 168 hours after QST dose administration. Pharmacokinetic parameters to characterize TT exposure over the dosing interval were derived. While the design of Study QST-13003 included PK assessment in all patients, both Phase 3 studies included a PK subgroup assessment. 
	Overall, after single dose administration, a dose dependent increase in testosterone Cmax and AUC concentrations was observed for the 50 mg, 75 mg and 100 mg doses of QST. Dose proportionality was also supported by the Week 6 Cmax and AUC results for 50 and 100 mg in Study QST-13-002. Cmax and AUC values were comparable between Studies QST-13-003 and QST-15-005 for the single 75 mg dose, supporting consistency in PK behavior of the product. As expected, Cmax and AUC values were higher in normal volunteers c
	At Week 6, Cmax and AUC values in Studies QST-13-003 and QST-15-005 were higher than values seen in these same studies after a single dose, suggesting accumulation of total testosterone over the first 6 weeks of treatment. By 12 weeks, concentrations appear to stabilize, with differences between Week 6 and Week 12 being less pronounced than between Week 1 and Week 6. 
	After dose titration in Study QST-13-003, the Week 12 Cmin, Cmax, Cavg and AUC values were comparable across the dose groups and within the target range (300-1100 ng/dL). 
	The Clinical Pharmacology had no outstanding review issues in their final review, and they found the application to be “Acceptable” from their perspective.  The reader is referred to the final review by the Clinical Pharmacology review team for details. 
	5 Sources of Clinical Data 
	5.1 Tables of Studies/Clinical Trials 
	The following table outlines the studies that were conducted in support of this application. 
	Table 3: Overview of Clinical Studies and Human Factor Studies: 
	Clinical Studies: 
	Clinical Studies: 
	Clinical Studies: 

	Study 
	Study 
	Study Design 
	Number of Subjects 
	Population 
	Duration of Treatment 

	QST-13
	QST-13
	Phase 3, double-blind 
	Randomized: 
	Hypogonadal males 
	52 weeks 

	003 
	003 
	(for dosage strength), multiple- dose efficacy and safety study 
	N = 150 Completed: N = 97 
	(12 months) 

	QST-15
	QST-15
	Phase 3, uncontrolled, 
	Randomized: 
	Hypogonadal males 
	26 weeks 

	005 
	005 
	multiple-dose safety study 
	N = 133 Completed: N = 113 
	(6 months) 

	QST-13
	QST-13
	Phase 2, three-arm, 
	Randomized: 
	Hypogonadal males 
	Arms A&B: 

	002 
	002 
	open- label, randomized, multi-dose parallel group, comparative bioavailability study 
	N = 39 Completed: N = 38 
	6 weeks Arm C: Single dose 

	QST-16
	QST-16
	Phase 2, open-label 
	Randomized: 
	Hypogonadal males 
	Two injections 

	006 
	006 
	safety and tolerability study 
	N = 65 Completed: N = 59 
	separated by 1 week 

	QST-14004 
	QST-14004 
	Phase 1, open-label, single- dose study 
	Completed: N = 12 
	Healthy male subjects 
	Single dose 

	Source: submission: Section 2.5 Clin Overview Table 1 with reviewer edits. 
	Source: submission: Section 2.5 Clin Overview Table 1 with reviewer edits. 


	5.2 Review Strategy 
	The same Clinical review team conducted both the reviews of Efficacy and Safety data. The Efficacy review was concentrated on the efficacy data from the main Phase 3 study, Study QST-13-003.  There was supportive efficacy evidence from the Phase 3 study, Study QST-15-005. The Safety review took into consideration all available safety data and grouped the 5 clinical studies into two pools. The two, larger, multiple-dose, longer duration studies QST-13-003 and QST-15-005 were pooled as the main studies for th
	5.3 Discussion of Individual Studies/Clinical Trials 
	The primary long-term studies include the following two studies: Study QST-13-003, which is described in Section 5.3.1 of this review, and Study QST-15-005, described in Section 5.3.2 of this review. The shorter-term, supportive studies are described in the following sections of this review: Study QST-13-002 described in Section 5.3.3, Study QST-14-004 described in Section 5.3.4, and Study QST 16-006 described in Section 
	5.3.5. 
	5.3.1 Study QST-13-003 
	Study Title: A Double-Blind, Multiple-Dose, 52-Week Study to Evaluate the Efficacy and Safety of QuickShot™ Testosterone Administered Subcutaneously Once Each Week to Adult Males with Hypogonadism. 
	Study Objectives: 
	Figure

	: To demonstrate the efficacy of QST administered subcutaneously once each week to adult males with hypogonadism. 
	: To demonstrate the efficacy of QST administered subcutaneously once each week to adult males with hypogonadism. 
	: To demonstrate the efficacy of QST administered subcutaneously once each week to adult males with hypogonadism. 
	Primary study objective


	LI
	Figure
	:. To demonstrate the usability of QST and accompanying Instructions for Use;. To demonstrate the response of TT concentrations to dose adjustment;. To evaluate the safety and tolerability of weekly subcutaneous (SC) .
	Secondary study objective



	testosterone enanthate (TE) as administered by QST; 
	To evaluate patient satisfaction with use of QST; 
	To evaluate patient satisfaction with sexual functioning; and 
	To validate dose adjustment based on single point TT concentration to optimize 
	testosterone exposure. 
	Exploratory: To evaluate biomarkers of anabolism, insulin resistance and/ or inflammation. 
	Figure

	Study Design and Procedures: This was a Phase 3, double-blind (with respect to dosage strength), multiple-dose, 52-week study to evaluate the efficacy and safety of QST administered subcutaneously once each week to adult male patients with hypogonadism. Patients were required to have a documented diagnosis of hypogonadism to enroll in this study. The study included a Screening phase, a Treatment Titration phase, and an Extended Treatment phase for evaluation of longterm safety. 
	The following table depicts the overall study design for Study QST-13-003. The assessment schedule in Study QST-13-003 is provided in Appendix section 9.4.1. 
	Table 4: Study Design for Study QST-13-003: 
	Screening 
	Screening 
	Screening 
	Treatment Titration 

	Initial Screen 
	Initial Screen 
	Washout
	Visit 1 
	Visit 2 
	Visit 3 
	Week 1 
	Week 6 
	Week 7 
	Week 12 

	TT qual 
	TT qual 
	TT qual 
	TT qual 
	PK assessment: PK sub-study patients 
	Trough determined 
	Blinded dose titration* 
	PK assessment: all patients 

	Extended Treatment 
	Extended Treatment 
	Follow-up 

	Week 13 
	Week 13 
	Week 18 
	Week 19 
	Week 26 
	Week 27 
	Week 38 
	Week 39 
	Week 52 
	Follow-up 

	* Additional adjustments to dose were also permitted at Weeks 13, 19, 27, and 39. Abbreviations: PK = pharmacokinetics; TT qual = Total testosterone qualification Source: Summary of Clinical Efficacy with reviewer edits. 
	* Additional adjustments to dose were also permitted at Weeks 13, 19, 27, and 39. Abbreviations: PK = pharmacokinetics; TT qual = Total testosterone qualification Source: Summary of Clinical Efficacy with reviewer edits. 


	Assessment of patient characteristics, eligibility criteria, and baseline data was followed by study enrollment for qualified patients. Patients who were receiving testosterone therapy at the time of screening were required to washout of their current therapy. All patients must have had 2 TT values <300 ng/dL obtained in the morning during the screening phase. Qualifying TT concentrations must have been obtained on 2 separate occasions no less than 7 and no more than 9 days apart after completion of washout
	Patients who met all eligibility criteria were assigned to receive QST 75 mg. Patients were trained by designated site staff on proper use of the QST device. QuickShot™ Testosterone was self-administered once each week on the same day of the week and at approximately the same time (7:00 am ±2 hours). 
	Adjustments to dose may have been made at Week 7 based upon the Week 6 blood concentration at the end of the dosing interval (Ctrough) value. QuickShot™ Testosterone dose titration criteria were as follows: 
	
	
	
	decrease dose by 25 mg if TT Ctrough ≥650 ng/dL 

	
	
	increase dose by 25 mg if TT Ctrough <350 ng/dL 

	
	
	Maintain dose strength if TT Ctrough ≥350 ng/dL and <650 ng/dL. 


	At Week 12, blood samples for pharmacokinetic (PK) analysis of total testosterone (TT), dihydrotestosterone (DHT), dihydrotestosterone enanthate (DHTE), estradiol (E2), and testosterone enanthate (TE) were obtained from all patients before and at specified times up to 168 hours after QST dose administration (Pharmacokinetic Population). Pharmacokinetic parameters to characterize TT exposure over the dosing interval were 
	At Week 12, blood samples for pharmacokinetic (PK) analysis of total testosterone (TT), dihydrotestosterone (DHT), dihydrotestosterone enanthate (DHTE), estradiol (E2), and testosterone enanthate (TE) were obtained from all patients before and at specified times up to 168 hours after QST dose administration (Pharmacokinetic Population). Pharmacokinetic parameters to characterize TT exposure over the dosing interval were 
	derived. Safety and tolerability assessments, including laboratory assessments, adverse events, injection site assessments, and patient-reported questionnaires were conducted for all patients at scheduled intervals during the Treatment titration phase of the study. The patient’s use of the QST to self- administer injections was observed and evaluated by designated site staff. This study phase was 12 weeks in duration. 

	Upon completion of the Treatment titration phase, patients remained on their optimized QST dose with adjustments to dose based on Ctrough values implemented at scheduled intervals, if required. Patients were followed and safety data was collected for an additional 40 weeks. Safety and tolerability assessments, including laboratory assessments, adverse events, and injection site assessments were conducted at scheduled intervals during this study phase. 
	Final study evaluations were completed at the 52nd week of treatment, or at the point of Early Withdrawal, with follow-up visits completed as necessary to resolve out-ofreference-range assessments and ongoing adverse events. 
	: Study 13-003 included a pharmacokinetic sub-study of 21 patients at 4 clinical sites. Patients included in the PK sub-study had blood samples for PK analysis of TT, DHT, DHTE, E2, and TE obtained before and at specified times up to 168 hours after the first QST 75 mg dose administration. Pharmacokinetic parameters to characterize TT exposure following a single 75 mg dose of QST were derived. After receiving the initial dose, patients in the PK sub-study continued on once a week treatment with 75 mg QST an
	Pharmacokinetic Sub-Study

	Study Duration of Treatment: 52 weeks 
	Study Disposition / Number of Patients: 
	Screened: 438 Randomized: 150 Completed: 97 Discontinued: 52 
	Study Eligibility Criteria Main Inclusion Criteria: The population for this study included adult men ≥18 years of age with a documented diagnosis of hypogonadism. Documentation of consistent signs and symptoms of androgen deficiency was required, and patients must have had 2 morning TT values <300 ng/dL during the screening phase. Patients were required to be in good health as determined by the Investigator and based on medical history, physical examination, vital signs, electrocardiogram (ECG), and clinica
	Main Exclusion criteria: Patients with a body mass index (BMI) ≥40 kg/m2, elevated hematocrit, elevated prostate-specific antigen (PSA), or untreated sleep apnea were excluded from the study. Patients who were found to have a prostate nodule at the Baseline physical examination were excluded from study participation. Individuals who had an allergic or idiosyncratic reaction to sesame seeds or sesame products, had a history of food anaphylaxis, or a history of intolerance, allergy, or idiosyncratic reaction 
	Study Treatment: 
	The QST administered in this study was provided in 3 blinded dose strengths of 50 mg/0.5 mL (lot number: 10404.002), 75 mg/0.5 mL (lot number: 10405.001), and 100 mg/0.5 mL (lot number: 10403.003). Each QST device provided a single dose as a single injection. 
	Study Endpoints: 
	 Percentage of patients with TT average concentration over the 7-day dosing interval (0-168 hours) (Cavg168h) within the defined range (300 to 1100 ng/dL). The endpoint was met if ≥ 75% of patients had TT Cavg168h within the range at Week 12 with a lower bound of the 95% confidence interval (CI) ≥ 65%. 
	Primary Efficacy Endpoint:

	Secondary Efficacy Endpoints included: 
	Secondary Efficacy Endpoints included: 

	Percentage of patients with TT maximum (peak) blood concentration (Cmax) <1500 ng/dL. Endpoint was met if ≥ 85% of patients had TT Cmax in this range at Week 12 of treatment; 
	Percentage of patients with TT Cmax 1800 to 2500 ng/dL, inclusive. Endpoint was met if <5% of patients had TT Cmax in this range at Week 12 of treatment; Number of patients with TT Cmax >2500 ng/dL. Endpoint was met if no patients had TT Cmax in this range at Week 12 of treatment; The maximum and the minimum TT concentration over each of Days 1, 2, 3, 4, and 8 following dose administration at Week 12; and 
	The number and percentage of patients with TT concentrations ≥ 1500 ng/dL, and the number of patients with TT concentrations <300 ng/dL on each of Days 1, 2, 3, 4, and 8 following dose administration at Week 12. 
	Number and percentage of patients with TT minimum blood concentration (Cmin) <300 ng/dL at Week 12 of treatment; Patient rating of device usability as determined by the Assessment of Essential Tasks Questionnaire throughout the study; 
	Additional Secondary Efficacy Endpoints included: 

	TT Cavg168h within the defined range (300 to 1100 ng/dL) for the QST 75 mg assigned dose (that is, excluding patients on 50 mg and 100 mg) at Week 12. Endpoint was met if ≥75% of patients with a lower limit of the 95% CI ≥65%, had TT Cavg168h within the defined range at Week 12 of treatment; 
	Assuming sufficient numbers of patients received the 100 mg dose of QST, the TT Cavg168h at Week 12 was calculated and presented with descriptive statistics; 
	Assuming sufficient numbers of patients received the 50 mg dose of QST, the TT Cavg168h at Week 12 was calculated and presented with descriptive statistics; and 
	Single-dose area under the curve (AUC), Cmax, time to maximum blood concentration (Tmax), and Cavg168h for the 75 mg dose of QST in a sub-set of patients. 
	Safety Endpoints included: Treatment-emergent adverse events (TEAEs), Vital signs, Physical examinations, Assessment of injection site reactions (ISRs), Self-Injection Assessment Questionnaire (SIAQ), Psychosexual Daily Questionnaire (PDQ), 12-lead ECG, and Clinical laboratory assessments. 
	Efficacy and safety results for Study QST-13-003 are described and analyzed under Sections 6 (Review of Efficacy) and 7 (Review of safety) of this review. 
	5.3.2 Study QST-15-005 
	Title: A 6-Month Safety Study of QuickShot™ Testosterone Administered Subcutaneously Once Each Week to Adult Males with Hypogonadism 
	Study Objectives: 
	Figure

	: To study the safety of QuickShot™ Testosterone (QST) administered subcutaneously once each week to adult males with hypogonadism. 
	: To study the safety of QuickShot™ Testosterone (QST) administered subcutaneously once each week to adult males with hypogonadism. 
	: To study the safety of QuickShot™ Testosterone (QST) administered subcutaneously once each week to adult males with hypogonadism. 
	Primary study objective


	LI
	Figure
	: To characterize the 1-, 6-, and 12-week pharmacokinetics (PK) for QST 75 mg of total testosterone (TT), testosterone enanthate (TE), and their metabolites dihydrotestosterone (DHT), dihydrotestosterone enanthate (DHTE), and estradiol (E2) in a PK sub-study. 
	Secondary study objective



	Study Design and Procedures: This was a Phase 3, multiple-dose, 6-month study to collect safety information on QST administered subcutaneously once each week to adult male patients with “subnormal” testosterone blood concentrations. Patients were required to have a documented history of hypogonadism and testosterone concentrations below the limit of normal on 2 occasions at least 1 week apart during 
	Study Design and Procedures: This was a Phase 3, multiple-dose, 6-month study to collect safety information on QST administered subcutaneously once each week to adult male patients with “subnormal” testosterone blood concentrations. Patients were required to have a documented history of hypogonadism and testosterone concentrations below the limit of normal on 2 occasions at least 1 week apart during 
	Screening. The study included a Screening period, a Treatment Titration period, and an Extended Treatment period for evaluation of long-term safety. 

	Assessment of patient characteristics, eligibility criteria, and baseline data was followed by study enrollment for qualified patients. Patients who were receiving testosterone therapy at the time of Screening were required to wash out of their current therapy. All patients must have had 2 morning TT values <300 ng/dL obtained during the Screening period. The duration of the Screening period was approximately 2 to 7 weeks depending on the testosterone therapy washout status of the patient at entry. Followin
	Patients who met all eligibility criteria during the Screening period entered the Treatment Titration period and were trained by designated site staff on proper use of the QST device. Patients self-administered QST 75 mg once each week on the same day of the week at approximately the same time (0700 ±2 hours). 
	For the general study population, doses may have been adjusted at Week 7, Week 13, and Week 19, based on results of the Week 6, Week 12, and Week 18 TT pre-dose serum concentration (Ctrough) values as follows: decrease dose by 25 mg (to as low as 50 mg QST) if TT Ctrough ≥650 ng/dL; increase dose by 25 mg if TT Ctrough <350 ng/dL; or maintain dose strength if Ctrough ≥350 ng/dL and <650 ng/dL. Patients in the PK sub-study had their initial starting dose of 75 mg maintained through Week 12 and may have had t
	Safety and tolerability assessments were conducted for all patients at scheduled intervals during the Treatment Titration period. The patient’s use of QST to self-administer injections was observed and evaluated by designated site staff. 
	Upon completion of the Treatment Titration period, patients entered the Extended Treatment period and remained on their optimized QST dose, with adjustments to dose based on TT Ctrough concentrations implemented at scheduled intervals, if required. Patients were followed and safety data was collected through Week 26. Safety and tolerability assessments were conducted at scheduled intervals during the Extended Treatment period. Final study evaluations were completed at the end of treatment or at the point of
	: Study-15-005 also included a PK sub-study which included 21 patients at 5 clinical sites. Patients included in the PK sub-study self-administered 75 mg QST through Week 12 without dose adjustment.  Blood samples for PK analysis of TT, TE, DHT, DHTE, and E2 were obtained prior to dosing and at specified times up to 168 hours after dose administration at the first dose, 6-week, and 12- week time points. 
	Pharmacokinetic Sub-Study

	Pharmacokinetic parameters to characterize TT exposure following a single 75 mg dose of QST were derived. Following Week 12, PK sub-study participants were eligible to have their QST dose reduced or increased according to the TT Ctrough criteria applied to the general study patients. Following completion of Week 12 dosing, patients had a repeat 24-hour ABPM session. 
	Study Duration of Treatment: 26 weeks 
	Study Disposition / Number of Patients: 
	Screened: 384 Randomized: 133 Completed: 113 Discontinued: 20 
	Study Eligibility Criteria Main Inclusion Criteria: The population for this study included adult men ≥18 and ≤75 years of age with a documented diagnosis of hypogonadism. Patients had documented hypogonadism with 2 morning TT concentrations <300 ng/dL during the screening period. Patients were required to be in good health as determined by the Investigator and based on medical history, physical examination, vital signs, electrocardiogram (ECG) readings, and clinical laboratory tests. 
	Main Exclusion Criteria: Patients with a body mass index (BMI) ≥40 kg/m, elevated hematocrit, elevated prostate-specific antigen (PSA), untreated sleep apnea, or systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg were excluded from the study. 
	2

	Patients with a prostate nodule at the baseline physical examination were excluded from study participation. Individuals who had an allergic or idiosyncratic reaction to sesame seeds or sesame products, had a history of food anaphylaxis, or a history of intolerance, allergy, or idiosyncratic reaction to testosterone products were also excluded from study participation. 
	Study Treatment: 
	The QST administered in this study was provided in 3 dose strengths of 50 mg/0.5 mL (lot number: 16HH0032), 75 mg/0.5 mL (lot number: 16HH0094), and 100 mg/0.5 mL (lot number: 16HI0002). Each QST device provided a single dose as a single injection. 
	Study Endpoints: 
	:. There was  primary efficacy endpoint prespecified for this study as the Sponsor .conducted the study to obtain long-term safety data to support this application.. Nonetheless, TT Ctrough concentrations were collected and analyzed to provide .supportive efficacy information for the application.. 
	Efficacy Endpoints
	no

	There was information for individuals in the PK Population who had PK parameters generated for total testosterone calculated at Weeks 1, 6 and 12: AUC (0-168h), Cavg168h, Cmax, Tmax and Cmin. The percentage of these patients with TT Cavg168h within the normal range (300 to 1100 ng/dL) was determined for the PK Population at Weeks 1, 6, and 12. 
	Total testosterone Ctrough and pre-dose PK parameters were generated for Weeks 1, 6, 12, 18, and 26 for the general Safety Population.  In addition, the percentage of patients with TT Ctrough concentrations and with pre-dose TT concentrations ≤300 ng/dL, >300 ng/dL and ≤650 ng/dL, and >650 ng/dL were calculated at each scheduled week. 
	The Sponsor also analyzed the relationships between TT Ctrough and Cavg168h and Cmax from this study (Study QST- 13-003) in order to simulate the same relationships from the Ctrough data obtained in Study QST-15-005. The Ctrough and Cavg168h relationships for the PK Population from Study QST-13-003 were thus used to extrapolate Cavg168h concentrations from Ctrough data collected for those patients who were not in the PK population but who were part of the Safety Population in Study QST-15-005, and to assess
	Also in Study QST-15-005, endocrine function assessments (FSH, LH, and SHBG) were performed at Screening and Weeks 1, 13, and 26/ET. 
	Efficacy and safety data from Study QST-15-005 are described and analyzed in Sections 6 (Review of Efficacy) and 7 (Review of Safety) of this review. 
	5.3.3 Supportive Study QST-13-002 
	Study Title: A Three Arm, Open-label, Randomized, Multidose Parallel Group Study of the Pharmacokinetics, Safety, and Tolerability of Two Dose Concentrations of a Preservative-Free Formulation of Testosterone Enanthate Administered Subcutaneously via an Autoinjection Device or Intramuscular Testosterone Enanthate in Hypogonadal Adult Males. 
	Study Objectives: 
	The  was to assess the steady state pharmacokinetics (PK) of testosterone enanthate (TE) administered by subcutaneous (SC) injection once weekly at doses of 50 mg and 100 mg via the QuickShot™ Autoinjector device (QST) in hypogonadal adult males. 
	primary study objective

	The  were: To characterize the safety and tolerability of SC TE administered via QST; To determine the dose proportionality and overall variability of exposure over the 
	secondary study objectives

	dosing interval for 50 mg and 100 mg of SC TE administered via QST; 
	To assess the formation of metabolites of SC TE administered via QST as determined by serum concentrations of dihydrotestosterone (DHT), estradiol (E2), and DHT/testosterone ratio (DHT/T); and 
	To compare the relative bioavailability of TE when administered subcutaneously via QST versus a 200 mg intramuscular (IM) injection of commercially obtained TE, generic for Delatestryl®. 
	Study Population:. The population for this study was hypogonadal adult males, 18 to 75 years old, .inclusive, who were either treatment-naïve, were currently being treated and agreed to .stop and wash out from their current treatment prior to randomization, or were currently .being treated with IM testosterone injections and agreed to continue those. .
	Study Design and Treatment Duration: 
	Up to 45 patients were planned to be enrolled at approximately 8 investigative sites in the United States. 
	This was a Phase 2, 3-arm, open-label, randomized, multidose, parallel group, multicenter study consisting of 3 study periods, as follows: 
	A Screening Period of up to 6 weeks that included medication washout for those patients who were currently receiving buccal or transdermal testosterone treatment and who agreed to discontinue therapy and be randomized to Treatment Arms A or B, 
	Figure

	L
	LI
	Figure
	A 6-week Treatment period including 6 weekly doses for Treatment Arms A and B or a 4-week Treatment period including a single IM dose for Treatment Arm C, and 

	LI
	Figure
	A 3-week Follow-up Period for Treatment Arms A and B or a 1-week Follow-up Period for Treatment Arm C. 


	The total duration of study participation for patients in Treatment Arms A and B was approximately 11-15 weeks.  The total duration of study participation for patients in Treatment Arm C was approximately 8-10 weeks. 
	The specific study population were adult men (18 to 75 years of age, inclusive) with fasting morning (0800 hours [h] ± 2 h) serum total testosterone (TT) concentrations <300 ng/dL for all patients naïve to testosterone replacement, as well as those following a minimum 2-week washout.  Patients who were currently being treated with IM testosterone could enroll directly into Treatment Arm C.  Patients who were currently 
	The specific study population were adult men (18 to 75 years of age, inclusive) with fasting morning (0800 hours [h] ± 2 h) serum total testosterone (TT) concentrations <300 ng/dL for all patients naïve to testosterone replacement, as well as those following a minimum 2-week washout.  Patients who were currently being treated with IM testosterone could enroll directly into Treatment Arm C.  Patients who were currently 
	being treated with buccal or transdermal testosterone replacement needed to undergo a minimum 2- week washout and then would be randomized into Treatment Arms A or B. 

