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Study Number: IP157-001 (Part C2) 

Title of Study: A Two-Arm, Open-Label, Randomized, Multi-Center Pharmacokinetic and Long-Term 
Safety Study of Intramuscular Injections of 750 mg and 1000 mg Testosterone Undecanoate in 
Hypogonadal Men (This report represents Part C2 [single-arm study].) 

Principal Investigator: One Principal Investigator per investigative center. 

Study Center(s): Multicenter study of 8 investigative centers in the United States 

Publications (reference): None  

Studied Period (years):  
Date first patient enrolled (Part C2): 17-Oct-2007 
Date last patient completed (Part C2): 17-Dec-2008 

Phase of development: Phase 3 

Objectives:  
Primary Objective: 

• The primary objective for Part C2 of the study was to evaluate the maximum concentration 
(Cmax) of testosterone from TU 750 mg, given intramuscularly at baseline, at 4 weeks, and then 
every 10 weeks thereafter, over the 10-week interval following the 2nd injection (through 
Day 14 post Injection 2), via multiple measurements of serum total testosterone, in up to 
approximately 20 hypogonadal men. In order to provide a complete pharmacokinetic (PK) 
profile of TU 750 mg during the 2nd injection interval, Day 70 of the 2nd injection interval was 
included in the evaluations. 

Secondary Objectives: 
• To compare serum levels of dihydrotestosterone (DHT), estradiol, and sex hormone binding 

globulin (SHBG) to simultaneous levels of serum total testosterone 
• To evaluate safety in patients treated with TU 750 mg at baseline, at 4 weeks, and then every 

10 weeks thereafter, through up to 6 injections in hypogonadal men 

Methodology: Part C2 was designed as a multicenter, single-arm, open-label study with a planned 
enrollment of up to 20 patients. The total exposure for individual patients was up to 6 injections 
(approximately 12 months/54 weeks). Part C2 functioned as a second cohort to Part C. The treatment 
arm in Part C2 was as follows: 

• TU 750 mg in 3 mL (250 mg/mL) oily solution, injected intramuscularly at baseline, at 4 weeks, 
and then every 10 weeks thereafter.  

All patients underwent intensive pharmacokinetic (IPK) assessments during the 2nd injection interval. 
Patients underwent a trough (immediately prior to injection) PK assessment at each injection visit.  
PK sample collection was discontinued per Protocol Amendment 10; therefore, end-of-study samples 
were not collected for most patients. Safety was assessed through 6 injections (up to approximately 
12 months/54 weeks). 
Part C2 had 4 defined periods: Screening, Baseline, Stage 1, and Stage 2 

• Screening: Approximately 1- to 5-week screening period (washout from select prior testosterone 
replacement therapies [TRTs] could extend this period for some patients). 

• Baseline: Final pre-study measurements were captured and patients were enrolled. 
• Stage 1 (the first 2 injections plus 4 post Injection 2 PK sample collection visits): This included 

the first injection at the baseline visit. The end of Stage 1 was to be the Day 14 post Injection 2 
visit. The Stage 1 analysis was to include only data through the Day 14 post Injection 2 visit, 
which was to be the primary analysis for this part of the study. However, in order to provide a 
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complete PK profile of TU 750 mg during the 2nd injection interval, the Day 70 of the interval 
was included in the primary analysis. 

• Stage 2 (Long-term safety extension): Followed Stage 1 and included 4 additional injections (at 
10-week intervals) during an extended treatment phase. 

Number of Patients (Planned and Analyzed): Planned: 20; Enrolled: 23; Total Patient Sample: 23; 
PK Sample: 23 

Diagnosis and Main Criteria for Inclusion: Male with primary or secondary hypogonadism at least 
18 years of age, weighing ≥143.3 lb (≥65 kg) with morning screening serum testosterone concentration 
<300 ng/dL. If receiving endocrine replacement hormones (eg, thyroid), antihypertensives, lipid 
lowering agents, antidepressants or anxiolytic medications, the dose must be stable for at least 28 days 
prior to the first administration of the study drug or was not currently on such medications. 

Test Product, Dose and Mode of Administration, Batch Number: Intramuscular injections of TU 
750 mg administered slowly into the buttock (deep gluteal muscle) at baseline, at 4 weeks, and then 
every 10 weeks thereafter for up to 6 injections. Each dose comprised 3 mL of TU in oily solution. 
Lot Number: N01001 

Duration of treatment: Up to 6 intramuscular injections of TU 750 mg (up to approximately 
12 months/54 weeks). 

Reference Therapy, Dose and Mode of Administration, Batch Number: None 

Criteria for Evaluation: 
Pharmacokinetics: 
Pharmacokinetic parameters (AUC0-70 days, Cavg, Cmax, Ctrough, Tmax, Tlast) were derived for the IPK interval 
following the 2nd injection. 
Trough-level (immediately prior to injection) PK assessments were performed at every injection visit 
through Injection 6 or at early discontinuation from Part C2.The primary hypothesis for the primary 
study endpoint (serum total testosterone Cmax) was as follows: 

• Ho: TU 750 mg given intramuscularly at baseline, at 4 weeks, and then every 10 weeks 
thereafter during the 2nd injection interval does result in excessively high serum total 
testosterone values in hypogonadal men. 

• Ha: TU 750 mg given intramuscularly at baseline, at 4 weeks, and then every 10 weeks 
thereafter during the 2nd injection interval does not result in excessively high serum total 
testosterone values in hypogonadal men. 