	Study Treatment: 
	: 6 weekly SC injections of QST 100 mg/0.5 mL : 6 weekly SC injections of QST 50 mg/0.5 mL : A single IM injection of commercially obtained TE 200 mg, generic for Delatestryl, the reference listed drug (RLD). 
	Treatment Arm A
	Treatment Arm B
	Treatment Arm C

	Study Safety Variables: 
	Safety assessments included assessment of clinical adverse events, clinical laboratory measurements (including biochemistry profile, hematology, urinalysis, prostate specific antigen, and endocrine evaluations), 12-lead electrocardiogram (ECG), vital signs, physically examinations, digital rectal examination (DRE) of the prostate, and injection site physical examination assessments. 
	Study Pharmacokinetic Variables: 
	The  was:. The PK profile of TT following treatment with SC TE administered via QST, as .determined by peak concentration (Cmax), minimum (or trough) concentration (Cmin), .average concentration from time 0 to the last measureable concentration (Cavg), and .area under the concentration-time curve from time zero to the last measurable .concentration-time curve from time zero to the last measureable concentrations (AUC0-t) .parameters obtained at Week 1, Week 5, and Week 6 of treatment.. 
	primary PK endpoint

	The  were: The Cavg and AUC0-t obtained at Weeks 5 and 6 of treatment; The number of TT Cavg  concentrations within the normal range (300-1100 ng/dL) 
	secondary PK endpoints

	following treatment with SC TE administered via QST; The number  of TT Cmin concentrations below  the  normal  range (<300 ng/dL)  following treatment with SC TE administered via QST; The number and percentage of the following TT Cmax  concentrations after 
	treatment with SC TE administered via QST:. o<1500 ng/dL,. o1800-2500 ng/dL, and. o>2500 ng/dL;. 
	The PK  profiles of  DHT, E2,  and DHT/T  ratio following  treatment  with SC  TE administered via QST; The relative bioavailability of SC and IM TE as determined by the ratios of Cmax and AUC0-t; and The PK profile of TT following 200 mg IM injection of TE. 
	The  were: 
	exploratory PK endpoints

	The  number and percentage of TT Cavg values within the normal range (300-1100 
	ng/dL) following 200 mg IM injection of TE; 
	The number and percentage of TT Cmin  values below the normal range (<300 
	ng/dL) following 200 mg IM injection of TE; 
	The number  and  percentage of  the following TT Cmax values after  a 200 mg 
	IM injection of TE: 
	o<1500 ng/dL, 
	o1800-2500 ng/dL, and 
	o>2500 ng/dL; and 
	The PK profiles of DHT, E2, and DHT/T ratio following 200 mg IM injection of TE. 
	Study Statistical Methods: 
	The PK Population included all patients who did not have a major protocol deviation that would impact the integrity of the PK data following dose administration and had at least 1 valid blood concentration value post dose administration.  All PK summaries and analyses were performed using the PK Population. 
	The Safety Population included all patients who were randomized and took at least 1 dose of investigational product.  All safety analyses were performed using the Safety Population. 
	Pharmacokinetic parameters were derived using noncompartmental methods.  Actual sampling times were used for the calculation of parameters. 
	Pharmacokinetic parameters were summarized by treatment arm using descriptive statistics. Comparisons between treatment arms were evaluated by an analysis of the PK parameters using an Analysis of Variance (ANOVA), with treatment arm as the fixed factor on log-transformed values of Cavg, Cmin, Cmax, and AUC0-t. Ninety percent confidence intervals for the pair-wise comparison between SC and IM formulations were calculated to estimate the relative bioavailability. 
	Adverse events were coded using the latest version of the Medical Dictionary for Regulatory Activities (MedDRA).  A general summary of the adverse events and serious adverse events (SAEs) was presented by the overall number of adverse events, the severity, and the relationship to investigational product.  The incidence of adverse events was summarized by system organ class and preferred term. 
	Vital signs were summarized by visit along with the change from baseline. Injection site assessments were summarized by time interval post dose.  The clinical findings in the physical examinations were listed. 
	A sample size of approximately 22 patients was planned, including even randomization to 1 of the 2 investigational study treatment arms (Treatment Arm A or Treatment Arm 
	A sample size of approximately 22 patients was planned, including even randomization to 1 of the 2 investigational study treatment arms (Treatment Arm A or Treatment Arm 
	B); and 8 patients to Treatment Arm C, to ensure that at least 24 patients completed the study. The sample size was determined by the study objectives, rather than by formal statistical power calculations. 

	Study Eligibility Criteria: 
	The study population consisted of hypogonadal adult males, 18 to 75 years old, inclusive. Patients were treatment-naïve, or were currently treated and willing to wash out from testosterone therapy prior to randomization, or were currently treated with IM testosterone injections. 
	Each patient must have met all of the following criteria at screening to participate in the study: 
	1. Adult males aged 18 to 75, inclusive with a documented diagnosis of hypogonadism. Diagnosis must contain documentation of consistent signs and symptoms of androgen deficiency and documented low testosterone concentration (< 300 ng/dl). Note: Any of the following treatment regimens are acceptable: 
	Treatment-naïve (patients who have never received any form of testosterone replacement); Currently treated with a buccal, transdermal, or Testopel testosterone regimen (patients will undergo 2-week washout during study); 
	Currently treated with a stable IM testosterone regimen (dose and interval) for a minimum of 3 consecutive doses (dose must be 50 mg to 400 mg administered at intervals no greater than every 4 weeks); or 
	Completed washout of treatment prior to screening (ie, 2-week washout for buccal or transdermal, or 4-week washout of IM testosterone or end of dosing interval for Testopel patients). Patients who have completed washout of treatment prior to screening will follow the same procedures as patients who are treatment-naïve. 
	2.
	2.
	2.
	 Patients in good health as determined by the Investigator and based on medical history, physical examination, vital signs, ECGs, clinical laboratory tests, and other screening evaluations. 

	3.
	3.
	 Body mass index between 18 and 32 kg/m2, inclusive. 

	4.
	4.
	 All male patients must practice effective contraception during the study.  Acceptable methods of birth control include condom with spermicide, vasectomy, or monogamous relations with a female partner who is of non-childbearing potential (post-menopausal, surgical or congenital sterility) or is of child-bearing potential and practicing a reliable method of contraception (hormonal contraception, double barrier methods with spermicide or intrauterine device). 

	5.
	5.
	 Ability to provide written informed consent and comply with all study requirements and restrictions including the study visit schedule. 

	6. 
	6. 
	Qualifying TT concentrations, obtained during screening/qualification visits as follows: 


	Treatment-naïve patients, Testopel patients who are at the end of their dosing interval, and patients on current testosterone therapy who have completed a minimum 2-week washout from buccal or transdermal testosterone therapy must have 2 fasting morning (0800 h ±2 h) TT concentrations <300 ng/dL during the screening period.  Concentrations must be obtained on 2 separate occasions no less than 7 days apart.  Patients who have just 1 sample <300 ng/dL may have 1 retest for TT concentrations (Visit 2a/3a) whi
	Patients currently treated with IM testosterone injections at a stable dose (as specified in inclusion criterion #1), must have 1 morning TT >350 ng/dL and <1100 ng/dL at approximately the midpoint of their dosing interval (for patients dosing at an interval of every 14 days or longer) or at their preinjection TT trough (for patients dosing at an interval shorter than every 14 days). 
	Patients were excluded from participation in the study if any of the following criteria 
	applied: 1.Allergic reaction or idiosyncratic reaction to sesame or sesame oil. 2.History of intolerance, allergy, or idiosyncratic reaction to testosterone products. 3.History of breast or prostate cancer. 4.Presence of prostate nodule or induration upon exam. 5.Malignancy diagnosed within the past 5 years with the exception of non-melanoma carcinoma of the skin. 6.Obstructive uropathy with a severity that, in the opinion of the Investigator, contraindicates the use of testosterone. 7.Elevated prostate spe
	13.History or current treatment for thromboembolic disease or current use of antithromboembolic medications. 14.History of abnormal bleeding tendencies or thrombophilia unrelated to 
	venipuncture or intravenous cannulation. 15.New York Heart Association Class III or IV congestive heart failure. 16.Any condition that could confound the assessment of safety or PK, including 
	but not limited to: cirrhosis, hepatitis (aspartate aminotransferase or alanine aminotransferase > 3 X the upper limit of normal [ULN], or total bilirubin > ULN at screening [one repeat allowed], or creatine kinase > 3 X ULN [one repeat allowed]), acromegaly, uncorrected hypo-or hyperthyroidism (thyroid stimulating hormone > 1.5 X ULN), hyperparathyroidism, renal failure, nephrotic syndrome, protein losing enteropathy, or any other laboratory abnormalities deemed clinically significant based on the Investig
	17.Any other clinically significant disease or disorder that, in the opinion of the Investigator (by its nature or by being inadequately controlled), places the patient at risk due to participation in the study, or influences the results of the study, or the patient’s ability to participate in the study. 
	18.Any skin condition in the injection site area that could confound injection site assessments (eg, tattoos, scarring, psoriasis, etc). 19.Any patient considering or scheduled to undergo any surgical or dental procedure during the study. 
	20.A positive serology test for human immunodeficiency virus antibodies, hepatitis B surface antigen, or hepatitis C virus antibody at screening. 
	21.Donation of plasma or blood within 56 days prior to the first dose of investigational product or a history of blood donation of more than 500 mL within 3 months prior to dosing and throughout the study. 
	22.Current evidence of abuse of alcohol or any drug substance. 
	23.Administration of any other investigational compound within the 1 month prior to screening or 5 half-lives of the investigational product (whichever was longer). 
	24.Currently taking opioids, other androgens (eg, dehydroepiandrosterone), anabolic steroids, other sex hormones, or substances/medications known to affect the PK of TE including anastrozole, clomiphene, dutasteride, finasteride, flutamide, ketoconazole, spironolactone, or testolactone. 
	25.Currently taking or received within the past 12 months: estrogen, 
	gonadotropin-releasing hormone (GnRH) agonists, or growth hormone 26.Current smoker or history of smoking within the past 3 months. 27.Unable to understand verbal and/ or written English or any other language in 
	which a certified translation of the informed consent is available. 
	Again, the safety data from this study is described and analyzed in Section 7 (Review of Safety) of this review. 
	5.3.4 Supportive Study QST-14-004  
	Study Title: An Open-Label Study to Evaluate the Pharmacokinetics of Testosterone Enanthate after Single-Dose Injection via QuickShot® Testosterone in Healthy Male Subjects 
	Study Objectives: 
	The  was to evaluate the pharmacokinetic (PK) profiles of testosterone enanthate (TE) following a single dose of QuickShot Testosterone (QST) when administered as one 50 mg subcutaneous (SC) injection or as two 100 mg SC injections to healthy adult male subjects. 
	primary study objective

	The  was to evaluate safety and tolerability following a single dose of QST administered by SC injection to healthy adult male subjects. 
	secondary study objective

	Study Design and Procedures: 
	This was an open-label, single-dose PK, tolerability and safety study of TE. Two dose groups, 50 mg (Treatment A) and 200 mg (Treatment B) QST, were evaluated in parallel, with 6 subjects in each dose group. 
	The study consisted of 3 study periods as follows: 
	A Screening period of up to 14 days; 
	A Treatment period consisting of a single dose with PK sample collection up to 
	7 days; and 
	A Follow-up visit occurring 7 days after the last PK sample collection. The total duration of study participation for subjects in Treatment Arms A or B (50 mg and 200 mg, respectively) was approximately 28 days. 
	The population for this study was healthy male subjects (18 to 55 years of age, inclusive).  Subjects who met all of the inclusion criteria and none of the exclusion criteria were randomized into one of the following treatment arms: 
	Treatment A: a single SC injection of QST 50 mg/0.5 mL; or 
	Treatment B: 2 consecutive SC injections of QST 100 mg/0.5 mL. 
	The Screening period took place up to 14 days prior to the treatment visit. 
	On the first day of the Treatment period (Treatment visit 1, Day 1), eligible subjects were randomized to Treatments A or B according to a pre-generated randomization scheme. 
	During the Treatment period, for Treatment A, subjects received a single SC injection of QST 50 mg/0.5 mL; and for Treatment B, subjects received 2 consecutive SC injections of QST 100 mg/0.5 mL. The QST injections were administered SC at approximately the same time of day (±1 hour) for Treatments A and B. 
	The Follow-up Visit occurred 7 days after the last PK sample collection. Refer to the Schedule of Procedures in the Appendix to this review (Section 9.5) for a complete list of study procedures performed at the Follow-up Visit. 
	An Early Termination (ET) Visit was scheduled for subjects who discontinued study participation before the last Follow-up Visit.  
	Study Duration of Treatment: 
	The total duration of study participation for subjects in Treatment Arms A or B was approximately 28 days. 
	Subject Disposition / Number of Subjects: 
	Randomized: 12 Completed: 12 Discontinued: 0 
	Study Treatments: 
	Treatment A: a single SC injection of QST 50 mg/0.5 mL, Lot#10404001B; or Treatment B: 2 consecutive SC injections of QST 100 mg/0.5 mL, Lot#10403002B. 
	Study Endpoints:. The  in this study were all pharmacokinetic (PK) endpoints, as follows:. 
	primary endpoints

	For both testosterone enanthate (TE) and total testosterone (TT): 
	• 
	• 
	• 
	Maximum blood concentration (Cmax); 

	• 
	• 
	Area under the concentration-time curve from time zero to time t; and 

	• 
	• 
	• 
	Area under the concentration-time curve from time zero to infinity. For these exposure parameters, the ratio TE: TT was calculated. 

	In addition, for both TE and TT, the following PK parameters were calculated: 

	• 
	• 
	Time to maximum concentration (Tmax); 

	• 
	• 
	Elimination rate constant; 

	• 
	• 
	Half-life; 

	• 
	• 
	Clearance; and 

	• 
	• 
	Apparent volume of distribution. 


	The  in this study included: collection of adverse events, clinical laboratory measurements (including biochemistry profile, hematology, urinalysis, and prostate specific antigen), 12-lead electrocardiogram (ECG), vital signs, physical examinations, digital rectal examination (DRE) of the prostate, and injection site physical examination assessments. 
	safety endpoints

	Statistical Methods: 
	Pharmacokinetic concentrations and parameters were summarized by treatment (Treatment A and Treatment B). Descriptive statistics (e.g., N, mean, standard deviation [SD], coefficient of variation [CV%], median, minimum, and maximum) were used to summarize TT and TE concentration data at each planned visit and sampling time point. Pharmacokinetic parameters and TE: TT ratios were also summarized descriptively by treatment. Geometric mean and geometric CV% were added to the summary of certain PK parameters (in
	The PK endpoints for numbers and frequencies of subjects with TT PK parameters falling within certain categories were tabulated and results shown with contingency tables. 
	Safety variables were summarized by treatment group/dose concentration and overall for the entire Safety Population. Adverse events were coded using the latest version of the Medical Dictionary for Regulatory Activities. A general summary of the adverse events and serious adverse events was presented by the overall number of adverse events, the severity, and the relationship to study drug. The incidence of adverse events was summarized by system organ class and preferred term. Vital signs, including changes
	Summary of Results: 
	Following a single dose of QST when administered as one 50 mg SC injection or as two 100 mg SC injections to healthy adult male subjects, TE was readily measurable in serum throughout the time profile, albeit at a fraction of the concentration of testosterone. The mean TE: TT ratios were 6.5% for Cmax and 6.0% for area under the concentration-time curve from time 0 to Day 8 (1 week) (AUC0-168h) for 50 mg QST, and 18.2% for Cmax and 19.4% for AUC0-168h for 200 mg QST. Thus, the TE: TT ratio increased by abou
	Pharmacokinetics: 

	Again, the safety data from this study is described and analyzed in Section 7 (Review of Safety) of this review. 
	5.3.5 Supportive Safety Study QST-16-006 
	Study Title: An Open-Label Study to Evaluate the Safety of Testosterone Enanthate After Two Single-Dose Injections via QuickShot® Testosterone 50 mg, 75 mg, or 100 mg by Intended Users 
	Study Objective: 
	The  was to evaluate the safety and tolerability of TE following 2 single doses via QuickShot® Testosterone (QST) 50 mg, 75 mg, or 100 mg when administered by intended users in a usability study. Intended users were patients as well as patient caregivers, such as family members or friends who were able to assist the patient to administer the investigational product (IP) (e.g., lay users). 
	primary study objective

	Study Design and Procedures: 
	This was an open-label, safety and tolerability study of TE conducted at 3 sites in the United States. Four user groups were evaluated as follows: injection-naïve patient, injection-experienced patient, injection-naïve caregiver, and injection-experienced caregiver.  These 4 groups were evaluated in parallel and were allocated into treatment groups of approximately 15 patients per user group. In the caregiver groups, the caregiver was identified by the patient, and the caregiver also provided consent to par
	Dose assignment was randomized for each user group in a 1:1:1 ratio of QST 50 mg, 75 mg, or 100 mg. Each user group, with its randomly assigned dose was then randomly divided in a 1:1 ratio to either the “untrained cohort,” defined as being provided only the package Instructions for Use and performing the injection and all injection-related procedures without any training, or to the “trained cohort,” defined as receiving formal instruction in the use of QST before performing the injection and all injection-
	This study consisted of 4 outpatient visits: Visit 1/screening, Visit 2/ treatment, Visit 3/ treatment, and Visit 4/ follow-up. The study treatment consisted of 2 separate subcutaneous injections of QST 50 mg, 75 mg, or 100 mg/0.5 mL, separated by 1 week (± 1 day). 
	Appropriately trained and delegated study staff dispensed the investigational product and recorded the dose administration information, such as dose method, date, and time, in the source documentation and in the patient’s electronic Case Report Form (eCRF). As part of the human use factors described in Protocol CLS-1022, patients were informed of their dose assignment and were asked to select the correct autoinjector for their assigned dose. The dose strength selected by the patient was the actual dose admi
	Safety assessments were conducted for all patients at scheduled intervals during the study. The patient’s use of QST to self-administer injections was observed and evaluated by designated site staff as indicated in Protocol CLS-1022. 
	This study provided additional single- and multiple-dose safety data to accompany the usability assessment that was conducted in Protocol CLS-1022. This study used the intended commercial doses. 
	Study Treatment Duration: 9 weeks 
	Disposition / Number of Patients: 
	Enrolled: 66 Randomized: 65 Completed: 59 (60 patients received both dose administrations, but 1 patient did not complete the Follow-Up Visit) Discontinued: 6 
	Study Eligibility Criteria: 
	: The population for this study included adult men ≥ 18 years of age with a documented diagnosis of hypogonadism. Documentation of consistent signs and symptoms of androgen deficiency was required. Patients were required to be in good health as determined by the Investigator and based on medical history, physical examination, vital signs, electrocardiogram (ECG) readings, and clinical laboratory tests. 
	Main Inclusion Criteria

	:. Patients with a body mass index (BMI) ≥ 40 kg/m2 (which defines extreme obesity), .elevated hematocrit, elevated prostate-specific antigen (PSA), untreated sleep apnea, .poorly controlled diabetes, unstable psychiatric illnesses, or systolic blood pressure ≥. 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg were excluded from the study. .Patients who were found to have a prostate nodule at the Baseline physical examination .were excluded from study participation. Individuals who had allergic or idiosyn
	Main Exclusion Criteria

	Study Treatment: The QST administered in this study was provided in 3 dose strengths of 50 mg/0.5 mL (lot number:  16HH0032), 75 mg/0.5 mL (lot number: 16HH0094), and 100 mg/0.5 mL (lot number: 16HI0002). Each QST device provided single dose as a single injection. 
	Study Endpoints: 
	For a description and analysis of usability-related assessments, the reader is referred to the review conducted by the Division of Medication Errors and Prevention Analysis. 
	: Safety  endpoints included: collection of adverse  events, clinical   laboratory measurements (including biochemistry profile, hematology, coagulation, urinalysis, and PSA concentrations), 12-lead ECGs, vital signs, physical examinations, and physical examination of injection site assessments. 
	Safety Endpoints

	Statistical Methods: 
	The Safety Population included all patients that were randomized and took at least 1 dose of study treatment. All safety analyses were performed using the Safety Population.  Patient disposition information was summarized. Demographic and baseline characteristics were summarized descriptively. Unless stated otherwise, baseline measurements refer to data collected at Screening. Continuous variables (including age, body weight, height, and BMI) were summarized by patient count, mean, standard deviation (SD), 
	All medications administered during the study were documented on the Prior and Concomitant Medication eCRF. Prior medications were defined as those used prior to and stopped before the first dose of IP. Concomitant medications were defined as those medications taken after the first dose administration of IP. 
	No efficacy or pharmacokinetic variables were evaluated in this study.  Adverse events were coded using the Medical Dictionary for Regulatory Activities. An adverse event was considered to be a treatment-emergent adverse event (TEAE) if the adverse event started on or after the first dosing of study treatment, or existed prior to the first dose and worsened in severity or relatedness to the study treatment after dosing. The number and percentage of patients experiencing TEAEs were summarized by SOC and pref
	Post-dose injection  site physical examination assessments were performed  at  Visits  2 and 3. Unscheduled assessments of injection sites were conducted as clinically indicated. Injection site parameters evaluated included erythema, induration, bleeding, hematoma, ecchymosis, presence of pinprick or needle mark, pressure mark, itching, and pain. For erythema, induration, hematoma, ecchymosis, and pressure mark, the diameter was measured at the widest point to the nearest mm. Pain and itching were rated by 
	Post-dose injection  site physical examination assessments were performed  at  Visits  2 and 3. Unscheduled assessments of injection sites were conducted as clinically indicated. Injection site parameters evaluated included erythema, induration, bleeding, hematoma, ecchymosis, presence of pinprick or needle mark, pressure mark, itching, and pain. For erythema, induration, hematoma, ecchymosis, and pressure mark, the diameter was measured at the widest point to the nearest mm. Pain and itching were rated by 
	worst pain or itching ever experienced, and the response was captured in the eCRF. The incidence of each injection site parameter was tabulated at each scheduled visit and for the entire study using counts, percentages, and 95% exact binomial confidence intervals. In addition, the incidence of patients who experienced any reported local reaction (≥25 mm or smaller if accompanied by itching) was tabulated at each scheduled visit and overall using counts and percentages. All injection site physical examinatio

	Safety laboratory tests, including hematology, coagulation, chemistry, lipids, and urinalysis were performed at screening and the follow-up visit. Descriptive statistics (n, mean, SD, median, minimum, and maximum) were used to summarize the absolute value and change from screening for all patients. Blood samples for PSA were collected at screening. Descriptive statistics (n, mean, SD, median, minimum, and maximum) were used to summarize the absolute value at screening for all patients. 
	Vital signs, including systolic and diastolic blood pressures, heart rate, weight, and BMI were summarized by scheduled visit. The changes in vital signs from screening were also summarized.  Respiratory rate and temperature were listed. Counts and percentages of patients with normal or abnormal ECG results were provided by scheduled visit. Other safety measurements, including physical examination and other Screening tests, were listed. 
	Summary of Results: 
	: For a description and analysis of usability-related assessments, the reader is referred to the review conducted by the Division of Medication Errors and Prevention Analysis (DMEPA). 
	Usability Assessments

	Again, safety data from this study is described an analyzed in Section 7 (Review of Safety) in this review. 
	6 Review of Efficacy 
	Efficacy Summary 
	Efficacy Summary 

	The efficacy data from the Phase 3 pivotal Study QST-13-003, along with supporting data from the Phase 3 Study QST-15-005, supports the Sponsor’s contention that QST provides testosterone replacement in adult men with hypogonadism. 
	6.1 Indication 
	Testosterone replacement therapy in adult men with hypogonadism. 
	6.1.1 Methods 
	This section provides overviews of the pivotal Phase 3 study QST 13-003 and the supportive study, QST 15-005.  Longer Synopses of the study for studies QST 13-003 and QST 15-005 can be found in Sections 5.3.1 and 5.3.2 of this review, respectively. 
	Study QST-13-003: A Double-Blind, Multiple-Dose, 52-Week Study to Evaluate the Efficacy and Safety of QuickShot™ Testosterone Administered Subcutaneously Once Each Week to Adult Males with Hypogonadism 
	Study QST-13-003 was a Phase 3, double-blind (to dosage strength), multiple-dose, 52week study to evaluate the efficacy and safety of QST administered subcutaneously once each week to adult male patients with hypogonadism. The study included a Screening phase, a 12-week Treatment Titration phase, and a 40-week Extended Treatment phase for evaluation of long-term safety. Patients who met all eligibility criteria were assigned to receive QST 75 mg once a week. Blinded adjustments to dose were performed by an
	Study QST-15-005: A 6-Month Safety Study of QuickShot™ Testosterone Administered Subcutaneously Once Each Week to Adult Males with Hypogonadism 
	This was a Phase 3, multiple-dose, 26-week study to collect safety information on QST administered subcutaneously once each week to adult male patients with hypogonadism. The study included a Screening period, a Treatment Titration period, and an Extended Treatment period for evaluation of long-term safety. Patients who met all eligibility criteria were assigned to receive QST 75 mg once a week. For the general study population, blinded adjustments to dose, when necessary, were performed by IWRS according t
	This was a Phase 3, multiple-dose, 26-week study to collect safety information on QST administered subcutaneously once each week to adult male patients with hypogonadism. The study included a Screening period, a Treatment Titration period, and an Extended Treatment period for evaluation of long-term safety. Patients who met all eligibility criteria were assigned to receive QST 75 mg once a week. For the general study population, blinded adjustments to dose, when necessary, were performed by IWRS according t
	at Weeks 1, 6, and 12 for patients in the PK sub-study. For patients not in the PK sub-study, Cavg and Cmax values were extrapolated from Ctrough data collected at Week 12 using a simulation model based on data from Study QST-13-003. 

	: The pivotal phase 3 study, QST-13-003 was conducted to collect both efficacy and safety data. The major supportive phase 3 study, QST15-005 added 26 week long-term safety data for product use but efficacy endpoints were not specifically pre-defined in the protocol. Nonetheless, PK data is widely available from QSR-15-005, including periodic Ctrough TT concentration data in the entire study population for up to 52 weeks, and full PK in a subset of 21 patients at a fixed dose of 75 mg for 12 weeks. 
	Reviewer Comment
	-

	6.1.2 Demographics 
	The following table summarizes the demographic and baseline characteristics for Studies QST-13-003 and QST-15-005, shown by individual study. 
	Table 5: Demographic and Baseline Characteristics across Studies QST-13-003 and QST-15-005. 
	Characteristic 
	Characteristic 
	Characteristic 
	Study QST 13-003 N = 150 
	Study QST 15-005 N = 133 

	Age, years
	Age, years

	 Mean (SD) 
	 Mean (SD) 
	53.4 (12.0) 
	54.5 (10.3)

	 Median 
	 Median 
	54.0 
	55.0

	 Min – Max 
	 Min – Max 
	25-78 
	27-74 

	Ethnicity, n (%)
	Ethnicity, n (%)

	    Hispanic or Latino 
	    Hispanic or Latino 
	8 (5.3) 
	17 (12.8)

	    Not Hispanic or Latino 
	    Not Hispanic or Latino 
	142 (94.7) 
	116 (87.2) 

	Race, n (%)
	Race, n (%)

	 White 
	 White 
	133 (88.7) 
	113 (85.0)

	 Black or African American 
	 Black or African American 
	11 (7.3) 
	18 (13.5)

	 Asian 
	 Asian 
	4 (2.7) 
	1 (0.8)

	     American Indian or Alaskan Native 
	     American Indian or Alaskan Native 
	0 (0.0) 
	0 (0.0)

	     Native Hawaiian or Other Pacific Islander 
	     Native Hawaiian or Other Pacific Islander 
	0 (0.0) 
	0 (0.0)

	 Multiple 
	 Multiple 
	1 (0.7) 
	0 (0.0)

	     Other 
	     Other 
	1 (0.7) 
	1 (0.8) 

	Currently receiving testosterone therapy? 
	Currently receiving testosterone therapy? 

	No 
	No 
	129 (86.0) 
	102 (76.7) 

	Yes, type: 
	Yes, type: 
	21 (14.0) 
	31 (23.3)

	   Buccal TRT 
	   Buccal TRT 
	0 (0.0) 
	0 (0.0)

	 IM or SC TRT 
	 IM or SC TRT 
	8 (5.3) 
	23 (17.3)

	   Topical or transdermal TRT   
	   Topical or transdermal TRT   
	12 (8.0) 
	8 (6.0) 


	Testopel 
	Testopel 
	Testopel 
	1 (0.7) 
	0 (0.0) 

	Baseline Body Mass Index, kg/m2 
	Baseline Body Mass Index, kg/m2 

	Mean (SD) 
	Mean (SD) 
	31.2 (4.66) 
	31.5 (4.43) 

	Median 
	Median 
	31.1 
	31.3 

	Min – Max 
	Min – Max 
	19.4-39.9 
	23.5-40.0 

	Baseline Total Testosterone, ng/dL 
	Baseline Total Testosterone, ng/dL 

	N 
	N 
	137 
	133 

	Mean (SD) 
	Mean (SD) 
	230.4 (94.0) 
	214.9 (102.4) 

	Median 
	Median 
	229.0 
	213.0 

	Min – Max 
	Min – Max 
	2-548 
	4-690 

	Testosterone Category on Baseline Visit, n (%) 
	Testosterone Category on Baseline Visit, n (%) 

	<300 ng/dL 
	<300 ng/dL 
	111 (74.0) 
	109 (82.0) 

	≥300 ng/dL 
	≥300 ng/dL 
	26 (17.3) 
	24 (18.0) 

	Source: QST-13-003 CSR Table 14.1.2; QST-15-005 CSR Table 14.1.2 with reviewer edits. Reviewer note: Sponsor’s submission Summ Clin Eff Table 21, pg 48/ Demographics and Baseline Characteristics across Studies has error in baseline test median values for QST-15-005 which was corrected in this table. 
	Source: QST-13-003 CSR Table 14.1.2; QST-15-005 CSR Table 14.1.2 with reviewer edits. Reviewer note: Sponsor’s submission Summ Clin Eff Table 21, pg 48/ Demographics and Baseline Characteristics across Studies has error in baseline test median values for QST-15-005 which was corrected in this table. 


	: 1.In the two phase 3 studies, the population comparisons are fairly similar including baseline age, body mass index, and testosterone concentrations but there were differences. Ethnicity and race differed somewhat between the two studies with 12.8% vs 5.3% Latino or Hispanic subjects in Studies QST 15-005 vs Study QST 13-003, and 13.5% vs 7.3% Black or African American subjects in Study QST 13-003 vs Study QST 15-005.  In addition, 23.3% vs 14% of subjects were currently treated with testosterone products
	Reviewer Comments
	not 

	6.1.3 Subject Disposition and Study Quality 
	6.1.3.1 Subject Disposition 
	For Study QST 13-003,150 patients received study treatment.  At Week 12, the primary timepoint of interest fort efficacy, 25 patients were on the SC QST 50 mg dose, 104 patients were on the SC QST 75 mg dose, and 21 patients were on the SC QST 100 mg dose. Individual doses were titrated throughout the study as needed; results are reported based on the patient’s dose at Week 12. 
	In total, 137 (91.3%) patients completed through Week 12: 25 (100.0%) patients on the 50 mg dose, 93 (89.4%) patients on the 75 mg dose, and 19 (90.5%) patients on the 100 mg dose. In total, 97 (64.7%) patients completed the full study (through the Follow-up Visit): 13 (52.0%) patients who were on the 50 mg dose at Week 12, 69 (66.3%) patients who were on the 75 mg dose at Week 12, and 15 (71.4%) patients who were on the 100 mg dose at Week 12. In total, 52 (34.7%) patients prematurely withdrew from the stu
	Table 6: Patient Disposition by Treatment at 12 weeks for QST-13-003: 
	Characteristics 
	Characteristics 
	Characteristics 
	Dose at Week 12 
	Overall

	SC QST 50 mg 
	SC QST 50 mg 
	SC QST 75 mg 
	SC QST 100 mg 

	Enrollment All at 75 mg – n 
	Enrollment All at 75 mg – n 
	-
	150 
	-
	150 

	Dosed patients [1] – n (%) 
	Dosed patients [1] – n (%) 
	25 (100.0) 
	104 (100.0) 
	21 (100.0) 
	150 (100.0) 

	Completed Week 12 with Week 12 data– n (%) 
	Completed Week 12 with Week 12 data– n (%) 
	25 (100.0) 
	93 (89.4) 
	19 (90.5) 
	137 (91.3) 

	Completed the study – n (%) 
	Completed the study – n (%) 
	13 (52.0) 
	69 (66.3) 
	15 (71.4) 
	97 (64.7) 

	Early withdrawal – n (%) 
	Early withdrawal – n (%) 
	12 (48.0) 
	34 (32.7) 
	6 (28.6) 
	52 (34.7) 

	Missing completion status – n 
	Missing completion status – n 
	0 (0.0) 
	1 (1.0) 
	0 (0.0) 
	1 (0.7) 

	Reasons for early withdrawal – n (%)
	Reasons for early withdrawal – n (%)

	   Adverse event 
	   Adverse event 
	2 (8.0) 
	3 (2.9) 
	0 (0.0) 
	5 (3.3)

	   Non-compliance 
	   Non-compliance 
	0 (0.0) 
	2 (1.9) 
	0 (0.0) 
	2 (1.3)

	   Patient withdrew consent 
	   Patient withdrew consent 
	1 (4.0) 
	7 (6.7) 
	1 (4.8) 
	9 (6.0)

	   Lost to follow-up 
	   Lost to follow-up 
	0 (0.0) 
	1 (1.0) 
	0 (0.0) 
	1 (0.7)

	   Sponsor’s request 
	   Sponsor’s request 
	0 (0.0) 
	1 (1.0) 
	1 (4.8) 
	2 (1.3)

	   Met stopping criteria 
	   Met stopping criteria 
	2 (8.0) 
	1 (1.0) 
	0 (0.0) 
	3 (2.0)

	   Other 
	   Other 
	0 (0.0) 
	0 (0.0) 
	1 (4.8) 
	1 (0.7)

	 Multiple 
	 Multiple 
	7 (28.0) 
	19 (18.3) 
	3 (14.3) 
	29 (19.3) 

	Note: For the Dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to the Week 7 titration opportunity. [1] Patients who received at least 1 dose of the investigational product. The number of dosed patients was used as the denominator in all percentage calculations unless otherwise specified. QST = QuickShot™ Testosterone; SC = subcutaneous. Source: Post-text Table 14.1.1.1 with reviewer edits. 
	Note: For the Dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to the Week 7 titration opportunity. [1] Patients who received at least 1 dose of the investigational product. The number of dosed patients was used as the denominator in all percentage calculations unless otherwise specified. QST = QuickShot™ Testosterone; SC = subcutaneous. Source: Post-text Table 14.1.1.1 with reviewer edits. 
	Note: For the Dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to the Week 7 titration opportunity. [1] Patients who received at least 1 dose of the investigational product. The number of dosed patients was used as the denominator in all percentage calculations unless otherwise specified. QST = QuickShot™ Testosterone; SC = subcutaneous. Source: Post-text Table 14.1.1.1 with reviewer edits. 



	Twenty-nine (19.3%) patients cited multiple reasons for withdrawal. The Division made an information request (IR) to Sponsor on June 19, 2017 asking for a revised summary of the “reasons for withdrawal” from the pivotal Study QST 13-003.  A response to this 
	Twenty-nine (19.3%) patients cited multiple reasons for withdrawal. The Division made an information request (IR) to Sponsor on June 19, 2017 asking for a revised summary of the “reasons for withdrawal” from the pivotal Study QST 13-003.  A response to this 
	IR was received on June 29, 2017. The following table summarizes the revised reasons for early withdrawal as submitted by the Sponsor in response to the IR. 

	Table 7: Revised Patient Disposition with Reasons for Withdrawal by Categories for Study QST-13-003. 
	Characteristics 
	Characteristics 
	Characteristics 
	Overall n (%) 

	Enrolled – n 
	Enrolled – n 
	150 

	Dosed subjects – n (%) 
	Dosed subjects – n (%) 
	150 (100.0%) 

	Completed Week 12 with Week 12 data– n (%) 
	Completed Week 12 with Week 12 data– n (%) 
	137 (91.3%) 

	Completed the study – n (%) 
	Completed the study – n (%) 
	97 (64.7%) 

	Early withdrawal – n (%) 
	Early withdrawal – n (%) 
	52 (34.7%) 

	Missing completion status - n (%) 
	Missing completion status - n (%) 
	1 (0.7%) 

	Reasons for early withdrawal (subjects may be counted in >1 reason) 
	Reasons for early withdrawal (subjects may be counted in >1 reason) 

	Clinical adverse event (not related to elevated PSA or HCT) 
	Clinical adverse event (not related to elevated PSA or HCT) 
	16 (10.7%) 

	Elevated PSA 
	Elevated PSA 
	14 (9.3%) 

	Elevated HCT 
	Elevated HCT 
	7 (4.7%) 

	Elevated PSA and elevated HCT 
	Elevated PSA and elevated HCT 
	2 (1.3%) 

	Elevated testosterone (while on lowest dose and Ctrough ≥ 650 ng/dL) 
	Elevated testosterone (while on lowest dose and Ctrough ≥ 650 ng/dL) 
	6 (4%) 

	Non-compliance 
	Non-compliance 
	3 (2.0) 

	Withdrawal of consent or withdrawal by subject 
	Withdrawal of consent or withdrawal by subject 
	12 ( 8.0) 

	Lost to follow-up 
	Lost to follow-up 
	1 ( 0.7) 

	Other: All 
	Other: All 
	11 ( 7.3) 

	Other: Met stopping criteria 
	Other: Met stopping criteria 
	5 ( 3.3) 

	PSA- prostate specific antigen, HCT- hematocrit Subjects could have been counted in >1 reason for early withdrawal. Source: Reviewer table from Sponsor IR response dated June 29, 2017 to NDA 209863. 
	PSA- prostate specific antigen, HCT- hematocrit Subjects could have been counted in >1 reason for early withdrawal. Source: Reviewer table from Sponsor IR response dated June 29, 2017 to NDA 209863. 


	 Over the 52-week treatment period, 34.7% (52/ 150) of subjects withdrew prematurely, which included 9.3% (14/ 150 subjects) of subjects for protocol-defined elevated PSA, 4.7% (7/ 150 subjects) for protocol-defined elevated HCT, and 1.3% (2/ 150 subjects) for both protocol-defined elevated PSA and protocol-defined HCT.  In addition, 4% (6/ 150 subjects) also withdrew for elevated testosterone (defined as Ctrough > 650 ng/ dL) despite being treated with the lowest dose of 50 mg.  At such a time as full labe
	Reviewer Comments:

	Investigator resigned and was not replaced. The Sponsor terminated Site 010 after the 
	6.1.3.2 Study Quality 
	The Office of Scientific Investigations (OSI) was asked to conduct three (3) clinical site inspections for this NDA.   In their final review, OSI stated that the clinical site inspection of Dr Mark Gittelman’s site revealed that the 24-hour arterial blood pressure measurements (ABPMs) collected at baseline and at Weeks 6 and 12 for seven of 15 subjects had one or more sets of readings categorized as “Not Good Quality” since the assessments were incomplete in those subjects.  To address this issue, the Divis
	Of note, the Sponsor themselves reported that Study Site 010 (WG Clinical Research, 2055 West Hospital Drive, Suite 145, Tucson, AZ 85704) ceased participation after the 
	site had enrolled 5 patients, 2 of whom (Patients ) were ongoing at the time of the site’s termination from the study. The Sponsor reported the chronology of events at Site 010 as follows: 
	The Investigator, Dr. Nicole Gullick, MD, informed the Sponsor on 10 June 2015 that she had left employment at WG Clinical Research and had not been on site, nor had access to the site, since June 8, 2015. 
	There was no Sub-investigator working at the site, and no new primary Investigator was identified in the succeeding weeks. Site 010 was subsequently terminated from the study on July 2, 2015. 
	The site’s Close-Out Visits occurred on July 9, 15 and 16, 2015.  Study treatment material was removed from the site on July 15, 2015. On July 22, 2015, the Sponsor was informed that Site 010 would no longer perform any activities for the Antares clinical studies. 
	Following communication from the site that they were no longer willing to maintain study records, the site’s study records were transferred to the Sponsor on July 30, 2015. 
	The Sponsor carefully considered the compliance-related situation at Site 010, that included: unanswered queries during data cleaning activities, missed clock-times around performance of study activities and assessments, missed study procedures, missed entries in the study drug eCRF, failure to reconfirm the Investigator’s assessments of relatedness of adverse events, and protocol deviations that went unreported in the protocol deviation eCRF (including performing study procedures outside of the protocol-sp
	Figure
	Figure

	and Patient 
	and Patient 
	and Patient 
	 that were 

	documented in source documents but not entered into the eCRF). The Sponsor also reviewed source documents from the visits and did not identify any additional safety events that should have been transcribed to the eCRF.  Overall, the Sponsor stated that they did not expect that the incomplete data from Study 010 would meaningfully impact the results of the primary efficacy endpoints or safety summaries. 

	: The premature closing of Site 010 does not appear to have had any impact on interpretation of safety data. In regard to efficacy, the Biometrics review team advised that only one patient out of the five enrolled at Site 010 had incomplete efficacy data. The Biometrics review team stated that incomplete efficacy data in this one patient did not affect final conclusions from the overall efficacy data. 
	Reviewer Comment

	6.1.4 Analysis of Primary Endpoint 
	 the percentage of patients with TT Cavg168h within the protocol- defined eugonadal range (300 to 1100 ng/dL). 
	The primary efficacy endpoint in the pivotal Phase 3 Study QST-13-003 was

	The protocol stated that the primary efficacy endpoint would be met if ≥ 75% of all patients had TT Cavg168h within the defined range at Week 12 of therapy, with a lower bound of the 95% CI ≥ 65%. 
	Overall, 139 (92.7%) patients had TT Cavg168h values within the defined range at Week 
	12: this includes 25 (100.0%) patients on the 50 mg dose, 94 (90.4%) patients on the 75 mg dose, and 20 (95.2%) patients on the 100 mg dose. 
	The following table presents the number and percentage of patients with Week 12 TT Cavg168h within the defined range (300 to 1100 ng/dL) for the safety population in study QST 13-003. 
	Table 8: Number (%) of Patients with Week 12 TT Cave168h 300 to 1100 ng/dL (Study QST-13-003) 
	Week 12 Cavg168hCategory Statistic 
	Week 12 Cavg168hCategory Statistic 
	Week 12 Cavg168hCategory Statistic 
	Dose at Week 12 
	Overall (N=150) 

	SC QST 50 mg (N=25) 
	SC QST 50 mg (N=25) 
	SC QST 75 mg (N=104)* 
	SC QST 100 mg (N=21) 

	300 to 1100 ng/dL 
	300 to 1100 ng/dL 

	n (%) 
	n (%) 
	25 (100.0) 
	94 (90.4) 
	20 (95.2) 
	139 (92.7) 

	95% Exact Binomial CI 
	95% Exact Binomial CI 
	(86.3, 100.0) 
	(83.0, 95.3) 
	(76.2, 99.9) 
	(87.3, 96.3) 


	Clinical Review 
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	Xyosted (Testosterone Enanthate (TE)) 
	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using the number of patients in the column heading as the denominator. If the patient did not have calculable Week 12 Cav9168h, the last recorded post-dose TI was used in the analysis. If the patient did not have a post-dose TI determination, the patient was included in the analysis as not having achieved TI Cav916ah within 300 to 11 00 ng/dL. 
	• For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week .ltitration. .~bbreviations: Cavg16ah= average concentration over the 7-day dosing interval (0-168 hours); Cl = confidence interval; .QST = QuickShot™ Testosterone; SC= subcutaneous; TI= total testosterone. .
	Source: 5.3.5.1 Study Report QST-13-003, p. 80 with reviewer edits. 
	Reviewer Comment: In the analysis shown in Table 8, the Sponsor included subjects with missing calculable Week 12 C avg168h by using the last recorded postdose TT to derive the result for the primary efficacy endpoint. The next table in this review (Table 9) provides an analysis of the primary efficacy endpoint using only subjects with calculable data for Week 12 Cavg16sh· This analysis again shows that the primary efficacy endpoint and study objective was met, whereby Study QST-13-003 met the prospectivel
	Table 9: Number (%) ofPatients with Week 12 TT C ave168h Values 300 to 1100 ngldL -Primary Efficacy Endpoint for Study QST 13-003 
	Dose at Week 12 Week 12 C avg16Sh SC QST 50mg SC QST 75 mg SCQST Overall Category Statistic (N=25) (N=104) [1] 1OOmg (N=21) (N=150) 300 to 1100 na/dl 
	Dose at Week 12 Week 12 C avg16Sh SC QST 50mg SC QST 75 mg SCQST Overall Category Statistic (N=25) (N=104) [1] 1OOmg (N=21) (N=150) 300 to 1100 na/dl 
	Dose at Week 12 Week 12 C avg16Sh SC QST 50mg SC QST 75 mg SCQST Overall Category Statistic (N=25) (N=104) [1] 1OOmg (N=21) (N=150) 300 to 1100 na/dl 

	n (%) 
	n (%) 
	25 (100.Q) 
	91 (87.5) 
	19 (90.5) 
	135 (90.Q) 

	95% Exact Binomial Cl 
	95% Exact Binomial Cl 
	(86.3 100.Q) 
	<79.6 93.2) 
	(69.6 98.8) 
	(84.0 94.3) 

	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using the number of patients in the column heading as the denominator. If the patient did not have calculable Week 12 Cav9168h, the patient was included in the analysis as not having achieved TI Cav9168h rv<ithin 300 to 1100 ng/dL. 1. For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ltitration. Cav916ah = ave
	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using the number of patients in the column heading as the denominator. If the patient did not have calculable Week 12 Cav9168h, the patient was included in the analysis as not having achieved TI Cav9168h rv<ithin 300 to 1100 ng/dL. 1. For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ltitration. Cav916ah = ave
	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using the number of patients in the column heading as the denominator. If the patient did not have calculable Week 12 Cav9168h, the patient was included in the analysis as not having achieved TI Cav9168h rv<ithin 300 to 1100 ng/dL. 1. For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ltitration. Cav916ah = ave



	6.1.5 Analysis of Secondary Endpoints 
	The protocol stated that the secondary efficacy endpoints would be met at Week 12 of treatment if: 
	46 Reference ID: 4168158 
	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	1) ;::: 85% of patients had TT Cmax <1500 ng/dl 
	2) <5% of patients had TT Cmax 1800 to 2500 ng/dl (inclusive) 
	3) No patients had TT Cmax >2500 ng/dl. 
	Overall, 137 (91.3%) patients had TT Cmax <1500 ng/dl at Week 12: 25 (100.0%) patients on the 50 mg dose, 93 (89.4%) patients on the 75 mg dose, and 19 (90.5%) patients on the 100 mg dose. There were no patients with TT Cmax >1500 ng/dl , 1800 to 2500 ng/dl , or >2500 ng/dl at Week 12. 
	In total, 13 (8.7%) patients had missing TT Cmax values at Week 12: 11 (10.6%) patients on the 75 mg dose and 2 (9.5%) patients on the 100 mg dose. Excluding those patients with missing Week 12 Cmax values, all patients had TT Cmax <1500 ng/dl at Week 12. 
	The following table illustrates the secondary endpoints at week 12 of treatment in this study. 
	Table 10: Secondary Endpoints at Week 12 ofTreatment in Study QST-13-003. 
	Table 10: Secondary Endpoints at Week 12 ofTreatment in Study QST-13-003. 
	Table 10: Secondary Endpoints at Week 12 ofTreatment in Study QST-13-003. 

	Week 12 Cmax Category 
	Week 12 Cmax Category 
	Dose at Week 12 
	Overall (N=150) n (%) 

	SC QST 50 mg (N=25) n (%) 
	SC QST 50 mg (N=25) n (%) 
	SC QST 75 mg (N=104)* n (%) 
	SC QST 100 mg (N=21) n (%) 

	<1500 ng/dl 
	<1500 ng/dl 
	25 (100.0) 
	93 (89.4) 
	19 (90.5) 
	137 (91.3) 

	1800 to 2500 ng/dl 
	1800 to 2500 ng/dl 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 

	>2500 ng/dl 
	>2500 ng/dl 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 
	0 (0.0) 

	Missing Week 12 
	Missing Week 12 
	0 (0.0) 
	11 (10.6) 
	2 (9.5) 
	13(8.7) 

	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using thenumber of patients in the column headingas the denominator. • For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ~itration. Abbreviations:Cmax= maximum (peak) blood concentration; QST = QuickShotm Testosterone;SC = subcutaneous;TT = total testosterone. Source: 5.3.5.1 Study Report QST-13-003, p. 81 wit
	Note: The Safety Population consisted of all patients who received at least 1 dose of the investigational product. Percentage was calculated using thenumber of patients in the column headingas the denominator. • For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ~itration. Abbreviations:Cmax= maximum (peak) blood concentration; QST = QuickShotm Testosterone;SC = subcutaneous;TT = total testosterone. Source: 5.3.5.1 Study Report QST-13-003, p. 81 wit


	Reviewer Comment: The study met all three prospectivelyplanned secondary efficacy endpoints at doses of50 mg, 75 mg, and 100 mg separately and overall at week 12 oftreatment. 
	There were a number of other secondary efficacy endpoint, including the maximum and minimum TT concentrations on Days 1, 2, 3, 4, and 8 following dose administration at Week 12. The following text and table provided data and analysis for this secondary endpoint. 
	The following table illustrates the mean minimum and maximum Week 12 TT concentrations by day for the PK Population, in addition to the individual minimum and maximum values recorded for each visit day/parameter. 
	Table 11: Summary of Minimum and Maximum Week 12 TT Concentrations (ng/dL) by Study Day (Study QST-13-003). 
	Table 11: Summary of Minimum and Maximum Week 12 TT Concentrations (ng/dL) by Study Day (Study QST-13-003). 
	Table 11: Summary of Minimum and Maximum Week 12 TT Concentrations (ng/dL) by Study Day (Study QST-13-003). 

	Scheduled Week 12 Visit/Parameter Statistic 
	Scheduled Week 12 Visit/Parameter Statistic 
	Dose at Week 12 
	Overall (N=142) 

	SC QST 50 mg (N=25) 
	SC QST 50 mg (N=25) 
	SC QST 75 mg (N=96)* 
	SC QST 100 mg (N=21) 

	Day 1 Pre-Dose
	Day 1 Pre-Dose

	 N 
	 N 
	25 
	95 
	19 
	139

	   Mean (SD) 
	   Mean (SD) 
	540.7 (157.0) 
	451.5 (115.4) 
	450.1 (185.8) 
	460.9 

	   Minimum 
	   Minimum 
	278 
	186 
	163 
	163

	 Maximum 
	 Maximum 
	894 
	826 
	784 
	894 

	Day 1/Minimum TT
	Day 1/Minimum TT

	 N 
	 N 
	25 
	93 
	19 
	137

	   Mean (SD) 
	   Mean (SD) 
	595.7 (192.7) 
	547.2 (139.8) 
	533.4 (195.0) 
	554.1 

	   Minimum 
	   Minimum 
	338 
	265 
	166 
	166

	 Maximum 
	 Maximum 
	966 
	841 
	960 
	966 

	Day 1/Maximum TT
	Day 1/Maximum TT

	 N 
	 N 
	25 
	93 
	19 
	137

	   Mean (SD) 
	   Mean (SD) 
	784.8 (272.9) 
	722.2 (185.4) 
	778.2 (286.2) 
	741.4 

	   Minimum 
	   Minimum 
	392 
	389 
	172 
	172

	 Maximum 
	 Maximum 
	1390 
	1200 
	1260 
	1390 

	Day 2/Minimum TT
	Day 2/Minimum TT

	 N 
	 N 
	25 
	92 
	19 
	136

	   Mean (SD) 
	   Mean (SD) 
	621.2 (212.5) 
	549.1 (133.6) 
	593.6 (182.4) 
	568.6 

	   Minimum 
	   Minimum 
	265 
	253 
	394 
	253

	 Maximum 
	 Maximum 
	1130 
	893 
	1160 
	1160 

	Day 2/Maximum TT
	Day 2/Maximum TT

	 N 
	 N 
	25 
	92 
	19 
	136

	   Mean (SD) 
	   Mean (SD) 
	753.3 (253.0) 
	657.5 (177.9) 
	721.5 (210.9) 
	684.1 

	   Minimum 
	   Minimum 
	450 
	321 
	500 
	321

	 Maximum 
	 Maximum 
	1410 
	1240 
	1240 
	1410 

	Day 3/TT Concentration
	Day 3/TT Concentration

	 N 
	 N 
	25 
	91 
	19 
	135

	   Mean (SD) 
	   Mean (SD) 
	640.4 (218.7) 
	546.7 (134.7) 
	598.4 (196.8) 
	571.3 

	   Minimum 
	   Minimum 
	397 
	236 
	358 
	236

	 Maximum 
	 Maximum 
	1160 
	833 
	1150 
	1160 
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	Day 4ITT Concentration 
	Day 4ITT Concentration 
	Day 4ITT Concentration 

	N 
	N 
	25 
	90 
	19 
	134 

	Mean (SD) 
	Mean (SD) 
	614.0 (209.2) 
	538.3 (128.9) 
	569.3 (161.4) 
	556.8 

	Minimum 
	Minimum 
	400 
	244 
	394 
	244 

	Maximum 
	Maximum 
	1170 
	821 
	995 
	1170 

	Dav SITT Concentration 
	Dav SITT Concentration 

	N 
	N 
	25 
	94 
	20 
	139 

	Mean (SD) 
	Mean (SD) 
	486.9 (141 .2) 
	477.1 (113.9) 
	507.0 (116.0) 
	483.2 

	Minimum 
	Minimum 
	303 
	250 
	325 
	250 

	Maximum 
	Maximum 
	788 
	802 
	690 
	802 

	Note: The PK Population consisted of all patients in the Safety Population who had at least 1 blood sample drawn post-dose for the PK analysis. Week 12 post-dose sample collections were scheduled as follows: Day 1: 6, 9, and 12 hours; Day 2: 24 and 36 hours; Day 3: 48 hours; Day 4: 72 hours; Day 8: 168 hours. • For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ~itration. Abbreviations: PK = pharmacokinetic; QST = QuickShot™ Testosterone; SC = subcu
	Note: The PK Population consisted of all patients in the Safety Population who had at least 1 blood sample drawn post-dose for the PK analysis. Week 12 post-dose sample collections were scheduled as follows: Day 1: 6, 9, and 12 hours; Day 2: 24 and 36 hours; Day 3: 48 hours; Day 4: 72 hours; Day 8: 168 hours. • For the dose at Week 12 columns, a patient was counted in the 75 mg column if he discontinued prior to Week 7 ~itration. Abbreviations: PK = pharmacokinetic; QST = QuickShot™ Testosterone; SC = subcu


	Overall, the mean pre-dose TT concentration on Day 1 of Week 12 was 460. 9 ng/dl. 
	Mean minimum and maximum TT concentrations were 554.1 ng/dl and 7 41.4 ng/dl, 
	respectively, on Day 1, and 568.6 ng/dl and 684.1 ng/dl , respectively, on Day 2. 
	Individual TT concentrations overall ranged from 166 ng/dl to 1390 ng/dl on Day 1, 
	and 253 ng/dl to 1410 ng/dl on Day 2. Overall, mean TT concentrations on Days 3, 4, 
	and 8 were 571 .3 ng/dl, 556.8 ng/dl, and 483.2 ng/dl , respectively. Individual TT 
	concentrations overall on Days 3, 4, and 8 ranged from 236 ng/dl to 1160 ng/dl, 244 
	ng/dl to 1170 ng/dl, and 250 ng/dl to 802 ng/dl, respectively. The highest individual 
	measure recorded overall was 1410 ng/dl, recorded on Day 2 of Week 12. 
	Mean pre-dose TT concentrations on Day 1 of Week 12 were 540.7 ng/dl , 451 .5 ng/dl, 
	and 450.1 ng/dl for patients on QST 50 mg, 75 mg, and 100 mg, respectively. Mean 
	minimum and maximum TT concentrations for patients on OST 50 mg were 595.7 ng/dl 
	and 784.8 ng/dl, respectively, on Day 1, and 621 .2 ng/dl and 753.3 ng/dl, 
	respectively, on Day 2. Individual TT concentrations for patients on QST 50 mg ranged 
	from 338 ng/dl to 1390 ng/dl on Day 1, and from 265 ng/dl to 1410 ng/dl on Day 2. 
	Mean TT concentrations on Days 3, 4, and 8 for patients on QST 50 mg were 640.4 
	ng/dl, 614.0 ng/dl, and 486.9 ng/dl , respectively. 
	Individual TT concentrations for patients on OST 50 mg ranged from 397 ng/dl to 1160 ng/dl , 400 ng/dl to 1170 ng/dl, and 303 ng/dl to 788 ng/dl, on Days 3, 4, and 8, respectively. 
	Mean minimum and maximum TT concentrations for patients on OST 75 mg were 547.2 ng/dl and 722.2 ng/dl, respectively, on Day 1, and 549.1 ng/dl and 657.5 ng/dl, respectively, on Day 2. Individual TT concentrations for patients on QST 75 mg ranged 
	Mean minimum and maximum TT concentrations for patients on OST 75 mg were 547.2 ng/dl and 722.2 ng/dl, respectively, on Day 1, and 549.1 ng/dl and 657.5 ng/dl, respectively, on Day 2. Individual TT concentrations for patients on QST 75 mg ranged 
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	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	from 265 ng/dl to 1200 ng/dl on Day 1, and from 253 ng/dl to 1240 ng/dl on Day 2. Mean TT concentrations on Days 3, 4, and 8 for patients on QST 75 mg were 546.7 ng/dl , 538.3 ng/dl, and 477.1 ng/dl , respectively. Individual TT concentrations for patients on OST 75 mg ranged from 236 ng/dl to 833 ng/dl, 244 ng/dl to 821 ng/dl, and 250 ng/dl to 802 ng/dl, on Days 3, 4, and 8, respectively. 
	Mean minimum and maximum TT concentrations for patients on OST 100 mg were 
	533.4 ng/dl and 778.2 ng/dl , respectively, on Day 1, and 593.6 ng/dl and 721.5 ng/dl, respectively, on Day 2. Individual TT concentrations for patients on OST 100 mg ranged from 166 ng/dl to 1260 ng/dl on Day 1, and from 394 ng/dl to 1240 ng/dl on Day 2. Mean TT concentrations on Days 3, 4, and 8 for patients on QST 100 mg were 598.4 ng/dl , 569.3 ng/dl, and 507.0 ng/dl , respectively. Individual TT concentrations for patients on QST 100 mg ranged from 358 ng/dl to 1150 ng/dl , 394 ng/dl to 995 ng/dl, and 
	Reviewer Comments: Minimum and maximum TT concentrations at week 12 on days 1, 2, 3, 4, and 8 are within appropriate and expected ranges for TRT. 
	Another secondary endpoint was the number and percentage of patients with TT concentrations <:: 1500 ng/dl and the number of patients with TT concentrations <300 ng/dl on Days 1, 2, 3, 4, and 8 following dose administration at Week 12. 
	No patients had TT concentrations <:: 1500 ng/dl, 1800 to 2500 ng/dl, or >2500 ng/dl at any of the scheduled Week 12 time points. At any scheduled Week 12 time point, TT concentrations <300 ng/dl were observed in less than 3% of patients overall; only 3 (2.2%) patients had TT concentrations <300 ng/dl at the beginning and the end of the PK profile. The following table summarizes the number(%) of patients with <300, <::1500, 1800-2500, or >2500 ng/dl by timepoint in the PK population in study QST-13
	003. 
	Table 12: Number(%) ofPatients with TT Concentrations <300, ~ 1500, 1800-2500, or >2500 ngldL by Time Point-Pharmacokinetic Population (Study QST-13-003) 
	Table 12: Number(%) ofPatients with TT Concentrations <300, ~ 1500, 1800-2500, or >2500 ngldL by Time Point-Pharmacokinetic Population (Study QST-13-003) 
	Table 12: Number(%) ofPatients with TT Concentrations <300, ~ 1500, 1800-2500, or >2500 ngldL by Time Point-Pharmacokinetic Population (Study QST-13-003) 

	Scheduled Week 12 Time Point Category 
	Scheduled Week 12 Time Point Category 
	DSCQST 50 mg 
	ose at Week 1SCQST 75mg 
	2 SCQST 100 mg 
	Overall n/N'(%) 

	Dav 1 6 hours oost-dose 
	Dav 1 6 hours oost-dose 

	<300 nq/dl 
	<300 nq/dl 
	0125 (0.0) 
	1/92 (1.1) 
	2/19 (10.5) 
	3/136 (2.2) 

	<::1500 ng/dl 
	<::1500 ng/dl 
	0125 (0.0) 
	0192 (0.0) 
	0/19 (0.0) 
	0/136 (0.0) 

	1800 to 2500 nq/dl 
	1800 to 2500 nq/dl 
	0125 (0.0) 
	0192 (0.0) 
	0/19 (0.0) 
	0/136 (0.0) 

	>2500 na/dL 
	>2500 na/dL 
	0125 (0.0) 
	0192 (0.0) 
	0/19 (0.0) 
	0/136 (0.0) 

	Dav 1 9 hours oost-dose 
	Dav 1 9 hours oost-dose 

	<300 na/dl 
	<300 na/dl 
	0125 (0.0) 
	0/93 (0.0) 
	2/19 (10.5) 
	2/137 (1.5) 

	<::1500 ng/dl 
	<::1500 ng/dl 
	0125 (0.0) 
	0/93 (0.0) 
	0/19 (0.0) 
	0/137 (0.0) 


	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	1800 to 2500 na/dl 0/25 <0.Q) 0/93 <0.Q) 0/19 <0.Q) 0/137 <0.Q) 
	1800 to 2500 na/dl 0/25 <0.Q) 0/93 <0.Q) 0/19 <0.Q) 0/137 <0.Q) 
	1800 to 2500 na/dl 0/25 <0.Q) 0/93 <0.Q) 0/19 <0.Q) 0/137 <0.Q) 

	>2500 na/dL 0/25 (0.0) 0/93 (0.0) 0/19 (0.0) 0/137 (0.0) 
	>2500 na/dL 0/25 (0.0) 0/93 (0.0) 0/19 (0.0) 0/137 (0.0) 

	Dav 1 12 hours cost-dose 
	Dav 1 12 hours cost-dose 

	<300 na/dl 
	<300 na/dl 
	0/25 (0.0) 
	1/93 (1.1) 
	1/18 (5.6) 
	2/136 (1.5) 

	<::1500 nQ/dL 
	<::1500 nQ/dL 
	0/25 (0.0) 
	0/93 (0.0) 
	0/18 (0.0) 
	0/136 (0.0) 

	1800 to 2500 na/dl 
	1800 to 2500 na/dl 
	0/25 (0.0) 
	0/93 (0.0) 
	0/18 (0.0) 
	0/136 (0.0) 

	>2500 nQ/dL 
	>2500 nQ/dL 
	0/25 (0.0) 
	0/93 (0.0) 
	0/18 (0.0) 
	0/136 (0.0) 

	Dav 2 24 hours cost-dose 
	Dav 2 24 hours cost-dose 

	<300 na/dl 
	<300 na/dl 
	0/25 <0.Q) 
	1/92 (1.1) 
	0/19 <0.Q) 
	1/136 <0.7) 

	<::1500 ng/dl 
	<::1500 ng/dl 
	0/25 (0.0) 
	0192 (0.0) 
	0/19 (0.0) 
	0/136 (0.0) 

	1800 to 2500 nQ/dL 
	1800 to 2500 nQ/dL 
	0/25 (0.0) 
	0192 (0.0) 
	0/19 (0.0) 
	0/136 (0.0) 

	>2500 na/dL 
	>2500 na/dL 
	0/25 (0.0) 
	0192 (0.0) 
	0/19 (0.0) 
	0/136 (0.0) 

	Dav 2 36 hours cost-dose 
	Dav 2 36 hours cost-dose 

	<300 na/dl 
	<300 na/dl 
	1/25 (4.0) 
	1/88 (1.1) 
	0/19 (0.0) 
	2/132 (1.5) 

	<::1500 nQ/dL 
	<::1500 nQ/dL 
	0/25 (0.0) 
	0188 (0.0) 
	0/19 (0.0) 
	0/132 (0.0) 

	1800 to 2500 na/dl 
	1800 to 2500 na/dl 
	0/25 (0.0) 
	0188 (0.0) 
	0/19 (0.0) 
	0/132 (0.0) 

	>2500 nQ/dL 
	>2500 nQ/dL 
	0/25 (0.0) 
	0188 (0.0) 
	0/19 (0.0) 
	0/132 (0.0) 

	Dav 3 48 hours cost-dose 
	Dav 3 48 hours cost-dose 

	<300 nQ/dL 
	<300 nQ/dL 
	0/25 (0.0) 
	3/91 (3.3) 
	0/19 (0.0) 
	3/135 (2.2) 

	<::1500 ng/dl 
	<::1500 ng/dl 
	0/25 (0.0) 
	0/91 (0.0) 
	0/19 (0.0) 
	0/135 (0.0) 

	1800 to 2500 nQ/dL 
	1800 to 2500 nQ/dL 
	0/25 (0.0) 
	0/91 (0.0) 
	0/19 (0.0) 
	0/135 (0.0) 

	>2500 na/dl 
	>2500 na/dl 
	0/25 <0.Q) 
	0/91 <0.Q) 
	0/19 <0.Q) 
	0/135 <0.Q) 

	Dav 4 72 hours post-dose 
	Dav 4 72 hours post-dose 

	<300 na/dl 
	<300 na/dl 
	0/25 (0.0) 
	3/90 (3.3) 
	0/19 (0.0) 
	3/134 (2.2) 

	<::1500 ng/dl 
	<::1500 ng/dl 
	0/25 (0.0) 
	0190 (0.0) 
	0/19 (0.0) 
	0/134 (0.0) 

	1800 to 2500 na/dl 
	1800 to 2500 na/dl 
	0/25 (0.0) 
	0190 (0.0) 
	0/19 (0.0) 
	0/134 (0.0) 

	>2500 na/dL 
	>2500 na/dL 
	0/25 (0.0) 
	0190 (0.0) 
	0/19 (0.0) 
	0/134 (0.0) 

	Dav 8 168 hours post-dose 
	Dav 8 168 hours post-dose 

	<300 na/dl 
	<300 na/dl 
	0/25 <0.Q) 
	3/94 <3.2) 
	0120 <0.Q) 
	3/139 <2.2) 

	<::1500 na/dl 
	<::1500 na/dl 
	0/25 <0.Q) 
	0/94 <0.Q) 
	0120 <0.Q) 
	0/139 <0.Q) 

	1800 to 2500 na/dl 
	1800 to 2500 na/dl 
	0/25 <0.Q) 
	0/94 <0.Q) 
	0120 <0.Q) 
	0/139 <0.Q) 

	>2500 na/dl 
	>2500 na/dl 
	0/25 <0.Q) 
	0/94 <0.Q) 
	0120 <0.Q) 
	0/139 <0.Q) 

	Note: The PK Population consisted of all patients in the Safety Population who had at least 1 blood sample drawn post-dose for the PK analysis. % = 10o•n/N', where N' = number of patients with a TT collection at the specified time point. Abbreviations: PK = pharmacokinetic; QST =QuickShot™ Testosterone; SC =subcutaneous; TT =total estosterone. Source: 5.3.5.1 Study Report QST-13-003, p. 85-86 with reviewer edits. 
	Note: The PK Population consisted of all patients in the Safety Population who had at least 1 blood sample drawn post-dose for the PK analysis. % = 10o•n/N', where N' = number of patients with a TT collection at the specified time point. Abbreviations: PK = pharmacokinetic; QST =QuickShot™ Testosterone; SC =subcutaneous; TT =total estosterone. Source: 5.3.5.1 Study Report QST-13-003, p. 85-86 with reviewer edits. 


	Reviewer Comment: No patient had TT concentrations ;:: 1500 ngl dL after the 
	Week 12 dose at any timepoint between Day 1 to Day 8. 31136 (2.2%) ofthe 
	patients had TT concentrations < 300 ngl dL at Hour 6 on Day 1 and 31139 (2.2%) 
	ofpatients had TT concentrations < 300 ngl DL at Day 8 which indicates that only 
	a very small percentage ofpatients did not achieve adequate TT concentrations 
	but the great majority, 97% did achieve adequate TT concentrations between 300 
	to 1500 ngl dL after the week 12 dose. 
	51 
	Another secondary endpoint was the number and percentage of patients with TT Cmin <300 ng/dL at Week 12 
	Overall, 9 (6.0%) patients had TT Cmin <300 ng/dL at Week 12: 1 (4.0%) patient on the 50 mg dose, 6 (5.8%) patients on the 75 mg dose, and 2 (9.5%) patients on the 100 mg dose. 
	: Overall, 6% of patients who had TT concentrations < 300 ng/ dL at Week 12, including some patients on the highest dose (100 mg). While this is not unexpected with TRT of all types, this information should be reflected in ultimate labeling at an appropriate time in drug development so that practitioners know to try an alternative TRT for patients who fail to achieve adequate TRT on QST 100 mg. 
	Reviewer Comment

	Another secondary endpoint was patient use rating as determined by the Assessment of Essential Tasks Questionnaire that was administered periodically throughout the study. 
	Overall, patients completed the majority of essential tasks at nearly 100% of the study visits. Patients reviewed device instructions at 77.1% of the study visits, and performed all other essential tasks ≥ 99.0% of the time. For additional information on “usability” assessments such as these, the reader is referred to the final consultation report from the Division of Medication Errors Prevention and Analysis (DMEPA). 
	: The essential task questionnaire results indicate that patients were able to follow instructions to use the autoinjector correctly on the appropriate site (abdomen) in > 99% of visits. These Phase 3 study results, collected over the course of a year, support that patients can accomplish correct use of the autoinjector during at-home use. In addition, the primary efficacy endpoint, where 90% of patients achieved adequate TT concentrations, also supports the contention that patients are able to accomplish c
	Reviewer Comment

	6.1.6 Other Exploratory Endpoints 

	The following section provides a brief summary of other exploratory endpoints that were assessed in the Phase 3 pivotal study, CLAR 13-0003. 
	The following section provides a brief summary of other exploratory endpoints that were assessed in the Phase 3 pivotal study, CLAR 13-0003. 
	Change from Baseline in “Biomarkers” at the End of Weeks 12, 26, and 52 
	Changes in most biomarkers were within the normal range for age and appeared to be consistent with the known pharmacology of testosterone. 
	Insulin Resistance Scores are clearly an exploratory endpoint for this indication.  The results for this endpoint suggest that insulin resistance decreased from Baseline to 
	Insulin Resistance Scores are clearly an exploratory endpoint for this indication.  The results for this endpoint suggest that insulin resistance decreased from Baseline to 
	Weeks 12, 26, and 52 by 1.4, 4.2, and 4.5, respectively, for the Safety Population. Quantose M Scores are also exploratory, and these scores increased from Baseline to Weeks 12, 26, and 52 by 0.1, 0.4, and 0.4, respectively, for the Safety Population. Adiponectin concentrations, another exploratory endpoint, decreased from Baseline to Weeks 12, 26, and 52 by 1.8 μg/mL, 1.5 μg/mL, and 0.6 μg/mL, respectively. Leptin concentrations, also an exploratory endpoint, decreased from Baseline to Weeks 12, 26, and 52

	 The “biomarker” changes appear consistent with reported  effects of testosterone replacement therapy. 
	Reviewer Comment:

	Change from Baseline in FSH, LH, and SHBG at the End of Weeks 12, 26, and 52 
	Serum concentrations of FSH, LH and SHBG decreased from Baseline to Weeks 12, 26, and 52. FSH decreased by 9.7 IU/L, 8.2 IU/L, and 7.6 IU/L from Baseline to Weeks 12, 26, and 52, respectively. LH decreased by 7.1 IU/L, 6.0 IU/L, and 5.5 IU/L from Baseline to Weeks 12, 26, and 52, respectively. Concentrations of SHBG decreased by 
	2.9 nmol/L, 2.6 nmol/L, and 1.9 nmol/L from Baseline to Weeks 12, 26, and 52, respectively. 
	: The changes from baseline for serum concentrations of FSH, LH, and SHBG at week 12, 26, and 52 are consistent with the effects of testosterone replacement therapy in this patient population. 
	Reviewer Comment

	Patient Satisfaction with QuickShot™ Testosterone as Determined by the Self- Injection Assessment Questionnaire (SIAQ) at Week 12 
	The SIAQ is an exploratory endpoint intended to assess patient satisfaction with treatment. For all SIAQ domains, the Sponsor contended that a minimal clinically important change (MCIC) of 0.5 SDs would indicate satisfaction. 
	Patient satisfaction increased from Baseline to Week 12 for the domains of feelings about injections, self-confidence, and satisfaction with self-injections. The following table summarizes the SIAQ for these three domains. 
	Table 13: Summary of SIAQ Domains on Feelings, Self-Confidence, and .Satisfaction in Study QST-13-003. .
	Table 13: Summary of SIAQ Domains on Feelings, Self-Confidence, and .Satisfaction in Study QST-13-003. .
	Table 13: Summary of SIAQ Domains on Feelings, Self-Confidence, and .Satisfaction in Study QST-13-003. .

	Domain Visit 
	Domain Visit 
	Statistic 
	Overall (N=150) 

	Feelings about injections 
	Feelings about injections 


	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	Week 1 pre-dose (Baseline) 
	Week 1 pre-dose (Baseline) 
	Week 1 pre-dose (Baseline) 
	n 
	144 

	TR
	Mean (SD) 
	8.6 (1.58) 

	Week 12 post-dose 
	Week 12 post-dose 
	n 
	117 

	TR
	Mean (SD) 
	9.1 (1.41 ) 

	Chanqe from Baseline to Week 12 post-dose 
	Chanqe from Baseline to Week 12 post-dose 
	n 
	115 

	TR
	Mean (SD) 
	0.6 (1.42) 

	Self-confidence 
	Self-confidence 

	Week 1 pre-dose (Baseline) 
	Week 1 pre-dose (Baseline) 
	n 
	144 

	TR
	Mean (SD) 
	7.6 (2.76) 

	Week 12 post-dose 
	Week 12 post-dose 
	n 
	117 

	TR
	Mean (SD) 
	8.8 (2.09) 

	Change from Baseline to Week 12 post-dose 
	Change from Baseline to Week 12 post-dose 
	n 
	115 

	TR
	Mean (SD) 
	1.1 (2.71 ) 

	Satisfaction with self-iniection 
	Satisfaction with self-iniection 

	Week 1 pre-dose (Baseline) 
	Week 1 pre-dose (Baseline) 
	n 
	144 

	TR
	Mean (SD) 
	6.4 (2.59) 

	Week 12 post-dose 
	Week 12 post-dose 
	n 
	117 

	TR
	Mean (SD) 
	9.0 (1.07) 

	Change from Baseline to Week 12 post-dose 
	Change from Baseline to Week 12 post-dose 
	n 
	115 

	TR
	Mean (SD) 
	2.7 (2.89) 

	Note: Domains were scored from 0 (worst experience) to 10 (best experience). Baseline was defined as the Week 1 pre-dose value. Abbreviations: SD = standard deviation. Source: 5.3.5.1 Study Report QST-13-003, p. 111 with reviewer edits. 
	Note: Domains were scored from 0 (worst experience) to 10 (best experience). Baseline was defined as the Week 1 pre-dose value. Abbreviations: SD = standard deviation. Source: 5.3.5.1 Study Report QST-13-003, p. 111 with reviewer edits. 


	Reviewer Comment: Scores for the domains offeelings about injections, selfconfidence, and satisfaction appeared to improve with use ofself-injections and the changes from baseline for those domains were larger than the Sponsor's proposed MCIC of0.5 for satisfaction, with mean changes from baseline to Week of0.6 (1.42 SD), 1.1 (2.71SD), and 2.7 (2.89 SD) respectively. 
	For the domains of self-image, injection site reactions (ISRs), and ease of use for the 
	Safety Population, patient satisfaction increased for the domain of ease of use and declined slightly for the domains of self-image and ISRs from Baseline to Week 12. The following table summarizes the changes at week 12 from baseline in these three domains. 
	Table 14: Summary ofSIAQ Domains ofSelf-Image, Injection Site Reactions, and Ease ofUse in Study QST-13-003 
	Table 14: Summary ofSIAQ Domains ofSelf-Image, Injection Site Reactions, and Ease ofUse in Study QST-13-003 
	Table 14: Summary ofSIAQ Domains ofSelf-Image, Injection Site Reactions, and Ease ofUse in Study QST-13-003 

	Domain Visit 
	Domain Visit 
	1statistic 
	1overall (N=150) 

	Self-imaae 
	Self-imaae 


	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	Week 1 (Baseline) 
	Week 1 (Baseline) 
	Week 1 (Baseline) 
	n 
	140 

	TR
	Mean (SD) 
	9.5 (1.28) 

	Week 12 
	Week 12 
	n 
	117 

	TR
	Mean (SD) 
	9.3 (1.55) 

	Change from Baseline to Week 12 
	Change from Baseline to Week 12 
	n 
	115 

	TR
	Mean (SD) 
	-0.2 (1.34) 

	lniection site reactions 
	lniection site reactions 

	Week 1 (Baseline) 
	Week 1 (Baseline) 
	n 
	140 

	TR
	Mean (SD) 
	9.8 (0.28) 

	Week 12 
	Week 12 
	n 
	115 

	TR
	Mean (SD) 
	9.7 (0.42) 

	Change from Baseline to Week 12 
	Change from Baseline to Week 12 
	n 
	113 

	TR
	Mean (SD) 
	-0.1 (0.39) 

	Ease of use 
	Ease of use 

	Week 1 (Baseline) 
	Week 1 (Baseline) 
	n 
	140 

	TR
	Mean (SD) 
	8.7 (1.08) 

	Week 12 
	Week 12 
	n 
	117 

	TR
	Mean (SD) 
	9.0 (0.96) 

	Change from Baseline to Week 12 post-dose 
	Change from Baseline to Week 12 post-dose 
	n 
	115 

	TR
	Mean (SD) 
	0.3 (1.14) 

	Note: Domains were scored from 0 (worst experience) to 10 (best experience). Baseline was defined as the Week 1 ~alue. Abbreviations: SD = standard deviation. Source: 5.3.5.1 Study Report QST-13-003, p. 112 with reviewer edits. 
	Note: Domains were scored from 0 (worst experience) to 10 (best experience). Baseline was defined as the Week 1 ~alue. Abbreviations: SD = standard deviation. Source: 5.3.5.1 Study Report QST-13-003, p. 112 with reviewer edits. 


	Reviewer Comment: The scores for the domains ofself-image and injection site 
	reactions showed modest worsening from baseline to Week 12, with mean 
	decreases of-0.2 (1.34SD) and-0.1 (0.39SD) respectively. The change-from
	baseline scores for the ease ofuse domain did not exceed the Sponsor's 
	contention ofthe MCIC of0.5 although they did suggest some degree of 
	improvement at Week 12 when compared to baseline, with a mean change of0.3 
	(1.14SD). 
	)-Change From Baseline in Psychosexual Daily Questionnaire at Weeks 12 and 26 
	The Psychosexual Daily Questionnaire (PDQ) is another exploratory endpoint. Overall 
	improvement was observed across all PDQ domains. The following section 
	summarizes the data and the analyses performed related to the PDQ> 
	PDQ responses for Domain 1: Sexual desire increased from Baseline to Weeks 12 and 26; Sexual desire at Week 12 was not correlated with TT Cavg168h (correlation coefficient: 
	0.011 ). Similarly, Sexual desire at Weeks 12 and 26 was not correlated with TT C1rough 
	(correlation coefficients: - 0.081 and 0.082, respectively).  Sexual desire increased from Baseline to Weeks 1, 6, 12, and 26 by 0.3, 1.2, 1.1, and 1.1, respectively. 
	PDQ responses for Domain 1: Enjoyment without a partner and Enjoyment with a partner, increased from Baseline to Weeks 12 and 26; Enjoyment with and without a partner at Week 12 was not correlated with TT Cavg168h (correlation coefficients: -0.001 and - 0.068, respectively). Enjoyment with a partner at Weeks 12 and 26 was not correlated with TT Ctrough (correlation coefficients: 0.034 and 0.131, respectively); Enjoyment without a partner at Weeks 12 and 26 was not correlated with TT Ctrough (correlation coe
	PDQ responses for Domain 1: “Performance” (percent full erection and erection maintained for a satisfactory duration), increased from Baseline to Weeks 12 and 26; neither performance measure at Week 12 was highly correlated with TT Cavg168h (correlation coefficients: 0.170 and 0.172, respectively). Percent full erection at Weeks 12 and 26 was somewhat correlated with TT Ctrough (correlation coefficients: 0.473 and 0.612, respectively). Erection maintained for a satisfactory duration was also somewhat correl
	PDQ responses for Domain 2: Composite sexual activity score increased from Baseline to Weeks 12 and 26. Composite sexual activity score at Week 12 was not correlated with TT Cavg168h (correlation coefficient: -0.008), nor TT Ctrough (correlation coefficient: 0.024); however, the composite sexual activity score at Week 26 was more correlated with TT Ctrough (correlation coefficient: 0.219) than it was at Week 12.  Composite sexual activity score increased from Baseline to Weeks 1, 6, 12, and 26 by 0.6, 1.5, 
	PDQ responses for Domain 3: Mood (positive mood and negative mood) increased from Baseline to Weeks 12 and 26; positive mood at Week 12 was not correlated with TT Cavg168h (correlation coefficient: 0.109). Positive mood at Weeks 12 and 26 was not correlated with TT Ctrough (correlation coefficients: -0.102 and -0.111, respectively). Negative mood decreased from Baseline to Weeks 12 and 26; negative mood at Week 12 was not correlated with TT Cavg168h (correlation coefficient: -0.009). Negative mood at Weeks 
	PDQ responses for Domain 3: Mood (positive mood and negative mood) increased from Baseline to Weeks 12 and 26; positive mood at Week 12 was not correlated with TT Cavg168h (correlation coefficient: 0.109). Positive mood at Weeks 12 and 26 was not correlated with TT Ctrough (correlation coefficients: -0.102 and -0.111, respectively). Negative mood decreased from Baseline to Weeks 12 and 26; negative mood at Week 12 was not correlated with TT Cavg168h (correlation coefficient: -0.009). Negative mood at Weeks 
	by 0.5, 0.5, 0.7, and 0.6, respectively. Negative mood decreased from Baseline to Weeks 1, 6, 12, and 26 by -0.5, -0.5, -0.5, and -0.4, respectively. 

	: All results from the PDQ are considered to be exploratory. While some of the results might suggest a beneficial effect of TRT on some psychosexual functions, it is notable that a number of results were not correlated with testosterone concentrations, this study was open-label and uncontrolled, and the PDQ is not known to be a reliable and validated instrument, making it impossible to draw conclusions from this data.  
	Reviewer Comment

	6.1.7 Subpopulations 
	The dose groups at Week 12 (50mg, 75 mg and 200 mg) were similar for all demographic characteristics with the exception of slight differences observed for age and BMI. An inverse trend was observed such that dose decreased as mean age increased. The mean age of patients in the 50 mg dose group was higher than patients in the 75 mg and 100 mg dose groups (60.2 years compared to 52.6 and 49.1 years, respectively).  Conversely, dose decreased as mean BMI decreased.  The BMI of patients in the 50 mg dose group 
	Table 15: Comparison of Age and BMI Across Dose Groups at Week 12 in Study QST-13-003. 
	Table 15: Comparison of Age and BMI Across Dose Groups at Week 12 in Study QST-13-003. 
	Table 15: Comparison of Age and BMI Across Dose Groups at Week 12 in Study QST-13-003. 

	Characteristic 
	Characteristic 
	SC QST 50 mg (N = 25) 
	SC QST 75 mg (N = 104) 
	SC QST 100 mg (N = 21) 
	Overall (N = 150) 

	Age, years
	Age, years

	 Mean (SD) 
	 Mean (SD) 
	60.2 (10.44) 
	52.6 (12.07) 
	49.1 (10.84) 
	53.4 (12.04)

	 Median 
	 Median 
	63.0 
	53.0 
	49.0 
	54.0

	 Min – Max 
	 Min – Max 
	30-78 
	25-76 
	26-75 
	25-78 

	Baseline Body Mass Index, kg/m2
	Baseline Body Mass Index, kg/m2

	 Mean (SD) 
	 Mean (SD) 
	27.19 (5.197) 
	31.78 (4.102) 
	33.01 (4.164) 
	31.19 (4.659)

	 Median 
	 Median 
	27.40 
	31.60 
	32.40 
	31.05

	 Min – Max 
	 Min – Max 
	19.4-39.7 
	22.2-39.9 
	23.8-39.0 
	19.4-39.9 


	: Subpopulation analysis does not show major trends except mean age was inversely correlated to dose, and BMI which was positively 
	Reviewer Comment

	57 
	correlated to dose.  The small patient population in each group precludes definitive conclusions from this data. 
	6.1.8 Analysis of Clinical Information Relevant to Dosing  Recommendations 
	The doses selected for evaluation in Studies QST-13-003 and QST-15-005 were 50, 75, and 100 mg of testosterone enanthate (TE) administered as subcutaneous (SC) injections using the QuickShot™ autoinjector. Since the intended frequency of dosing was once weekly, the nominal doses selected spanned a range of half the 100 mg to 200 mg doses of TE used when every other week intramuscular (IM) dosing of TE was employed. Investigator experience with SC TE administered via needle and syringe, albeit limited in sco
	In the Phase 3 studies, adjustments to dose were made during the Treatment titration phase based upon the Ctrough value from the previous week. All adjustments to dose were completed by IWRS in a blinded manner such that patients, investigational staff, and Sponsors remained blinded to treatment. QST dose titration criteria were as follows: 
	Decrease dose by 25 mg if TT Ctrough ≥650 ng/dL, 
	Increase dose by 25 mg if TT Ctrough <350 ng/dL, or 
	Maintain dose strength if TT Ctrough ≥350 ng/dL and <650 ng/dL. 
	Patients who were receiving QST 100 mg and required a dose increase remained on the 100 mg dose with no adjustment. Patients who were receiving QST 50 mg and required a dose reduction remained on the 50 mg dose with no adjustment unless the Ctrough was ≥650 ng/dL; in this case, the site was instructed to discontinue the patient in the QST-13-003 study. 
	This same method of dose adjustment was further investigated and according to Sponsor, validated by the mean Week 12 TT exposures of patients in Study QST-13003; Cmax, Cmin, Cavg168h, and AUC(0-168h) values were generally similar across all QST dose groups and within the prespecified range. 
	Using this dose regimen, the majority of patients in Studies QST-13-003 and QST-15005 achieved TT Cavg168h within the predefined range (300 to 1100 ng/dL). The mean TT Cavg168h at Week 12 was 553.3 ng/dL in Study QST-13-003 and 552.5 ng/dL in Study QST-15-005. 
	: The proposed dosing recommendations of starting dose of 75mg with dose adjustment by 25mg to 50 mg or to 100 mg at Week 6 is supported by the results of Study QST 13-003 and QST 15-005. At such time as the product is approved for use, patients who have doses adjusted should be checked again after 6 weeks and if the TT concentration is out of range, QST TE  should be discontinued. This information should be reflected in the eventual product labeling. 
	Reviewer Comment

	6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 
	Patients in the Phase 3 clinical studies received treatment with QST TE for 52 weeks in Study QST- 13-003, and for 26 weeks in Study QST-15-005.  In both these Phase 3 studies, the average dose and average Ctrough remained stable over time, suggesting that exposure remained constant. Thus, no tolerance effects were observed in the Phase 3 clinical studies. 
	: Efficacy appears to be stable across the 52 week and 26 week, Phase 3 studies without evidence for tolerance effects. 
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	6.1.10 Additional Efficacy Issues/Analyses 
	None. 
	7 Review of Safety 
	Safety Summary 
	Safety Summary 

	This Review of Safety provides a description and integrated analysis of the clinical safety data from the five individual clinical studies; including the three short-term Phase 1 or Phase 2 studies (Studies QST-14-004 [004], QST-13-002 [002], and QST-16-006 [006]), and the two long-term Phase 3 studies (Studies QST-13-003 [003] and QST-15005 [05]). The five studies are categorized by patient exposure with pooling of the 5 studies by short-term exposure (004, 002, and 006) vs. long-term exposure (003 and 00
	In general, the safety profile for QST TE was consistent with the known safety profile for TRT except for two serious safety issues: the first issue is the identification of the potential for QST TE to raise average blood pressure by a clinically meaningful amount. ABPM measurements showed that treatment with QST TE was associated with a mean systolic/diastolic BP increases of 4/2 mmHg.  However, the study in which this important safety signal was identified was open-label, uncontrolled, and was conducted i
	7.1 Methods 
	The primary safety evaluation of QST TE focused on the two long-term studies, Studies QST-13-003 and QST-15-005, which included 1 year and 6 months of study treatment, respectively. However, to be complete, full description of all safety data and safety analyses are provided using pooling methods for all 5 clinical studies combined. 
	7.1.1 Studies/Clinical Trials Used to Evaluate Safety 
	The following table summarizes the studies used to evaluate safety for this application: 
	Table 16: Studies Included for Safety Evaluation: 
	Table 16: Studies Included for Safety Evaluation: 
	Table 16: Studies Included for Safety Evaluation: 

	Study Number 
	Study Number 
	Study Design 
	Treatments (all SC unless otherwise identified) 
	Type of Subjects Number 
	Duration of Treatment 

	QST-14004 
	QST-14004 
	Phase 1, open- label, single-dose study 
	Arm A: single dose of QST 50/0.5 mL mg Arm B: 2 consecutive doses of QST 100/0.5mL mg. 
	Healthy male subjects Completed: 12 Arm A: N = 6 Arm B: N = 6 
	Single dose 


	QST-13
	QST-13
	QST-13
	Phase 2, three- arm,
	Arm A: 6 weekly SC
	Males with 
	Arms A&B: 

	002 
	002 
	open-label, randomized, multi- dose parallel group study 
	doses of 100 mg/0.5 mL TE via QST. Arm B: 6 weekly SC doses of 50 mg/0.5 mL TE via QST. Arm C: Single dose of 200 mg/1 mL TE RD via IM injection. 
	hypogonadism Randomized: N = 39 Completed: N = 38 Arm A: N = 15 Arm B: N = 14 Arm C: N = 10 
	6 weeks Arm C: Single dose 

	QST-16
	QST-16
	Phase 2, open- 
	Group 1: Injection-
	Males with 
	Two SC injections 

	006 
	006 
	label, randomized safety and tolerability study of TE. 
	naïve patient Group 2: Injection- experienced patient Group 3: Injectionnaïve caregiver Group 4: Injection- experienced caregiver 50 mg, 75 mg or 100 mg assigned 1:1:1 within each user group 
	hypogonadism Randomized: N = 65 Completed: N = 59 Group 1: N = 16 Group 2: N = 15 Group 3: N = 16 Group 4: N = 18 50 mg: N = 22 75 mg: N = 20 100 mg: N = 23 
	QST 50 mg, 75 mg, or 100 mg/0.5 mL (separated by 1 week [±1 day]). 

	QST-13
	QST-13
	Phase 3, double- 
	QST 75 mg 
	Males with 
	52 weeks 

	003 
	003 
	blind (to dosage strength), multiple-dose study 
	1X per week Dose titration allowed at Week 7 (to 50, 75 or 100 mg) 
	hypogonadism Randomized: N = 150 Completed: N = 97 
	(12 months) 

	QST-15
	QST-15
	Phase 3, double- 
	QST 75 mg 
	Males with 
	26 weeks 

	005 
	005 
	blind (to dosage strength), multiple-dose study 
	1X per week General Study Population: Dose titration allowed at Weeks 7, 13, 19 PK sub-study: Dose titration allowed after Week 12 (to 50, 75 or 100 mg) 
	hypogonadism Randomized: N = 133 Completed: N = 113 
	(6 months) 

	RD = Reference drug Source: From ISS Table 1 with reviewer edits. 
	RD = Reference drug Source: From ISS Table 1 with reviewer edits. 


	7.1.2 Categorization of Adverse Events 
	Adverse Events (AEs) were coded using the Medical Dictionary for Regulatory Activities (MedDRA) version 16.0 for the description of AEs and the integrated analysis. 
	An AE was considered to be a treatment emergent adverse event (TEAE) if the AE started on or after the first dosing of study drug, or existed prior to the first dose and worsened in severity or relatedness to study drug after dosing. 
	Earlier versions of the MedDRA dictionary were used in some of the individual studies, therefore the AE listings for the Sponsor’s ISS pools did not completely match those presented in the individual clinical study reports. 
	7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare Incidence 
	The Sponsor submitted the following analyses of the pooled data: 
	• 
	• 
	• 
	Patient status and demographics 

	• 
	• 
	Treatment exposure 

	• 
	• 
	Treatment emergent adverse events (TEAEs) 

	• 
	• 
	Clinical laboratory evaluations 

	• 
	• 
	• 
	Vital signs assessments. 

	In addition, for the long-term exposure group, Studies 003 and 005, safety data were examined by the following subgroups: 

	• 
	• 
	Age (< 65 years or ≥ 65 years) 

	• 
	• 
	Pre-titration (< Week 7) 

	• 
	• 
	Post-titration to month 6 (≥ Week 7 and ≤ Week 26) 

	• 
	• 
	After month 6 (> Week 26, QST-13-003 only) 


	The Sponsor identified 10 patients who had enrolled in more than one study. For pooling purposes, these patients were counted only once in the analysis. 
	7.2 Adequacy of Safety Assessments 
	7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target Populations 
	7.2.1.1 Dose Exposure 
	Study QST-14-004 evaluated single or two consecutive doses in a healthy male population (6 subjects in each group). 
	Studies QST-13-002 and QST-16-006 evaluated short-term dosing, 6 weekly doses at 100 mg (15 patients) or 50 mg (14 patients), or two consecutive weekly doses at 50, 75, and 100 mg randomized 1:1:1. 
	The two long-term studies, Studies QST-13-003 and QST-15-005 evaluated a dose-titration regimen. In Study QST-13-003, enrolled patients were initially assigned to receive QST 75 mg. Adjustments to dose were allowed at Weeks 7, 13, 19, 27, and 39 based upon the previous week’s Ctrough value as follows: 
	• .
	• .
	• .
	Decrease dose by 25 mg (to as low as 50 mg QST) if total testosterone (TT) Ctrough ≥650 ng/dL 

	• .
	• .
	Increase dose by 25 mg (to as high as 100 mg QST) if TT Ctrough is <350 ng/dL 

	• .
	• .
	• .
	Maintain dose strength if Ctrough is ≥350 ng/dL and < 650 ng/dL 

	In Study QST-15-005, all enrolled patients were assigned to start therapy with QST 75 mg. Adjustments to dose were allowed at Weeks 7, 13, and 19 based upon the previous week’s Ctrough value as follows: 

	• .
	• .
	Decrease dose by 25 mg (to as low as 50 mg QST) if TT Ctrough ≥650 ng/dL 

	• .
	• .
	Increase dose by 25 mg (to as high as 100 mg QST) if TT Ctrough is <350 ng/dL 

	• .
	• .
	Maintain dose strength if Ctrough is ≥350 ng/dL and < 650 ng/dL 


	7.2.1.2 Exposure to Study Drug by Injection Number: 
	The following table summarizes exposure by numbers of subjects who received a certain number of injections and by total number of injections. 
	Table 17: Exposure to Study Drug by Number of Injections in All Studies 
	Table 17: Exposure to Study Drug by Number of Injections in All Studies 
	Table 17: Exposure to Study Drug by Number of Injections in All Studies 

	TR
	Number of Subjects (N = 380 Overall) 

	Injections taken – n (%) 
	Injections taken – n (%) 

	≥ 1 injection 
	≥ 1 injection 
	380 (100) 

	≥ 24 injections 
	≥ 24 injections 
	242 (63.7) 

	≥ 48 injections 
	≥ 48 injections 
	99 (26.1) 

	Number of injections 
	Number of injections 

	N 
	N 
	9844 

	Mean (SD) 
	Mean (SD) 
	25.9 (18.75) 

	Median 
	Median 
	26.0 

	Minimum, Maximum 
	Minimum, Maximum 
	1, 58 

	Source: Table 8, ISS with reviewer edits. 
	Source: Table 8, ISS with reviewer edits. 


	: During drug development, the Division advised the Sponsor to increase the number of subjects exposed to QST TE to approximately 350 subjects total exposure with 200 patients and 100 patients treated for at least 6 months and 1 year, respectively.  The total patient exposure of 380, with 242 patients who received ≥ 24 weekly injections, and 99 patients who received ≥ 48 weekly injections satisfactorily approximates the Division’s request. 
	Reviewer Comment

	7.2.1.3 Demographics in Studies 003 and 005: 
	The demographics of the two long-term studies (Studies 003 and 005) were comparable and are summarized in the following table: 
	Table 18: Demographics and Baseline Characteristics for 03/05:  
	Table 18: Demographics and Baseline Characteristics for 03/05:  
	Table 18: Demographics and Baseline Characteristics for 03/05:  

	Demographic/Baseline Characteristic Statistic/Category 
	Demographic/Baseline Characteristic Statistic/Category 
	QST 13-003 N = 150 
	QST 15-005 N = 133 
	Overall ISS 003/005 N = 283 

	Age at informed consent (years) 
	Age at informed consent (years) 

	n 
	n 
	150 
	133 
	283 

	Mean (SD) 
	Mean (SD) 
	53.4 (12.0) 
	54.5 (10.3) 
	53.9 (11.3) 

	Age category (n (%))
	Age category (n (%))

	   <65 years 
	   <65 years 
	122 (81.3) 
	112 (84.2) 
	234 (82.7) 

	≥65 years 
	≥65 years 
	28 (18.7) 
	21 (15.8) 
	49 (17.3) 

	Ethnicity – n (%)
	Ethnicity – n (%)

	 Hispanic or Latino 
	 Hispanic or Latino 
	8 (5.3) 
	17 (12.8) 
	25 (8.8)

	   Not Hispanic or Latino 
	   Not Hispanic or Latino 
	142 (94.7) 
	116 (87.2) 
	258 (91.2) 

	Race – n (%)
	Race – n (%)

	   White 
	   White 
	133 (88.7) 
	113 (85.0) 
	246 (86.9)

	   Black or African American 
	   Black or African American 
	11 (7.3) 
	18 (13.5) 
	29 (10.2)

	   Asian 
	   Asian 
	4 (2.7) 
	1 (0.8) 
	5 (1.8)

	 Multiple 
	 Multiple 
	1 (0.7) 
	-
	1 (0.4)

	   Other 
	   Other 
	1 (0.7) 
	1 (0.8) 
	2 (0.7) 

	Body weight at Screening (kg) 
	Body weight at Screening (kg) 

	n 
	n 
	150 
	133 
	283 

	Mean (SD) 
	Mean (SD) 
	99.9 (18.4) 
	99.7 (16.2) 
	99.8 (17.4) 

	Body height at Screening (cm) 
	Body height at Screening (cm) 

	n 
	n 
	150 
	133 
	283 

	Mean (SD) 
	Mean (SD) 
	178.6 (7.3) 
	177.7 (7.5) 
	178.17 (7.4) 

	Body mass index at Screening (kg/m2) 
	Body mass index at Screening (kg/m2) 

	n 
	n 
	150 
	133 
	283 

	Mean (SD) 
	Mean (SD) 
	31.2 (4.7) 
	31.5 (4.4) 
	31.3 (4.6) 

	Notes: Baseline was defined as the measurement collected pre-dose of Week 1 Day 1. SD = standard deviation Source: CSR QST-13-003, Table 11; CSR QST-15-005, Table 11; ISS Appendix Table 35.2 with input from Biometrics reviewer, and reviewer edits. 
	Notes: Baseline was defined as the measurement collected pre-dose of Week 1 Day 1. SD = standard deviation Source: CSR QST-13-003, Table 11; CSR QST-15-005, Table 11; ISS Appendix Table 35.2 with input from Biometrics reviewer, and reviewer edits. 


	: The majority of subjects in the long-term studies were obese and younger than 65 year of age. 
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	7.2.2 Explorations for Dose Response 
	The doses selected for evaluation in Studies QST-13-003 and QST-15-005 were 50, 75, and 100 mg of testosterone enanthate (TE) administered as subcutaneous (SC) injections using the QuickShot™ autoinjector (QST).  As for a number of other TRT products, dose titration was intended to achieve average TT concentrations within the eugonadal range (e.g., 300 – 1100 ng/ dL). See section 6.1.8, Analysis of Clinical Information Relevant to Dosing Recommendation, for further information concerning selection of dose a
	7.2.3 Special Animal and/or In Vitro Testing 
	Not applicable. 
	7.2.4 Routine Clinical Testing 
	Not applicable. 
	7.2.5 Metabolic, Clearance, and Interaction Workup 
	Not applicable. 
	7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 
	A number of clinical AEs have been associated with TRT.  For additional discussion of these AEs, the reader is referred to the section of this review entitled AEs of Special Interest. 
	7.3 Major Safety Results 
	This section, which describes and analyzes the major safety results, is focused on the results from the two long-term studies, Studies QST-13-003 and QST-15-005. No deaths, SAEs, or other major AEs were reported in the smaller, short-term Studies QST-14-004, QST-13-002, or QST-16-006. 
	7.3.1 Deaths 
	There was one death reported in the clinical development program. A patient in QST13-003 (Patient 
	Figure

	) had an SAE of completed suicide that resulted in death. The 
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	Sponsor considered the event as possibly related to OST TE, stating that depression 
	has been described as an adverse event in the labels of other testosterone products, 
	and suicide is associated with depression. The following is an abbreviated narrative of 
	this case, as provided by the Sponsor: 
	Patient <bnsr_ suicide. method unknown 
	<b><> a 72 year-old male with hypogonadism, experienced a serious adverse event ofsuicide, method unknown. After providing Informed Consent, the patient was enrolled and he received his first dose <bHr The patient had been on study treatment for over 6 months (7 mg weekly selfinjections) before the event was reported after his last dose ofstudy medication on Study Day 169. 
	L 
	5
	5

	On Study Day 176, the patient failed to report to scheduled Week 26 study visit. The investigative site reported they were informed by voicemail that the patient wished to discontinue from the study due to "personal reasons." On Study Day 178, the investigative site contacted the patient and scheduled an early termination study visit. This was the last contact the investigative site had with the patient. The patient failed to report to the scheduled early termination study visit. The investigative site cont
	The patient's medical history included: benign prostatic hypertrophy, erectile dysfunction, type 2 diabetes mellitus, gastroesophageal reflux disorder, cholecystitis, cholecystectomy, and detached retina. The site reported there was no known history ofmental health disorders. 
	Concomitant medications included metformin, aspmn, gammaaminobutyric acid, kelp, L-arginine, vitamin 8, vitamin 86, vitamin 812, multi-8 vitamin, chromium picolinate, St John's wort, 5-hydroxytryptophan, valerian, melatonin, glyburide, sildenafil citrate, tadalafil, and omeprazole. 
	The Sponsor considered the event of suicide, method unknown, as possibly related to underlying depression, stating that depression is a labeled adverse event for other testosterone products and suicide can be an adverse outcome of depression, and therefore the event of suicide is possibly related to study medication. 
	In response to an information request from FDA, the Sponsor submitted serum 
	testosterone concentrations for this patient. The testosterone concentrations are shown 
	in sequence and are as follows: 
	WEEK 1 VISIT (DAY1)        2014-09-09/09:20
	WEEK 1 VISIT (DAY1)        2014-09-09/09:20
	WEEK 1 VISIT (DAY1)        2014-09-09/09:20
	 340 ng/dL trough 

	WEEK 6 VISIT  2014-10-14/08:42
	WEEK 6 VISIT  2014-10-14/08:42
	 430 ng/dL trough 

	WEEK 12 VISIT (DAY1) 2014-11-25/07:24   
	WEEK 12 VISIT (DAY1) 2014-11-25/07:24   
	    420 ng/dL trough 

	WEEK 18 VISIT 2015-01-06/08:32trough 
	WEEK 18 VISIT 2015-01-06/08:32trough 
	560 ng/dL 

	WEEK 12 VISIT(DAY1)PRE-DOSE  2014-11-25/07:24
	WEEK 12 VISIT(DAY1)PRE-DOSE  2014-11-25/07:24
	 447 ng/dL 

	6 HOURS POST-DOSE  2014-11-25/13:24  
	6 HOURS POST-DOSE  2014-11-25/13:24  
	662 ng/dL 

	9 HOURS POST-DOSE  2014-11-25/16:23
	9 HOURS POST-DOSE  2014-11-25/16:23
	 664 ng/dL 

	12 HOURS POST-DOSE 2014-11-25/19:24    
	12 HOURS POST-DOSE 2014-11-25/19:24    
	598 ng/dL 

	WEEK 12 VISIT (DAY2) 24 HR POST-DOSE   2014-11-26/07:30
	WEEK 12 VISIT (DAY2) 24 HR POST-DOSE   2014-11-26/07:30
	 682 ng/dL 

	36 HOURS POST-DOSE      2014-11-26/18:36    
	36 HOURS POST-DOSE      2014-11-26/18:36    
	 765 ng/dL 

	WEEK 12 VISIT (DAY3) 48 HR POST-DOSE  2014-11-27/08:13
	WEEK 12 VISIT (DAY3) 48 HR POST-DOSE  2014-11-27/08:13
	 767 ng/dL 

	WEEK 12 VISIT (DAY4) 72 HR POST-DOSE  2014-11-28/08:07     
	WEEK 12 VISIT (DAY4) 72 HR POST-DOSE  2014-11-28/08:07     
	725 ng/dL 

	WEEK 12 VISIT (DAY8) 168 HR POST-DOSE  2014-12-02/08:33
	WEEK 12 VISIT (DAY8) 168 HR POST-DOSE  2014-12-02/08:33
	 651 ng/dL 


	 Although there was no known history of mental health disorders in this patient, he was taking concomitant over-the-counter herbal medications intended for the treatment of depression, including St John's Wort, 5- hydroxytryptophan, and valerian. In addition, the subject was taking melatonin, an herbal medication that patients commonly take to improve sleep disorders. Therefore, it could be inferred from the subject’s concomitant medications list indicates that he was self-medicating for an unreported mood 
	Reviewer Comments:

	In addition, the subject’s serum testosterone concentrations are not outside the range of normal. 
	Finally, the event occurred on Day 182 and the patient’s last dose was on Day 
	169. His serum testosterone concentration on Day 182, which is 13 days after his last dose, is likely to have returned to his baseline. 
	Taken together, the data for this case is insufficient to draw the conclusion that suicide in this patient was a direct result of study treatment.  It is notable, however, that depression has been reported as an AE in TRT clinical studies as well as in post-marketing spontaneous reports. While suicide has been very rarely reported in patients taking TRT in the postmarketing period, a relationship between suicide and TRT has not been established.  It is also notable that to our knowledge, this is the first r
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	others in the class, largely because the relevant data is very limited and the patients' medical histories confound the ability to draw a conclusion ofdrug causality in the individual cases. A decision as to labeling the AE terms 
	"depression" and "suicide" for this product will be made at such a time as the application is ready for approval. In the meantime, we agree with the prudent advice from the final consult received from the Controlled Substances Staff(CSS) that symptoms ofdepression, suicide and withdrawal should be monitored in all future studies. 
	7 .3.2 Serious Adverse Events 
	Overall, there were 7 patients who experienced a total of 12 SAEs in the clinical drug development program. All reported SAEs were reported in the two long-term studies QST-13-003 and QST-15-005. Three patients reported 3 SAEs in Study QST-13-003 and 4 patients reported a total of 9 SAEs in Study QST-15-005. 
	The following table lists these 12 SAEs, including the actions taken in response to the AEs and the AE outcomes. The table also includes the fatal SAE that was discussed previously in Section 7.3.2. 
	Table 19: SAEs in Studies QST-13-003 and QST-15-005. 
	Table 19: SAEs in Studies QST-13-003 and QST-15-005. 
	Table 19: SAEs in Studies QST-13-003 and QST-15-005. 

	Study Patient Number 
	Study Patient Number 
	Race/ Study SAE-Age day when Preferred SAE erm started 
	Severity 
	Withdrawn ~rom study? 
	Action taken and outcome 

	QST-13-003
	QST-13-003


	(b)(6 
	Severe
	W/62 
	6 
	6 
	6 
	Depression 

	Yes 

	Medication required Recovered/resolved with sequelae 
	Severe
	Figure

	W/71 
	182 
	182 
	182 
	Completed 

	Yes 

	None suicide 
	Fatal event 
	207 
	207 
	Vertigo 

	W/67 
	Moderate 
	Moderate 
	Moderate 
	No 

	Medication required Recovered/resolved 

	QST-1505 
	QST-1505 
	-0
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	Figure
	<b><61W/68 
	<b><61W/68 
	<b><61W/68 
	59 
	Visual 
	Severe 
	No 
	Medication required 

	TR
	imoairment 
	Recovered/resolved 

	B/63 
	B/63 
	99 
	Coronary 
	Severe 
	No 
	Medication required 

	TR
	artery 
	Recovered/resolved 

	TR
	disease 
	with sequelae 

	TR
	133 
	Arthritis 
	Severe 
	No 
	Medication required 

	TR
	bacterial 
	Recovered/resolved 
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	147 
	147 
	147 
	147 
	Severe

	Prinzmetal 

	Yes 

	Medication required angina 
	Recovered/resolved with seauelae 159 
	Severe 
	Recovered/resolved myocardial 
	Acute 
	Acute 
	Already 

	Withdrawn 
	with sequelae infarction 159 
	Severe 
	Severe 
	Severe 
	Severe 
	Recovered/resolved 

	Ventricular 

	Already 

	t~r.hvr:::irrli!:! 
	W ithrlr::iwn 160 
	Respiratory 
	Respiratory 
	Severe 

	Recovered/resolved failure 
	Already 
	Withdrawn 
	(b)(SW15a 
	37 
	37 
	37 
	37 
	37 
	Appendicitis 

	Moderate 

	No 

	Medication required 

	I 
	Recovered/resolved 
	96 
	96 
	96 
	96 
	96 
	Deep vein 

	Mild 

	Yes 

	Medication required 

	IW/52 
	thrombosis 
	thrombosis 
	Recovered/resolved 

	Race: W =White; B = Black or African American. 
	SAE = serious adverse event 
	Source: /SS Table 35.5. 7 with reviewer edits. 
	Of the 7 patients who reported SAEs in the two Phase 3 studies, four patients discontinued the study due to the SAE. 
	In QST-13-003, Patient ~had an SAE of completed suicide which has been described and analyzed previously in Section 7.3.1 (Deaths). 
	Patient <b><sr. also in Study OST 13-003, had an SAE of depression (severe) and he 
	discontinued tne study after receiving a single dose of study drug. A narrative of this 
	case, abbreviated from the Sponsor's report, is provided below. The patient reported a 
	baseline history of depressive disorder with worsening of this condition six days after 
	the first dose of OST TE 75 mg. The event included suicidal ideation requiring 
	hospitalization. A decision was made to discontinue the study medication. The 
	abbreviated case narrative is provided here: 
	Patient <b><sr -worsening depressive disorder 
	Patient <b><Br a 63 year-old male with hypogonadism and depressive 
	disorder experienced a serious adverse event (SAE) ofworsening depressive 
	disorder. Afterproviding Informed Consent, the patient received the first dose, 
	< ><This was the patient's most recent dose prior to 
	QST 75 mg 
	6 
	61 

	the onset of the AE. 
	On Study Day 06, after an argument with his spouse, the patient intentionally 
	ingested 20 to 25 tablets of tramadol 50 mg which had not been prescribed to 
	him. Emergency medical services were summoned and the patient was 
	transported to the emergency department. A review ofsystems revealed suicidal 
	thoughts and ideations. Physical examination revealed the patient to be alert and 
	69 
	Reference ID: 4168158 
	oriented x3 with calm affect, coherent speech, appropriate mood, rational thought process, and normal perceptions. The patient was subsequently admitted to the hospital on Study Day 07 for evaluation and treatment of worsening depressive disorder. Treatment included venlafaxine and observation. On Study Day 12, the patient was discharged from the hospital and the event of worsening depressive disorder resolved with ongoing outpatient psychiatric care. The study medication was discontinued due to the event a
	The patient's medical history also included gallstones, erectile dysfunction, cholecystectomy, hypercholesterolemia, acid reflux, backache, urinary retention, and seasonal allergies. 
	Concomitant medications included aspirin, pantoprazole, simvastatin, and fenofibrate. 
	At the Division’s request, the Sponsor provided serum TT concentrations during the study for this patient. The Sponsor reported that the subject met the study eligibility criteria with at least two AM total testosterone concentrations less than 300 ng/ dL.  His 
	Repeat TT concentrations were not checked until Day 31 when the subject was withdrawn from the study.  At that time, the subject’s TT concentration was 190 ng/dL, consistent with his baseline TT concentrations. 
	In the IR, the Sponsor reported that the patient had a past medical history of major depressive disorder, diagnosed in 1998.  The status of this condition was described as 
	: The subject’s last serum testosterone concentration was obtained 31 days after his single QST TE dose and at that time, it was back to his baseline, pre-treatment testosterone values. A testosterone concentration was not available from the time of the patient’s hospitalization. From the patient’s history, he had an untreated major depressive disorder when he enrolled in the study. He had been treated for 8 years with an antidepressant medication, which had been discontinued < 6 months prior to the study S
	Reviewer Comment

	baseline serum testosterone concentrations were 120 ng/dL, 190 ng/dL, and 140 ng/dL  respectively. His SAE was reported on Day 6 after his first injection on Day 1 and he received no further study medication. 
	“ongoing” during the study enrollment period. The subject had been treated for his depressive disorder with Paxil   The reason for discontinuation of Paxil was not provided. 
	Both reported AEs of suicide, including this case of suicidal ideation and the other of completed suicide (discussed in Section 7.3.1 above), are confounded by prior medical histories and concomitant medications.  In neither case is there a clear relationship between the event and serum testosterone concentration. In summary, there is not enough information from this data to conclude that this product carries an increased risk for suicidality. At such time as NDA approval is anticipated, a discussion will n
	In regard to other notable SAEs, in Study QST-15-005, on patient (Patient reported 6 different SAEs (coronary artery disease, arthritis bacterial, Prinzmetal’s angina, acute myocardial infarction, ventricular tachycardia, and respiratory failure) and he discontinued study drug due to the SAE of Prinzmetal’s angina.  In addition, Patient 
	Figure

	had an SAE of deep vein thrombosis (DVT) that resolved, but treatment was discontinued as the investigator assessed the SAE as related to the study drug. 
	: Both acute MI and DVT have been reported in patients on TRT, but the relationship between these serious cardiovascular events and TRT remains unclear.  The data for these two events in this NDA is again too limited to establish causality between these serious CV events and the study medication.  Nonetheless, it is considered reasonable and appropriate that these subjects were removed from the study. 
	Reviewer Comment

	7.3.3 Dropouts and/or Discontinuations due to Adverse Events or Safety-Related Stopping Criteria 
	There were 38 subjects who were discontinued from one of the clinical studies due to .an adverse event (AE), including 30 subjects in Study QST-13-003 and 8 subjects in .Study QST-15-005. Two of the withdrawals due to AEs were due to SAEs. .
	Withdrawals Due to AEs or SAEs: .

	The study plans for Studies QST-13-003 and QST-15-005 included discontinuation of .subjects for certain pre-defined criteria which had been implemented for risk mitigation .during the studies.. 
	Withdrawals Due to Protocol-Defined Stopping Criteria: .

	For the pivotal Study QST-13-003, if any of the following criteria were met, study .treatment was to be stopped and the patient was to be withdrawn from the study:. 
	•. 
	•. 
	•. 
	Increase in PSA ≥1.4 ng/mL above the baseline value at study entry; 

	•. 
	•. 
	Elevated hematocrit >55% during the Treatment Titration or Extended Treatment phases of the study; 

	•. 
	•. 
	Occurrence of any of the following cardiovascular events: myocardial infarction, new onset angina, unstable angina, cardiac revascularization (bypass, stenting, or endarterectomy), transient ischemic attack, or cerebrovascular accident; 

	•. 
	•. 
	Anaphylaxis; 

	•. 
	•. 
	•. 
	Patients receiving QST TE 50 mg who had a Ctrough ≥650 ng/dL. 

	For Study QST-15-005, if any of the following criteria were met, study treatment was to be stopped and the patient was to be withdrawn from the study: 

	•. 
	•. 
	•. 
	Increase in PSA ≥1.4 ng/mL above the Baseline value from study entry. 

	In addition, an increase in PSA >4.0 ng/mL was required to be reported as an adverse event in the adverse event eCRF, and the event was to be followed according to the study withdrawal procedures. Note: If, in the Investigator’s judgment, the increase in PSA may have been due to prostatitis, the patient may have been (at the Investigator’s discretion) permitted to continue dosing and be administered a course of antibiotics, and then re-tested for PSA concentration after finishing the antibiotics. If the PSA

	•. 
	•. 
	•. 
	Elevated hematocrit >55% during the treatment titration period or Extended Treatment period of the study; 

	Note: Patients who were withdrawn due to elevated hematocrit were requested to return approximately 4 weeks after the ET Visit (or earlier as per the judgment of the Investigator) for a re-test of their hematocrit. 

	•. 
	•. 
	Occurrence of any of the following cardiovascular events: myocardial infarction, new onset angina, unstable angina, cardiac revascularization (bypass, stenting, or endarterectomy), transient ischemic attack, or cerebrovascular accident; 

	•. 
	•. 
	Anaphylaxis; 

	•. 
	•. 
	Patients who developed or had worsening depression; 

	•. 
	•. 
	Patients who developed suicidal ideation during the study. 


	) 
	A total of 31 patients in the two Phase 3 studies met one of these stopping criteria and were withdrawn from the study, including 27 patients in Study QST 13-003 and 4 patients in Study QST 15-005.  These discussions are discussed in detail in the section of this review entitled “Submission Specific Primary Safety Concerns” (Section 7.3.5). The reader is referred to that section.  
	The following Table provides information for each of the patients who discontinued due to an AE or a protocol-defined stopping criteria, including the reason for the discontinuation, and the testosterone Ctrough concentration at the patient’s most recent visit prior to the AE. 
	Table 20: Testosterone Trough (Ctrough) Concentrations in Patients Who Withdrew from a Phase 3 Study Due to an AE or Protocol-Defined Stopping Criteria 
	Table 20: Testosterone Trough (Ctrough) Concentrations in Patients Who Withdrew from a Phase 3 Study Due to an AE or Protocol-Defined Stopping Criteria 
	Table 20: Testosterone Trough (Ctrough) Concentrations in Patients Who Withdrew from a Phase 3 Study Due to an AE or Protocol-Defined Stopping Criteria 

	TR
	Total Testosterone (ng/dL) Trough (Ctrough) Concentration 

	Patient Number 
	Patient Number 
	Preferred Term 
	Study Day when AE Started 
	W1 D1 
	W6 D36 
	W12 D78 
	W18 D120 
	W26 D176 
	W38 D266 
	EW 

	TR
	Study QST-13-003 

	TR
	TH
	Figure

	Prostatitis PSA increased PSA increased HCT increased PSA increased HCT increased PSA increased HCT increased PSA increased 
	85 
	220 
	850 
	604 720 
	-
	-
	-
	470 

	269 
	269 
	300 
	320 
	690 730 
	-
	570 
	-
	110 

	184 
	184 
	300 
	670 
	453 470 
	420 
	-
	-
	210 

	260 
	260 
	160 
	220 
	343 320 
	450 
	510 
	290 
	400 

	85 
	85 
	70 
	420 
	431 420 
	-
	-
	-
	80 

	260 
	260 
	220 
	340 
	279 300 
	460 
	440 
	390 
	330 

	260 
	260 

	176 
	176 
	190 
	570 
	472 520 
	600 
	450 
	-
	520 

	176 
	176 
	150 
	380 
	395 450 
	360 
	330 
	-
	70 


	Table
	TR
	TH
	Figure

	HCT increased 
	260 
	225 
	370 
	257 240 
	480 
	1300 
	>1500 
	400 

	PSA increased 
	PSA increased 
	87 
	40 
	620 
	527 600 
	-
	-
	-
	450 

	Right bundle branch block 
	Right bundle branch block 
	85 
	540 
	690 
	434 460 
	-
	-
	-
	510 

	PSA increased 
	PSA increased 
	260 
	200 
	430 
	295 340 
	860 
	490 
	700 
	190 

	Depression 
	Depression 
	6 
	140 
	-
	-
	-
	-
	-
	190 

	Blood testosterone increased 
	Blood testosterone increased 
	84 
	130 
	950 
	894 860 
	560 
	560 
	650 
	130 

	HCT increased 
	HCT increased 
	176 
	200 
	600 
	586 600 
	590 
	620 
	-
	360 

	PSA increased 
	PSA increased 
	178 

	Blood testosterone increased 
	Blood testosterone increased 
	127 
	220 
	930 
	564 580 
	680 
	690 
	680 
	150 

	HCT increased 
	HCT increased 
	261 

	Polycythemia 
	Polycythemia 
	120 
	335 
	600 
	479 450 
	510 
	-
	-
	630 

	Fatigue 
	Fatigue 
	21 
	120 
	-
	-
	-
	-
	-
	720 

	Hyperhidrosis 
	Hyperhidrosis 
	28 

	Dyspnea 
	Dyspnea 
	32 

	Heart rate increased 
	Heart rate increased 
	32 

	Vision blurred 
	Vision blurred 
	32 

	Hypersexuality 
	Hypersexuality 
	87 
	130 
	520 
	500 550 
	-
	-
	-
	510 

	Blood testosterone increased 
	Blood testosterone increased 
	267 
	210 
	640 
	826 900 
	510 
	470 
	680 
	80 

	HCT increased 
	HCT increased 
	176 
	220 
	370 
	186 190 
	560 
	480 
	-
	540 

	Prostate neoplasm 
	Prostate neoplasm 
	259 
	240 
	980 
	729 760 
	590 
	720 
	-
	610 

	PSA increased 
	PSA increased 
	262 
	210 
	440 
	377 420 
	330 
	470 
	480 
	140 
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	(b)(6 PSA increased 177 90 340 PSA increased 85 240 650 PSA increased 176 280 590 Polycythemia 11=\I=; ?nn i:;~n Hypertension ?Rn 1nn R1n PSA increased 85 110 500 Drug concentration changed 85 20 660 ·-Studv QST-15-005 (b)(6 HCT increased 85 82 409 Prinzmetal's 296 444 angina 147 284 471 HCT increased 223 587 85 205 619 Depression 120 399 703 Insomnia 548 7 ~_!=\ .i:\AA DVT 217 470 96 209 460 Depression 210 548 92 179 540 Polycythemia 175 307 85 141 285 364 390 490 --70 444 530 -----560 691 770 260 360 -
	7.3.4 Significant Adverse Events 
	The AEs of interest in this NDA, as in all NDAs for TRT, are those known potential risks of TRT, including, but not limited to: cardiovascular events (e.g., serious CV events, DVT, etc.), psychiatric events (e.g., mood changes, depression, etc.), prostate-related events (e.g., worsening of BPH, prostatic enlargement, increased PSA, etc.), polycythemia, and acne.  QST TE is injected in the subcutaneous tissues via autoinjector, therefore, local site reactions and patient usability issues are also of interest
	: In the QST clinical development program, 4 TEAEs of depression were reported, including two SAEs (one each of completed suicide and worsened depressive disorder [with suicidal ideation]). One of the patients in whom an SAE was reported had a known history of depressive disorder and his antidepressant medication had been recently stopped,  The only likely had a history of depression prior to entering the study. The two SAEs with narratives have already been described and analyzed in Section 7.3.1 of this r
	Depression and Suicide

	In an effort to more fully appreciate the potential risk of depression/suicide with TRT, we referenced the published literature on the association of depression with testosterone concentrations.  The literature reports that depression and depressive symptoms are increased in frequency in males with subnormal testosterone concentrations. For example, the Trius registry demonstrated depressive symptoms in 92.5% of patients about to embark on Testim treatment, with 17.3% of those patients having moderately sev
	The Sponsor suggests that testosterone might have a role in addressing the symptoms of depression, particularly if testosterone deficiency is causal in this regard and cites the publication by Khera et al 2012 who reported that the Trius registry found the incidence of moderately severe and severe depression drops from 17.3% to 2.1% once Testim is instituted (Khera 2012). The Sponsor proceeds to further state that in a randomized, NCT00696748), depression was assessed at the baseline and at 18 and 30 weeks 
	placebo-controlled, double-blind, phase III trial (ClinicalTrials.gov identifier: 

	−4.1; P = 0.003). Beneficial effects were greatest in men with the lowest baseline total testosterone concentration (<222 ng/dL). The Sponsor further reports that Shores et al. (2009) examined the effect of testosterone treatment in older, hypogonadal men (50+ years old) with “subthreshold” depression in a double-blind randomized controlled trial. Participants received either 7.5 g of testosterone gel or placebo gel daily for 12 weeks, followed by a 12-week open-label extension phase during which all subjec
	7.5 g of testosterone gel. At the end of the double-blind phase, testosterone-treated men had a greater reduction in depression symptoms (P < 0.05) and a higher remission rate of “subthreshold” depression (52.9% versus 18.8%, P < 0.05) than did placebo-treated men. At the end of the open-label phase, the testosterone group had sustained improvement, while patients who had received placebo in the previous 12 weeks improved, a d there were no differences between groups on the number of depressive symptoms rep
	: While it is plausible that hypogonadal men are at increased risk for depression, it would be premature to conclude that this TRT product actually ameliorates depression in men with low baseline testosterone as the sponsor suggests. 
	Reviewer Comment

	The exact relationship between depression and suicide and TRT in hypogonadal remains unclear.  The current evidence is insufficient to draw definitive conclusions. 
	Still, the reporting of a patient with completed suicide and a patient with “worsened depressive disorder” with suicidal ideation in a relatively small study (99 patients in QST 13-003) is notable.  This, in addition to two other subjects who were withdrawn from Study QST 15-005 for AEs of depression did raise a concern and was reviewed in detail by the Clinical review team.  After consultation with the Office of Surveillance and Epidemiology (OSE) and the Controlled Substances Staff (CSS), as well as consi
	During review, the Division of Pharmacovigilance (DPV) in OSE was consulted to search for postmarketing spontaneous reports of suicide in men taking testosterone from marketed testosterone products and DPV’s preliminary review identified rare and poorly documented reports of suicide in testosterone users. DPV concluded that the available postmarketing AE information was inadequate to conclude a causal association between suicide and TRT.  The reader is referred to the final DPV consult review for details. 
	Taken together, the 4 relevant AEs reported in this NDA (completed suicide, worsened depressive disorder with suicidal ideation, and depression resulting in 
	Taken together, the 4 relevant AEs reported in this NDA (completed suicide, worsened depressive disorder with suicidal ideation, and depression resulting in 
	premature subject withdrawal) are notable and do raise concerns, but they alone do not establish a causal association between suicide or worsened depression and TRT in hypogonadal men, including an association for QST TE.  Meanwhile, to be prudent, we advise that all future clinical studies of QST TE should include monitoring for symptoms of depression, suicide and withdrawal, and at an appropriate time, further discussions should ensue in regard to appropriate labeling of the reported AEs and potential ris

	7.3.5 Submission Specific Primary Safety Concerns 
	In addition to the psychiatric AE of depression and suicide, another targeted primary safety concern for this NDA was cardiovascular AEs, including the occurrence of  serious CV AEs and/or clinically relevant effects on BP and HR.  A third targeted safety concern was increases in hematocrit.  A fourth targeted safety concern was prostate-related effects, including increases in serum PSA.  This section of the review summarizes these additional primary safety concerns:  
	: Nine subjects reported at least one TEAE in the Cardiac disorder SOC. For six of these subjects, the events were reported as mild in severity. Two subjects had CV events that were reported as moderate in severity, and one subject (Patient
	Cardiovascular AEs
	Figure

	 in Study QST 15-005) had 4 cardiovascular AEs that were reported as severe. The following Table summarizes these CV AEs, categorized into short-term (Studies 002, 004, and 006) and long-term study pools (Studies 003 and 005). 
	Table 21: Cardiovascular AEs Reported in the QST TE Clinical Studies, Categorized by Short-Term Studies (002, 004, and 006) and Long-Term Studies (003 and 005) 
	Table 21: Cardiovascular AEs Reported in the QST TE Clinical Studies, Categorized by Short-Term Studies (002, 004, and 006) and Long-Term Studies (003 and 005) 
	Table 21: Cardiovascular AEs Reported in the QST TE Clinical Studies, Categorized by Short-Term Studies (002, 004, and 006) and Long-Term Studies (003 and 005) 

	System Organ Class Preferred Term 
	System Organ Class Preferred Term 
	ISS 02/04/06 N = 106 n (%) 
	ISS 03/05 N = 283 n (%) 

	Cardiac Disorders 
	Cardiac Disorders 
	1 (0.9) 
	8 (2.8)

	   Atrial fibrillation 
	   Atrial fibrillation 
	1 (0.9) 
	2 (0.7)

	   Coronary artery disease 
	   Coronary artery disease 
	0 (0) 
	2 (0.7)

	   Acute myocardial infarction 
	   Acute myocardial infarction 
	0 (0) 
	1 (0.4)

	   Angina pectoris 
	   Angina pectoris 
	0 (0) 
	0 (0)

	   Arteriosclerosis coronary artery 
	   Arteriosclerosis coronary artery 
	0 (0) 
	1 (0.4)

	   Atrial tachycardia 
	   Atrial tachycardia 
	0 (0) 
	1 (0.4)

	   Bundle branch block left 
	   Bundle branch block left 
	0 (0) 
	1 (0.4)

	   Bundle branch block right 
	   Bundle branch block right 
	0 (0) 
	1 (0.4)

	   Conduction disorder 
	   Conduction disorder 
	0 (0) 
	1 (0.4) 
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	Myocardial ischemia 
	Myocardial ischemia 
	Myocardial ischemia 
	0 (0) 
	1 (0.4) 

	Prinzmetal anaina 
	Prinzmetal anaina 
	0 (Q) 
	1 (Q.4) 

	Tachvcardia 
	Tachvcardia 
	0 (Q) 
	1 (Q.4) 

	Ventricular tachvcardia 
	Ventricular tachvcardia 
	0 (Q) 
	1 (Q.4) 

	~lthough a subject may have had two or more TEAEs, the subject is counted only once within a system organ class category. The same subject may contribute to two or more preferred term categories. PT = Preferred term; SOC = System Organ Class; TEAE = treatment-emergent adverse event. Source: /SS Table 246.4.2; Table 35.5.2.1 with reviewer edits. 
	~lthough a subject may have had two or more TEAEs, the subject is counted only once within a system organ class category. The same subject may contribute to two or more preferred term categories. PT = Preferred term; SOC = System Organ Class; TEAE = treatment-emergent adverse event. Source: /SS Table 246.4.2; Table 35.5.2.1 with reviewer edits. 


	Effects on Blood Pressure 
	Vital signs, including systolic and diastolic blood pressures (SBP/DBP) by sphygmomanometric cuff, pulse rate, respiratory rate, and body temperature, were collected in both Phase 3 studies, and the collected data were analyzed at baseline and at all scheduled post-dose visits with presentation of the data as mean changes from baseline. 
	Based on an apparent increase in cuff BP observed in Study QST-13-003, ambulatory blood pressure monitoring (ABPM) was requested by the Division and conducted by the Sponsor at Baseline, Week 6 and Week 12 in Study QST-15-005. The ABPM data was collected and analyzed by Sponsor which also appears to demonstrate an increase from baseline. 
	This section provides an overview of the SBP and DBP data, including the ABPM data, because it is considered a primary safety concern . 
	In the pooled Phase 3 studies 003 and 005, both SBP and DBP increased from baseline, with average SBP increases ranging from 2.6 to 4.4 mmHg and average DBP increases ranging from 0.5 to 1.6 mmHg. The following table summarizes the BP increases. 
	Table 22: Blood Pressure Summary by Visit in the Pooled Phase 3 Studies 
	Table 22: Blood Pressure Summary by Visit in the Pooled Phase 3 Studies 
	Table 22: Blood Pressure Summary by Visit in the Pooled Phase 3 Studies 

	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Baseline 
	Week6 (Day 1) 
	Change from Baseline to Week6 (Day 1) 
	Week 12 (Day 1) 
	Change from Baseline to Week 12 (Day 1) 
	Week 26 (Day 1 
	Change from Baseline to Week 26 (Day 1) 
	Week 52 (Day 1 
	Change from Baseline to Week 52 (Day 1) 

	Svstolic Blood Pressure 
	Svstolic Blood Pressure 
	'mmHa\ 

	n 
	n 
	283 
	276 
	276 
	263 
	263 
	240 
	240 
	98 
	98 

	Mean (SD) 
	Mean (SD) 
	126.2 (11 .2) 
	128.8 (12.4) 
	2.6 (11.4) 
	129.4 (12.2) 
	3.2 (11.5) 
	130.5 (11 .6) 
	4.4 (11.3) 
	130.6 (10.6) 
	3.3 (11.5) 

	Diastolic Blood Pressure l mmHa\ 
	Diastolic Blood Pressure l mmHa\ 
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	n 
	n 
	n 
	283 
	276 
	276 
	263 
	263 
	240 
	240 
	98 
	98 

	Mean (SD) 
	Mean (SD) 
	79.1 (8.2) 
	80.3 (8.6) 
	1.2 (6.8) 
	80.9 (9.0) 
	1.6 (8.1) 
	80.7 (9.4) 
	1.3 (8.3) 
	81 .2 (9.2) 
	0.5 (9.1) 

	SD =standard deviation. Source: /SS Table 35.8.1 with reviewer edits. 
	SD =standard deviation. Source: /SS Table 35.8.1 with reviewer edits. 


	In regard to analyses in subgroups, there were some slight differences between different age groups and for Black or African American subgroups at selected time points but the overall trend was similar in the groups when compared to the overall Safety population. 
	It is notable that baseline blood pressure was not tightly controlled by the patient eligibility criteria used in Study QST 13-003 but was more tightly controlled in Study QST 15-005. Patients with baseline hypertension were excluded from participating in Study QST-15-005. The following two figures depict the mean changes from baseline in SBP and DBP, respectively, for Study QST 13-003. 
	Figure 1: Mean Change from Baseline in SBP (via Cuff) in Study QST-13-003 
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	Study Week 
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was used. SBP=systolic blood pressure; SD = standard deviation 
	Source: QST 13-003 CSR, section 12.6.1 
	Figure 2: Mean Changes from Baseline in DBP (via Cuff) in Study QST 13-003 
	Figure
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was used. DBP=diastolic blood pressure; SD = standard deviation 
	Source: QST 13-003 CSR, section 12.6.1 
	In QST-15-005, ambulatory BP monitoring was performed for all patients in the study and patients with high blood pressures (SBP ≥ 140 mmHg and/ or DBP ≥ 90 mmHg) were excluded from the study. The following two figures depict the mean SBP and DBP changes from baseline, respectively, in Study 15-005, as measured by ABPM. 
	Figure 3: Mean Change from Baseline in SBP (via ABPM) in Study QST-15-005 
	Figure
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was used. SBP=systolic blood pressure; SD = standard deviation 
	Source: QST 15-005 CSR, section 12.7.1 
	Figure 4: Mean Change from Baseline in DBP (via ABPM) in Study QST-15-005 
	Figure
	Note: Baseline was defined as the Week 1 pre-dose value. If missing, the last measurement prior to first dose was used. DBP=diastolic blood pressure; SD = standard deviation 
	Source: QST 15-005 CSR, section 12.7.1 
	At the time of the OSI review of Dr. Gittelman’s clinical site in Study QST 15-005, it became apparent to the inspector that a number of subjects who entered the study had unreadable ABPM measurements.  For this reason, the review team determined that a reanalysis of ABPM data should be performed, limiting the population to only those subjects with at least 18 hours of reliable ABPM data.  Thus, the Sponsor was contacted with an information request on May 11, 2017 to re-analyze the ABPM data in that manner 
	Figure 5: Cumulative Distribution Curve for SBP changes at Week 12 (Study QST15-005). 
	-

	Figure
	Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF1b 
	Figure 6: Cumulative Distribution Curves for DBP changes at Week 12 (Study QST 15-005). 
	Source: Sponsor Submission dated 06/21/17 in response to Clinical IR 05/11/17, section CDF2b 
	The Division of Cardiovascular and Renal Products (DCRP) was consulted to assess the effect of QST TE on blood pressure. During the NDA review, the DCRP consult review team led the review of the BP data and also contributed heavily to the BP-related Information Requests that were conveyed to Sponsor.  After analyzing all the relevant BP data, including the cumulative distribution function curves from the reanalysis in patients with at least 18 hours of adequate ABPM in a 24 hour window, the DCRP consult rev
	“One can expect a 4 mmHg rise in SBP and a 2 mmHg rise in DBP when prescribed QuickShot Testosterone (QST). This elevation in blood pressure may not be detectable with respect to the usual variation in daily blood pressure and may be clinically irrelevant for those with low baseline blood pressures”. 
	TM

	“Increases in blood pressure throughout the course of the study could reasonably be attributable to testosterone because there was no control arm in the Phase 3 studies”. 
	“Approximately 35% of the ITT cohort has no change in or reduced SBP measurements at week-12.  Approximately 60% of the ITT cohort had between 0 
	“Approximately 35% of the ITT cohort has no change in or reduced SBP measurements at week-12.  Approximately 60% of the ITT cohort had between 0 
	and 20 mmHg increase in SBP at week-12.  The sensitivity analysis showed similar results for the per protocol cohort.” 

	“Approximately 40% of the ITT cohort has no change in or reduced DBP measurements at week-12.  Approximately 60% of the ITT cohort had between 0 and 20 mmHg increase in DBP at week-12.  The sensitivity analysis showed that 37% of the per-protocol subjects had no change in or reduced DBP, and 60% of had increases of 0-10 in DBP.” 
	“The largest increases in blood pressure from baseline generally occurred at week #6, with smaller increments at week #12. 
	“There is no distinguishable outlier group that drove the overall small increment in blood pressure following initiation of QST”. 
	As the mean baseline blood pressure increases, there could be a modest increase in cardiovascular risk.  
	“Consider restricting the use of this product in patients diagnosed with an elevated blood pressure” 
	In addition, it is important to note that in Study QST 15-005, acceptable baseline blood pressure was conservatively defined, such that patients with even modestly elevated baseline BP were excluded; specifically, patients with systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg were excluded from the study. 
	It is also notable that the Division sought to determine whether the BP increases observed in Study QST 15-005 were associated with increased use of antihypertensive medications during the study, despite the careful exclusion of hypertensive patients at baseline.  The Division conveyed such a request for information to the Sponsor in the February 24, 2017 Filing Communication-Filing Review Issues Identified letter. The Sponsor responded with information which included that medication changes for the two Pha
	: Based on their detailed analyses of all the BP data, our DCRP consultants confirmed clear and definite mean increases from baseline to Week 12 in mean SBP (approximately 4 mm Hg) and mean DBP (approximately 2 mm Hg). DCRP cautioned that “…as the mean baseline blood pressure increases, there could be a modest increase in cardiovascular risk”.  DCRP also commented that BP increases occurred in 60% of patients in QST 15-005, and in these patients, the SBP increases ranged from 0 to 20 mmHg.  It is also notab
	: Based on their detailed analyses of all the BP data, our DCRP consultants confirmed clear and definite mean increases from baseline to Week 12 in mean SBP (approximately 4 mm Hg) and mean DBP (approximately 2 mm Hg). DCRP cautioned that “…as the mean baseline blood pressure increases, there could be a modest increase in cardiovascular risk”.  DCRP also commented that BP increases occurred in 60% of patients in QST 15-005, and in these patients, the SBP increases ranged from 0 to 20 mmHg.  It is also notab
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	that the Sponsor identified that more subjects started medications for elevated blood pressure (9.5% versus 5.7%) than stopped medications for blood pressure during the two phase 3 studies.  The DCRP consultants further noted that “no distinguishable outlier group drove the overall small increment in blood pressure following initiation of QST”. DCRP also noted that the Phase 3 studies lacked a placebo or active control group, thus, DCRP advised that DBRUP should attribute the observed increases in BP to QST

	And finally, of major importance, study QST 15-005 was conducted only in normotensive patients, with strict baseline exclusion criteria of systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg. 
	Taken together, the information in this NDA concerning the effect of QST TE on blood pressure is of major Clinical concern and importance.  The available evidence demonstrates a clinically significant increase in BP attributable to this product.  Of significant relevance to this issue is that the protocol for Study QST 15-005 specifically called for a baseline normotensive study population , serving to limit the “worst case” as it pertains to the maximum possible effect of QST TE on blood pressure increases
	Therefore, the evidence in the NDA demonstrates a clinically meaningful increase in blood pressure as described above, and the main study that identified this safety concern (QST 15-005) had no concurrent control group, was unblinded, and was limited to normotensive patients, who would show the least effect of a pressor agent. 
	In the opinion of the Clinical review team, the observed increase in BP, coupled with the inadequately conducted study, constitutes a major Clinical deficiency for this NDA, and for this reason predominantly, the Clinical review team recommends a Complete Response action be taken for this NDA, and the Sponsor be asked to provide results from a new ABPM study, to be conducted prior to NDA approval, as a randomized, double-blind, placebo-controlled safety study that specifically includes patients with baselin
	In the opinion of the Clinical review team, the observed increase in BP, coupled with the inadequately conducted study, constitutes a major Clinical deficiency for this NDA, and for this reason predominantly, the Clinical review team recommends a Complete Response action be taken for this NDA, and the Sponsor be asked to provide results from a new ABPM study, to be conducted prior to NDA approval, as a randomized, double-blind, placebo-controlled safety study that specifically includes patients with baselin
	symptoms of depression, suicide and withdrawal.  These psychiatric assessments should employ validated methodologies.  

	: 
	Increases in Hematocrit

	Increase in hematocrit is a known effect of testosterone replacement therapy (TRT). Thus, elevated hematocrits (HCT) are not unexpected in clinical studies of TRT. In general, TRT protocols include pre-defined discontinuation criteria and pre-defined medical procedures to enact for elevated hematocrit values. In this NDA, elevated hematocrits were also expected, and were defined as a normal hematocrit level moving into the above-normal range. 
	Based on that protocol-defined criterion, the incidence of elevated HCT reported as an AE in the 1-year Study QST 13-003 was 14% (20 subjects).  The incidence of elevated hematocrit reported as an AE was 11% (32 subjects) in the pooled long-term studies 003 and 005, which included 1 year and 6 months of treatment, respectively. 
	It is important to note that these long-term studies had mandatory stopping criteria for hematocrit ≥55%.  A total of 4 of 283 subjects (1.4%) across both studies had this degree of hematocrit elevation at 3 months after initiating therapy (on Day 90), while a total of 9 of 283 subjects (4.5%) had this degree of elevation at 6 months after initiating therapy (on Day 180).  All patients who reached this level of hematocrit elevation, at any time after initiating therapy in the two long-term studies, are summ
	Table 23: Summary of Patients in Studies QST 13-003 and QST 15-005 With. Hematocrit ≥55%, a Protocol-Defined Stopping Criterion .
	Table 23: Summary of Patients in Studies QST 13-003 and QST 15-005 With. Hematocrit ≥55%, a Protocol-Defined Stopping Criterion .
	Table 23: Summary of Patients in Studies QST 13-003 and QST 15-005 With. Hematocrit ≥55%, a Protocol-Defined Stopping Criterion .

	QST-13003 QST-15005 
	QST-13003 QST-15005 
	-
	-

	Pt ID 
	Age 
	Baseline Weight 
	Baseline BMI 
	BL Hct 
	Baseline Ctrough 
	Wk 12 Ctrough 
	Week 12 QST dose 
	Threshold visit 

	56 
	56 
	96.40 
	36.50 
	46 
	303 
	731 
	100 mg 
	38 wks 

	49 
	49 
	112.8 
	36 
	45 
	165 
	322 
	100 mg 
	38 wks 

	54 
	54 
	111.5 
	31.5 
	47 
	223 
	304 
	100 mg 
	26 wks 

	50 
	50 
	136.2 
	39.8 
	49 
	198 
	521 
	75 mg 
	12 wks 

	34 
	34 
	103.4 
	32.6 
	46 
	217 
	246 
	75(12)/100(13) 
	38 wks 

	63 
	63 
	110.2 
	36.8 
	47 
	208 
	606 
	75 mg 
	26 wks 

	61 
	61 
	73.9 
	24.7 
	48 
	289 
	455 
	75 mg 
	13 wks 

	57 
	57 
	102.6 
	33.9 
	45 
	213 
	900 
	75(12)/50(13) 
	26 wks 

	66 
	66 
	111 
	38 
	49 
	225 
	192 
	75(12)/100(13) 
	26 wks 

	61 
	61 
	77.6 
	26.9 
	46 
	82 
	399 
	75 mg 
	18 wks 

	57 
	57 
	110 
	39.2 
	51 
	205 
	706 
	75(12)/50(13) 
	13 wks 

	53 
	53 
	97 
	32 
	45 
	141 
	349 
	100 mg 
	13 wks 


	BL = Baseline, Hct = hematocrit; Pt = patient 
	Source: QST-13-003 Listing 16.2.1.2; Listing 16.2.4.1; Listing 16.2.6.1; Listing 16.2.8.2; Listing 
	16.2.9.3 with reviewer edits. 
	: Elevated hematocrits have been reported for all types of TRT.  The overall incidence of elevated hematocrit reported as an AE (pre-defined in the long-term studies as a shift from normal range hematocrit to above normal range hematocrit) was 11% in the long-term studies combined, and was 14% in the 1-year study, QST-13-003.  A total of 4.5 % of patients in the long-term studies reached the protocol-defined stopping criterion of >55% HCT by 6 months. The risk of elevated HCT, including polycythemia, with c
	Reviewer Comment

	HCT increase is not unexpected for TRT products and these data are largely  comparable to other approved TRT products, with the understanding that cross-NDA comparisons are of an exploratory nature. Of note, in most other TRT studies, patients were discontinued when their hematocrit was ≥ 55% not > 55% as pre-defined in the QST TE long-term studies. Thus, the QST TE data are not directly comparable to the data for most other TRT products, with some degree of underestimation for QST TE. 
	Nevertheless, an exploratory cross-NDA comparison was conducted on HCT, using only publicly available information from the approved labeling of other approved TRT products.  The following table was provided by the Sponsor and summarizes the relevant publicly available information for other approved TRT products. 
	Table 24: Publicly Available Information Relevant to Increased Hematocrit (HCT) and Hemoglobin (Hbg) in Approved Product Labeling for Some TRT Products 
	Table 24: Publicly Available Information Relevant to Increased Hematocrit (HCT) and Hemoglobin (Hbg) in Approved Product Labeling for Some TRT Products 
	 The table demonstrates that elevated hematocrit and polycythemia have been reported for all TRT products.  The ability to draw meaningful conclusions from any comparisons between products based on the limited information in this table is difficult.  Although the incidence rates observed for QST appear higher than those reported for most products on this list, but appear comparable to the rates reported for Fortesta, it is not clear how the hematocrit-related AEs were defined in other protocols and how the 
	Reviewer Comment:


	Therapy 
	Therapy 
	Therapy 
	Duration of Treatment treatment 
	Criteria and Reported Incidence 

	Testim 1% 50 mg 100 mg 
	Testim 1% 50 mg 100 mg 
	90 days 
	ADR Hematocrit increased 1% Hematocrit increased 2% 

	Testim 1% 50 mg 
	Testim 1% 50 mg 
	90 days 
	TEAE Hematocrit increased 1 % Hemoglobin increase 1% 

	Androgel 1.62% 
	Androgel 1.62% 
	182 days 
	ADR 2% 


	Axiron 
	Axiron 
	Axiron 
	120 days 180 days 
	ADR Hematocrit increased 4% Hematocrit increased 7% 

	Fortesta 
	Fortesta 
	6 months 
	TEAE Polycythemia 4.2% Erythrocytosis 2.5% 

	Fortesta 
	Fortesta 
	Various 
	TEAE Polycythemia 4.2% 

	Aveed 750 mg 
	Aveed 750 mg 
	84 weeks 
	ADR Hemoglobin increased 2% Hematocrit increased 1% 


	In regard to mean increase in serum hemoglobin (Hgb) and hematocrit, QST dosing resulted in mean increases in serum hemoglobin of 1.0 ± 1.084 g/dL at 6 months, and 
	1.09 ± 1.39 g/dL at 1 year. Mean hematocrit increased by 3.8 ± 3.4% at 6 months and by 5.4 ± 3.42% at Week 52. 
	For comparison, the Sponsor presented results from published literature for other approved TRT products. For Androgel (T gel), Wang et al published Phase 3 data which demonstrated increases for both Hct and Hgb. In the 100 mg/day T gel group, both Hct and Hgb increased significantly on Day 90 (mean increase in Hgb, 1.09 ± 0.12 g/dL; in Hct, 3.54 ± 0.39%) and remained increased on Day 180 (mean increase in Hgb, 1.27 ±0.15 g/dL; in Hct, 4.14 ±0.44%) (Wang 2000). With Androgel dosing out to 42 months, Wang rep
	0.79 ± 0.9 g/dL and 2.55 ± 2.6 % (mean ± SD) respectively.  Pastuszal et al reported in 2015 that Testopel produced similar changes in mean hemoglobin and hematocrit of 
	0.81 ± 1.2 gm/dL and 2.62± 3.5% (Pastuszak 2015). 
	: Although it appears that the mean increases in serum hemoglobin and hematocrit are largely comparable between the rates reported in 
	: Although it appears that the mean increases in serum hemoglobin and hematocrit are largely comparable between the rates reported in 
	Reviewer Comment

	the long-term QST studies QST 13-003 and 15-005 and the rates reported in longterm studies of other TRT studies, conclusions based on comparisons between different TRT products based on the limited published information are difficult and limited.  Some factors that can affect the mean increases and rates of elevated hematocrit include study discontinuation of patients who meet certain protocol-defined HCT-related stopping criteria.  In the case of QST TE, 4.5% of patients discontinued therapy by 6 months an
	-


	The mean rise in serum Hgb and hematocrit observed with QST in the long-term studies confirms the known TRT risks of elevated hematocrit and polycythemia. It is not possible draw definitive conclusions concerning comparisons to other TRT products for this risk.  Overall, this safety concern will eventually need to be addressed by prominent labeling, including advice to prescribers for conscientious monitoring. 
	: 
	Prostate-Related AEs and Increases in Serum PSA

	A known risk of TRT is further prostatic enlargement and worsening of pre-existing bladder outlet obstruction symptoms.  Increase in serum prostatic specific antigen (PSA) have also been reported with TRT. In the QST development program, serum  PSA rose from a mean baseline of 1.053 ug/L by 0.255 ug/L at Month 3 and was slightly lower at Month 6 compared to Month 3, with a mean increased from baseline to Month 6 of 0.241 ug/L to 1.27 ug/L. 
	In Study QST 13-003, a one year study in 97 patients, the mean serum PSA increased by 0.362 ug/L from a baseline of 1.333 ug/L. The mean percentage increase from baseline in serum PSA was approximately 24% at Month 3, was 19% at Month 6. and was 27 at Month 12%. 
	There were no reports of prostate cancer during the QST TE studies, but One patient was discontinued during study QST 13-003 for an AE of prostatic neoplasm on Day 
	259. 
	The protocols for the two long-term studies QST 13-003 and 15-005 required that patients with serum PSA increase of ≥ 1.4 ng/mL, or with an absolute serum PSA concentration of >4.0 ug/L, were to discontinue dosing with QST TE. There were 13 patients who reached these thresholds. None of these patient had progressive increases in serum PSA after discontinuing QST. Overall 22 patients (7.8%) had an AE of increased PSA reported over up to one year. An AE of increased PSA was concluded when the patient’s serum 
	4.0 ug/L. In the first 6 weeks of the studies, there were no such reports. Twelve events (3.4%) were reported during the period from Week 6 to Month 6, and the remainder were reported after Month 6. 
	The Sponsor provided an exploratory comparison of publicly available data for the changes in serum PSA with different TRT products. The Sponsor stated that for Androgel 1.62% (from the Androgel 1.62% label), 11.1% of patients that had an AE of increased PSA in the first 182 days of the treatment. According to the package insert for Aveed, with treatment  for 84 weeks there is reported to be an AE rate for increased PSA of 4.67% and an increase in mean PSA from a baseline of 1.0 ug/L to 1.5 ug/L at week 84 (
	: The overall incidence rate of “PSA increase” as a clinical AE, defined in the protocol by pre-determined changes from baseline in serum PSA, was 7.8% in the phase 3 QST TE studies. This is not unexpected for a TRT and the rate appears within the reported range for other TRT products. One patient was discontinued during study QST13-003 for an AE of “prostatic neoplasm” on Day 259 of Study QST 13-003. No patients were discontinued for prostate-related AEs during QST 15-005. 
	Reviewer Comment

	The effect on changes from baseline in mean PSA due to patient discontinuations upon reaching protocol-defined PSA thresholds is unclear. In addition, there are inherent difficulties in drawing conclusions from exploratory comparisons between different TRT products due to different protocols, different patient inclusion/ exclusion criteria, different stopping criteria, etc.  At an appropriate time in product development, increases in serum PSA that were observed in the QST clinical studies will need to be a
	7.4 Supportive Safety Results 
	7.4.1 Common Adverse Events 
	All AEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) version 16.0. An adverse event was considered to be a treatment emergent adverse event (TEAE) if the AE started on or after the first dosing of study drug, or existed prior to the first dose and worsened in severity or relatedness to study drug after dosing. 
	In the Sponsor’s integrated Safety population pool of patients in short-term, Phase 1 and Phase 2 studies (Studies 002, 004, and 006), a total of 21 (19.8%) subjects had at least 1 TEAE. The majority of these (16 subjects, 15.1%) were considered mild in severity, with 5 subjects (4.7%) experiencing events of moderate severity. There were no severe TEAEs reported in this pool and no TEAEs led to discontinuation from any of these three short-term studies. One SAE in Study QST 13-002 was reported to occur 
	In the Sponsor’s integrated Safety population pool of patients in short-term, Phase 1 and Phase 2 studies (Studies 002, 004, and 006), a total of 21 (19.8%) subjects had at least 1 TEAE. The majority of these (16 subjects, 15.1%) were considered mild in severity, with 5 subjects (4.7%) experiencing events of moderate severity. There were no severe TEAEs reported in this pool and no TEAEs led to discontinuation from any of these three short-term studies. One SAE in Study QST 13-002 was reported to occur 
	during the Screening period. This subject failed screening due to high TT concentrations and did not receive study drug. 

	In the Sponsor’s integrated Safety population pool of patients in the long-term, Phase 3 studies (Studies 003 and 005), a total of 212 patients (74.9%) experienced at least 1 TEAE. The majority of TEAEs were considered mild (35.7% of patients) or moderate (35.3% of patients) in severity; 11 patients (3.9%) had TEAEs that were considered severe. The following table summarizes the AEs in these two pools of safety populations, the short-term population (Studies 002, 004, and 006) and the long-term population (
	Table 25: Summary of TEAEs in the Pooled Safety Populations (Short-Term .Studies 002, 004 and 006 and Long-Term Studies 003 and 005) .
	Category 
	Category 
	Category 
	Studies 002/004/006 N=106 n (%) 
	Studies 003/005 N=283 n (%) 

	Patients with any AE 
	Patients with any AE 
	21 (19.8) 
	215 (76.0) 

	Patients with any TEAE 
	Patients with any TEAE 
	21 (19.8) 
	212 (74.9) 

	Patients with any TEAE by maximum severity
	Patients with any TEAE by maximum severity

	 Mild 
	 Mild 
	16 (15.1) 
	101 (35.7)

	 Moderate 
	 Moderate 
	5 (4.7) 
	100 (35.3)

	 Severe 
	 Severe 
	0 (0.0) 
	11 (3.9) 

	Patients with any SAE 
	Patients with any SAE 
	0 (0.0) 
	7 (2.5) 

	Patients with any treatment-emergent SAE 
	Patients with any treatment-emergent SAE 
	0 (0.0) 
	7 (2.5) 

	Patients with TEAE leading to discontinuation 
	Patients with TEAE leading to discontinuation 
	0 (0.0) 
	38 (13.4) 

	Patients with any adverse event leading to death 
	Patients with any adverse event leading to death 
	0 (0.0) 
	1 (0.4) 

	SAE = serious adverse event; TEAE = treatment-emergent adverse event. Source: ISS Table 246.4.1, Table 35.5.1.1 with reviewer edits. 
	SAE = serious adverse event; TEAE = treatment-emergent adverse event. Source: ISS Table 246.4.1, Table 35.5.1.1 with reviewer edits. 


	In regard to the reported incidence of AEs by patient age, when comparing younger (<65 years of age) and older men (≥ 65 years of age), a greater percentage of subjects in the ≥65 years subgroup reported an SAE (6.1%), a TEAE that was moderate in severity (59.2%, a TEAE that lead to study discontinuation (24.5%).  The comparable rates in the <65 year subgroup for SAEs, AEs of moderate severity, or AE leading to study discontinuation were 1.7%, 30.3% and 11.1% respectively. The following Table summarizes AEs
	Table 26: AEs by Age < 65 Years and Age ≥ 65 Years in the Pooled Long-Term Studies QST 13-003 and QST 15-005 
	Table 26: AEs by Age < 65 Years and Age ≥ 65 Years in the Pooled Long-Term Studies QST 13-003 and QST 15-005 
	Table 26: AEs by Age < 65 Years and Age ≥ 65 Years in the Pooled Long-Term Studies QST 13-003 and QST 15-005 

	Category 
	Category 
	<65 Years N=234 n (%) 
	≥65 years N=49 n (%) 

	Patients with any TEAE 
	Patients with any TEAE 
	169 (72.2) 
	43 (87.8) 

	Patients with any TEAE by maximum severity
	Patients with any TEAE by maximum severity

	 Mild 
	 Mild 
	90 (38.5) 
	11 (22.4)

	 Moderate 
	 Moderate 
	71 (30.3) 
	29 (59.2)

	   Severe 
	   Severe 
	8 (3.4) 
	3 (6.1) 

	Patients with any SAE 
	Patients with any SAE 
	4 (1.7) 
	3 (6.1) 

	Patients with any treatment-emergent SAE 
	Patients with any treatment-emergent SAE 
	4 (1.7) 
	3 (6.1) 

	Patients with TEAE leading to discontinuation 
	Patients with TEAE leading to discontinuation 
	26 (11.1) 
	12 (24.5) 

	Patients with any adverse event involving death 
	Patients with any adverse event involving death 
	0 (0) 
	1 (2.0) 

	SAE = serious adverse event; TEAE = treatment-emergent adverse event. Source: ISS Table 35.5.1.1 with reviewer edits. 
	SAE = serious adverse event; TEAE = treatment-emergent adverse event. Source: ISS Table 35.5.1.1 with reviewer edits. 


	: While there were higher rates of TEAEs, AEs of moderate and severe intensities, and AEs leading to study discontinuation in the ≥ 65 years age group compared to the < 65 years age group reported in the long-term QST studies, conclusions about these findings are limited by the small number of subjects, n=49, in the older age category.  Nonetheless, this data appears to support the continued FDA admonition concerning caution with use in the older aged population. 
	Reviewer Comment

	The following section summarizes the incidence rates of commonly reported AEs by System Organ Class (SOC) and by Preferred Terms. 
	For the short-term, Phase 1 and Phase 2 Studies 002, 004, and 06, the most commonly reported AEs were: vessel puncture site hematoma (3 subjects), upper respiratory tract infection (2 subjects), headache (2 subjects), insomnia (2 subjects) and cough (2 subjects). All other events were reported in only one subject. No event was reported in more than 5% of subjects. The majority of the TEAEs were rated as mild in severity (16 events), with 5 events rated as moderate in severity, and no events rated as severe.
	For the long-term, Phase 3 Studies 003 and 005, the SOCs with the largest number of subjects with reported TEAEs were Infections and Infestations (79 subjects, 27.9%), Investigations (76 subjects, 26.9%), General Disorders and Administrative Site Conditions (56 subjects, 19.8%), and Musculoskeletal and Connective Tissue Disorders (33 subjects, 11.7%). 
	The most common TEAEs were: hematocrit increased (32 subjects, 11.3%), PSA increased (22 subjects, 7.8%), upper respiratory tract infection (22 subjects, 7.8%), 
	hypertension (22 subjects, 7.8%), injection site bruising (15 subjects, 5.3%), injection site hemorrhage (13 subjects, 4.6%), and sinusitis (13 subjects, 4.6%). 
	The following Table summarizes these AEs by SOC and Preferred Term. 
	Table 27: Number (%) Patients with AEs by SOC and Preferred Term in the Long-Term Phase 3 Studies QST 13-003 and QST 15-005 
	Table 27: Number (%) Patients with AEs by SOC and Preferred Term in the Long-Term Phase 3 Studies QST 13-003 and QST 15-005 
	Table 27: Number (%) Patients with AEs by SOC and Preferred Term in the Long-Term Phase 3 Studies QST 13-003 and QST 15-005 

	System Organ Class Preferred Term 
	System Organ Class Preferred Term 
	Studies 003/005 Overall N=283 n (%) 

	Patients with any TEAE 
	Patients with any TEAE 
	212 (74.9) 

	Blood and Lymphatic System Disorders 
	Blood and Lymphatic System Disorders 
	9 (3.2)

	   Polycythemia 
	   Polycythemia 
	5 (1.8) 

	Eye Disorders 
	Eye Disorders 
	9 (3.2)

	   Vision blurred 
	   Vision blurred 
	3 (1.1) 

	Gastrointestinal Disorders 
	Gastrointestinal Disorders 
	26 (9.2)

	   Hemorrhoids 
	   Hemorrhoids 
	4 (1.4)

	 Nausea 
	 Nausea 
	4 (1.4)

	   Abdominal pain 
	   Abdominal pain 
	3 (1.1)

	 Diarrhea 
	 Diarrhea 
	3 (1.1)

	   Gastroesophageal reflux disease 
	   Gastroesophageal reflux disease 
	3 (1.1)

	   Large intestinal polyp 
	   Large intestinal polyp 
	3 (1.1) 

	General Disorders and Administration Site Conditions 
	General Disorders and Administration Site Conditions 
	56 (19.8)

	   Injection site bruising 
	   Injection site bruising 
	15 (5.3)

	   Injection site hemorrhage 
	   Injection site hemorrhage 
	13 (4.6)

	   Fatigue 
	   Fatigue 
	6 (2.1)

	   Injection site erythema 
	   Injection site erythema 
	5 (1.8)

	   Edema peripheral 
	   Edema peripheral 
	5 (1.8)

	   Injection site induration 
	   Injection site induration 
	3 (1.1)

	   Non-cardiac chest pain 
	   Non-cardiac chest pain 
	3 (1.1) 

	Immune System Disorders 
	Immune System Disorders 
	4 (1.4)

	   Seasonal allergy 
	   Seasonal allergy 
	3 (1.1)

	   Infections and Infestations 
	   Infections and Infestations 
	79 (27.9)

	   Upper respiratory tract infection 
	   Upper respiratory tract infection 
	22 (7.8)

	   Sinusitis 
	   Sinusitis 
	13 (4.6)

	   Nasopharyngitis 
	   Nasopharyngitis 
	11 (3.9)

	   Urinary Tract Infection 
	   Urinary Tract Infection 
	8 (2.8)

	   Bronchitis 
	   Bronchitis 
	7 (2.5)

	   Gastroenteritis 
	   Gastroenteritis 
	4 (1.4)

	 Influenza 
	 Influenza 
	4 (1.4)

	   Pneumonia 
	   Pneumonia 
	4 (1.4)

	   Acute sinusitis 
	   Acute sinusitis 
	3 (1.1)

	   Viral infection 
	   Viral infection 
	3 (1.1) 

	Injury, Poisoning and procedural complications 
	Injury, Poisoning and procedural complications 
	21 (7.4) 


	Clinical Review 
	Debuene Chang MD 
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	Xyosted (Testosterone Enanthate (TE)) 
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	Muscle strain lnvestiaations Hematocrit increased Prostatic soecific antiaen increased Blood creatine ohosohokinase increased Blood testosterone increased Metabolism and Nutrition Disorders Hvoerlioidemia Musculoskeletal and Connective Tissue Disorders Back oain Arthralaia Bursitis Musculoskeletal oain Osteoarthritis Pain in extremitv Nervous Svstem Disorders Headache Dizziness Sciatica Psvchiatric Disorders Anxietv Insomnia Deoression Renal and Urinarv Disorders Hematuria Reoroductive Svstem and Breast Dis
	Muscle strain lnvestiaations Hematocrit increased Prostatic soecific antiaen increased Blood creatine ohosohokinase increased Blood testosterone increased Metabolism and Nutrition Disorders Hvoerlioidemia Musculoskeletal and Connective Tissue Disorders Back oain Arthralaia Bursitis Musculoskeletal oain Osteoarthritis Pain in extremitv Nervous Svstem Disorders Headache Dizziness Sciatica Psvchiatric Disorders Anxietv Insomnia Deoression Renal and Urinarv Disorders Hematuria Reoroductive Svstem and Breast Dis


	: The incidence of hypertension (7.8%) is notable.  It is not clear whether these represent new cases of hypertension in otherwise normotensive subjects or worsening of hypertension in baseline hypertensive subjects. The severity of hypertension in these subjects is also unknown.  It would be prudent to include this information in eventual labeling. 
	Reviewer Comment

	In addition, there appears to be only modest numbers (and incidences) of reports of local site reactions, such as bruising 15 (5.3%) and hemorrhage 13 (4.6%).  Thus, in long-term studies the use of the QST TE autoinjector was not associated with a large number or high incidence of local site reactions. Nonetheless, this information should be reflected in eventual labeling. 
	7.4.2 Laboratory Findings 
	The following section provides a description of highlights of laboratory test results in this NDA. 
	In the Long-Term Study Safety Population (Studies 003 and 005), safety laboratory tests included chemistry, hematology, urinalysis, coagulation, PSA, lipids, and endocrine function tests. The Sponsor provided a summary of these results at baseline and at all scheduled post-dose visits. There were no notable changes from baseline in mean values for the standard biochemistry laboratory parameters. 
	The effect of TRT on serum lipids remains unclear.  Lipid parameters were evaluated in the long-term studies.  Decreases from Baseline to Week 52 were observed for all lipid parameters, including HDL-cholesterol. Mean cholesterol and triglyceride concentrations decreased by 17.3 mg/dL and 16.5 mg/dL, respectively, and mean LDLC and HDL-C concentrations decreased by 8.5 mg/dL and 4.5 mg/dL, respectively. The following table summarizes the results of serum lipid concentrations for the pooled Studies 003 and 
	Table 28: Summary of Serum Lipids Evaluations for Pooled Studies QST 13-003 and QST 15-005 
	Table 28: Summary of Serum Lipids Evaluations for Pooled Studies QST 13-003 and QST 15-005 
	Table 28: Summary of Serum Lipids Evaluations for Pooled Studies QST 13-003 and QST 15-005 

	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Baseline 
	Week 13 
	Change from Baseline to Week 13 
	Week 26 
	Change from Baseline to Week 26 
	Week 52 
	Change from Baseline to Week 52 

	Cholesterol (mg/dL) 
	Cholesterol (mg/dL) 

	n 
	n 
	282 
	261 
	260 
	240 
	239 
	97 
	97 


	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	Mean n Mean (SD) 
	HDL Cholesterol = high-density lipoprotein cholesterol; LDL Cholesterol = low-density lipoprotein .cholesterol; SD= standard deviation. .Source: /SS Table 35.7.5.1 with reviewer edits. .
	Similar patterns for serum lipid changes from baseline were observed across age subgroups as compared to the overall safety population, with decreases from Baseline to Week 52 observed for all lipid parameters, including HDL-cholesterol, in both subgroups. 
	Reviewer's Comment: While mean cholesterol, triglycerides and LDL-cholesterol serum concentrations decreased, HDL-cholesterol concentrations also decreased. The clinically meaningfulness ofthe changes in serum lipids is unclear. 
	No notable changes from baseline were observed for any urinalysis parameters. 
	No notable changes from baseline were observed for laboratory coagulation parameters. 
	In the pooled Safety Population from the long-term studies 003 and 005, hematocrit demonstrated a mean increase from baseline of 2.5% at Week 13, 3.8% at Week 26, and 5.4% at Week 52. No notable changes from baseline were observed for any other hematology laboratory parameter. The following table summarizes the hematocrit (HCT) changes from Baseline in the long-term studies. 
	Table 29: Summary ofHCT Changes in the Long-Term Studies QST 13-003 and .QST 15-005): .
	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Parameter (unit) Statistic 
	Baseline 
	Week 13 
	Change from Baseline to Week 13 
	Week 26 
	Change from Baseline to Week 26 
	Week 52 
	Change from Baseline to Week 52 

	Hematocrit <%) 
	Hematocrit <%) 

	n 
	n 
	283 
	258 
	258 
	236 
	236 
	96 
	96 

	Mean (SD) 
	Mean (SD) 
	45.1 (3.34) 
	47.7 (3.77) 
	2.5 (2.95) 
	49.1 (4.05) 
	3.8 (3.40) 
	50.1 (3.73) 
	5.4 (3.42) 

	SD =standard deviation. Source: /SS Table 35.7.2.1 with revieweredits. 
	SD =standard deviation. Source: /SS Table 35.7.2.1 with revieweredits. 


	A similar pattern and magnitude of extent of mean changes from baseline in HCT were observed for the <65 years and <::65 years subgroups and the overall safety population. 
	Reviewer Comment: The reader is referred to the section ofthis review entitled 
	"Submission Specific Primary Safety Concerns" (Section 7.3.5) for a full description and analysis ofincreases in HCT observed in the QST TE studies. 
	As described previously in this review, changes from baseline were observed in serum PSA concentrations with treatment. Mean PSA concentrations were 1.05 µg/L at Baseline and increased to 1.32 µg/L, 1.27 µg/L and 1.33 µg/L at Weeks 13, 26, and 52, respectively. The following table summarizes the mean PSA Baseline values and changes from baseline during the studies. 
	Parameter (unit) Statistic Baselin Change rom Baseline to eek eek 13 13 Change 
	PSA .
	SD =standard deviation. 
	Figure
	There were 5 patients with PSA concentrations greater than the upper limit of normal (>ULN) at Week 13, 3 patients with PSA concentrations >ULN at Week 26, and 2 patients with values >ULN at Week 38. There were no patients with PSA values >ULN at Week 52. 
	Clinical Review 
	Debuene Chang MD 
	NOA 209863 
	Xyosted (Testosterone Enanthate (TE)) 
	PSA concentrations were higher at Baseline in the 2:65 year old subgroup (1.51 µg/L) 
	compared to the <65 year subgroup (0.96 µg/L). PSA concentrations increased in both 
	age groups with treatment, and the magnitude of the increase relative to Baseline 
	values was comparable in the two groups. There were 4 patients 2:65 years old and 1 
	patient < 65 years old with PSA concentrations greater than the upper limit of normal 
	(>ULN) at Week 13, and 2 patients 2:65 years old versus 1 patient < 65 years old with 
	PSA concentrations >ULN at Week 26. 
	Reviewer Comment: The reader is referred to the section ofthis review entitled 
	"Submission Specific Primary Safety Concerns" (Section 7.3.5) for a full 
	description and analysis ofobserved increases in serum PSA in the QST studies. 
	7 .4.3 Vital Signs 
	Reviewer Comment: The reader is again referred to the section ofthis review 
	entitled "Submission Specific Primary Safety Concerns" (Section 7.3.5) for a full 
	description and analyses ofthe blood pressure data, including increases in BP. 
	7.4.4 Electrocardiograms (ECGs) 
	(b)(sJ had a 
	In the Phase 2, short-term (2 dose) study QST-16-006, one patient 

	clinically significant abnormal ECG reading ("afib with ventricular response rate of 104 
	(bpm)" at Visit 3) and this was coded as a cardiovascular TEAE; the TEAE was 
	moderate in severity. 
	In the 1-year, ivotal efficacy and safety Study QST-13-003, 2 patients (Patient 
	and Patient <bn) had clinically significant abnormal ECG readings. The ECG for 
	61

	Patient <b><> s owed paroxysmal atrial tachycardia at the Week 26 Visit; subsequent 
	5 

	ECG readings for this patient were normal. The ECH for Patient <b><I showed a 
	5

	right bundle branch block at the Week 12 Visit and this patient subsequently withdrew 
	early from the study. All other patients had normal ECG readings or abnormal readings 
	that were deemed not clinically significant. 
	In the 6-month, safety Study QST-15-005, 2 patients had clinically significant abnormal 
	In the 6-month, safety Study QST-15-005, 2 patients had clinically significant abnormal 

	6
	< ><had new onset angina during the 
	ECG readings during the study. Patient 
	61 

	Screening period, which he kept concealed from the investigator and his ECG showed 
	an "anteroseptal infarct with lateral t wave changes" at the ET Visit. These events 
	resulted in the reporting of a number of cardiovascular TEAEs for this patient during the 
	study; The ECG for Patient Cb><' showed "sinus rhythm, left bundle branch block" at 
	5

	the Week 13 Visit (Day 85) anClc espite this, he continued in the study. 
	Few cardiovascular TAES were reported in the QST TE studies, and these were 
	generally limited to conduction abnormalities and tachycardia typically discovered on 
	routine ECG in asymptomatic patients. A single patient, Cb>W who had new onset 
	99 
	<b><sr 
	angina during Screening that he concealed from the investigator, entered the study and his clinical course accounts for all the ischemic TEAEs that were reported in the Phase 3 program. The nature, severity and incidence of cardiovascular events in this patient did not suggest any unusual pattern potentially related to QST TE. 
	 The ECG changes and findings during the studies are within the range of CV abnormalities observed as background in this patient population. 
	Reviewer Comments:

	7.4.5 Special Safety Studies/Clinical Trials 
	The reader is referred to the final review by the Division of Medication Errors and Prevention Analysis (DMEPA) for a discussion of special Human Factors (HF) studies that were conducted to assess patient usability of the QST autoinjector.  Otherwise, no other special safety studies were conducted in support of this NDA. 
	7.4.6 Immunogenicity 
	No tests for immunogenicity were conducted in support of this NDA.  
	7.5 Other Safety Explorations 
	7.5.1 Dose Dependency for Adverse Events 
	For most formulations, doses of testosterone replacement therapy are titrated to achieve avergae total testosterone concentrations in the normal range, often defined as 300 to 1100 ng/ dL.  For QST TE, all subjects are started at a single weekly dose of 75 mg subcutaneous injection each week and dose titrated up (to a maximum of 100 mg once weekly) or down (to a minimum of 50 mg once weekly) depending on trough total testosterone concentration levels at Week 6 of therapy. In this NDA, the subsets of patient
	7.5.2 Time Dependency for Adverse Events 
	The reader is referred to previous sections of this review, including Section 7.3.5 for time dependency of certain safety-related observations such as increases in HCT serum PSA, and BP. While BP increases appear to be stable after 6 or 12 weeks of dosing, increases in HCT, and perhaps PSA, appear to continue to increase with longer duration of TRT.  In regard to increases in HCT and perhaps PSA with time, these have been reported previously for products in the TRT class. 
	7.5.3 Drug-Demographic Interactions 
	Aside from subject age, the overall safety database was too small to perform meaningful subgroup analysis. 
	7.5.4 Drug-Disease Interactions 
	The sponsor did not provide information about any drug-disease interactions and the small number of patients in the phase 3 studies limits analysis for meaningful conclusions in this regard. 
	7.5.5 Drug-Drug Interactions 
	No specific drug-drug interactions were assessed in the clinical development program for this product. 
	7.6 Additional Safety Evaluations 
	7.6.1 Human Carcinogenicity 
	No specific new information was submitted for human carcinogenicity in this submission.  
	7.6.2 Human Reproduction and Pregnancy Data 
	No human reproductive assessments for this product were conducted in males and none in their spouses or female partners in the clinical development program. Pregnancy information of the subjects’ spouses or partners was not reported. 
	Suppression of spermatogenesis and gynecomastia are known potential risks of testosterone. In this NDA, the frequency of AEs in the Reproductive and Breast Disorders SOC did not raise a concern of increased risk compared to other products in the TRT class. 
	7.6.3 Pediatrics and Assessment of Effects on Growth 
	All clinical trials submitted in this NDA were conducted in adult men with hypogonadism. No studies in pediatric patients (<18 years old) were conducted.  In regard to the potential need for studies in pediatric patients to meet the requirements of the Pediatric Research Equity Act (PREA), the reader is referred to the final consultative review by the Division of Metabolic and Endocrine Products (DMEP). 
	7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 
	There were no cases of accidental or voluntary overdose reported in the Phase 2 and 3 studies of QST TE.  Nonetheless, a Controlled Substances Staff (CSS) consult was requested and obtained in order for CSS to consider the issues of abuse potential and withdrawal phenomena with this product.  The CSS consultants also were asked to consider the psychiatric AEs reported in the Phase 3 QST TE studies. The reader is referred to the final consultative review from the CSS for a full discussion of these issues. 
	: It is expected that this product would have the same Abuse Potential labeling under Section 9 of labeling as for other testosterone products in its class. Based on the psychiatric AEs reported in the NDA, the CSS recommended that all future studies of QST include specific monitoring for depression, suicide and withdrawal and the Clinical review team concurs. 
	Reviewer Comment

	7.7 Additional Submissions / Safety Issues 
	In response to the 74-Day Letter and a number of NDA information requests (IR), the Sponsor provided additional submissions during this review cycle. These were all reviewed and no additional safety issues were identified in these submission other than the safety issues that have been discussed previously in the Review of Safety section (Section 7) of this review. 
	8 Postmarket Experience 
	There is no postmarketing experience for the QST autoinjector TE product. There is very little published literature information concerning the chronic subcutaneous administration of TE to hypogonadal men.   However, Delatestryl, the intramuscular form of TE, has been marketed since its approval in 1953. To some extent, the risks of intramuscular TE are known.  The data generated by the Sponsor for QST TE add to that safety information. 
	9 Appendices 
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	Wang C, Nieschlag E, Swerdloff R, Behre HM, et al. 2008 CONSENSUS STATEMENT Investigation, treatment and monitoring of late-onset hypogonadism in males ISA, ISSAM, EAU,EAA and ASA recommendations. Eur J Endocrinol 159 507–514. 
	9.2 Labeling Recommendations 
	It is premature to provide final Clinical recommendations for labeling, especially for the potential risk of increased blood pressure related to QST TE, because the currently available safety information is insufficient to make evidence-based labeling recommendations in that regard.   A pre-approval, randomized, controlled, blinded ABPM study in a hypogonadal male population, including some patients with baseline hypertension, is needed to define the independent effect of QST TE on blood pressure.  In addit
	9.3 Advisory Committee Meeting 
	In this first cycle review, an Advisory Committee meeting was not scheduled to discuss the safety issues identified in this application. This decision should be reconsidered upon the Agency’s receipt and preliminary review of the Sponsor’s anticipated Complete Response and the requested additional safety data, especially concerning increased BP and psychiatric symptomatology. 
	9.4 Schedule of Study Assessments 
	9.4.1 QST-13-003 Study Assessments 
	Table A: Schedule of Assessments- Screening and Treatment titration phases 
	Figure
	Table A: Schedule of Assessments- Screening and Treatment titration phases (continued): 
	Table A: Schedule of Assessments- Screening and Treatment titration phases (continued): 
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	Source from Protocol QST-13-003 with reviewer edits. 
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	Table B: QST-13-003 PK Sub-Study Schedule of Assessment (WEEK 1 PK sub-study): 
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	Table C:  Schedule of Assessments – Extended Treatment and Follow-Up (QST-13003): 
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	Source: Protocol QST-13-003. 
	9.4.2 QST 15-005 Study Assessments 
	Figure
	Table A: Schedule of Assessments Screening and Titration Period-General Population. 
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