The time period for assessment of this primary outcome was to be the post 2nd injection period through 
Day 14 post Injection 2 (Weeks 4-6); however, in order to provide a complete PK profile of TU 750 mg 
during the 2nd injection interval, the Day 70 of the interval was included in the evaluations.  
The primary hypothesis was tested as summarized below: 

Serum Total Testosterone Cmax Observed 
During the 2nd Injection Interval Criteria for Success 

Not Meeting the Criteria 
for Success 

≤1500 g/dL ≥85% of Patients <85% of Patients 
1800-2500 ng/dL ≤5% of Patients >5% of Patients 
>2500 ng/dL No Patients At least 1 patient 

All 3 criteria must be met in order to reject the null hypothesis in favor of the alternative hypothesis. If any of 
the 3 criteria does not meet its Criteria for Success, the null hypothesis cannot be rejected.  

Secondary PK parameters based on data collected during the 2nd injection interval were also evaluated. 
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Safety: 
Safety evaluations were based on adverse events (AEs; including serious adverse events [SAEs] and 
AEs of interest [immediate post-injection reactions of pulmonary oil microembolism (POME) and 
anaphylaxis, and AEs of local injection site reactions]); clinical laboratory tests (hematology, chemistry, 
urinalysis); sex hormones (DHT, estradiol, free testosterone [measured and calculated], and SHBG); 
vital signs, body weight and body mass index (BMI); electrocardiogram (ECG); prostate specific 
antigen (PSA) levels; digital rectal examinations (DREs); and local tolerability of the injection site. 

Statistical Methods: 
Pharmacokinetics: 
Pharmacokinetics was assessed for the PK Sample. The PK Sample was defined as those patients who 
received Injection 2 and had at least 1 post-Injection 2 IPK sample. 
PK parameters were estimated from the serum concentration data using noncompartmental methods 
within each patient. PK parameters were summarized using descriptive statistics (including number of 
patients, arithmetic mean, standard deviation (SD), coefficient of variation (CV), median, minimum, 
maximum, and geometric mean). For the primary endpoint (Cmax), the percentage of patients whose Cmax 
values were ≤1500 ng/dL, between 1800 ng/dL and 2500 ng/dL inclusively, >2500 ng/dL was 
calculated. The primary hypotheses were then tested as outlined previously. 
Safety: 
Safety was assessed for the Total Patient Sample. The Total Patient sample was defined as those patients 
who were enrolled and given at least 1 injection. 
Treatment-emergent adverse events (TEAEs) were coded using the Medical Dictionary for Regulatory 
Activities (MedDRA), Version 9.1. The occurrence of TEAEs was summarized by system organ class 
(SOC) and preferred term for all TEAEs, TEAEs by severity, and treatment-related TEAEs. Treatment-
emergent SAEs (including deaths, if any) and TEAEs leading to discontinuation of study drug were 
listed separately and described in patient narratives. Sex hormone data were summarized by descriptive 
statistics and concentration-time plots. Clinical laboratory data, vital signs, and ECG data were 
summarized by descriptive statistics or frequency distributions. Potentially clinically significant (PCS) 
values were summarized and listed for clinical laboratory test results, vital signs, ECG, and PSA. 

SUMMARY 
A total of 23 hypogonadal men were enrolled in Part C2 and 21 patients (91.3%) completed the study. 
Reasons for early discontinuation were: AE (1 patient [4.3%]) and withdrawal of consent (1 patient 
[4.3%]).  
The mean age of patients was 53.3 years (range: 30 to 71 years), all were male, and the majority (78.3%) 
were white. Baseline mean weight was 107.3 kg (range: 72 to 152 kg), mean height was 178.7 cm 
(range: 160 to 196 cm), and mean BMI was 33.6 kg/m2 (range: 23 to 48 kg/m2). The mean serum total 
testosterone concentration at screening was 197.6 ng/dL (range: 29 to 279 ng/dL). Sixteen (16) patients 
(69.6%) reported having used at least 1 TRT medication. The most common prior TRT medications 
were: AndroGel (9 patients [39.1%]), Depo-Testosterone (6 patients [26.1%]), and Testim (4 patients 
[17.4%]). 
Pharmacokinetic Results: 
The primary study endpoint was serum total testosterone Cmax following intramuscular injection of TU 
750 mg during the 2nd injection interval. All 23 enrolled patients were included in the PK analyses. 
Treatment with TU 750 mg given intramuscularly at baseline, at 4 weeks, and then every 10 weeks 
thereafter did not result in excessively high serum total testosterone values as measured by Cmax during 
the 2nd injection interval. The Cmax criteria for success were met in this study. 
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Number (%) of Patients Meeting Serum Total Testosterone Cmax Criteria for Success  
During the 2nd Injection Interval, Total Patient Sample/Pharmacokinetic Sample 

 Criteria for Successa 
C2-750 mg (N=23) 

n (%) 
Serum Total Testosterone Cmax Observed During 
2nd Injection Interval 

 
 

≤1500 ng/dL ≥85% of Patients 22 (95.7%) 
1800-2500 ng/dL ≤5% of patients 0 
>2500 ng/dL No Patients 0 

Other Serum Total Testosterone Cmax Category 
Observed During 2nd Injection Interval 

  

>1500 to <1800 ng/dL  1 (4.3%) 
a All 3 criteria for success must be met in order to reject the null hypothesis in favor of the alternate hypothesis. 

If any of the 3 criteria does not meet its criteria for success, the null hypothesis cannot be rejected. 
Note: Percentages based on non-missing data. C2-750 mg refers to TU 750 mg. 

No patient had a serum total testosterone concentration value that exceeded the 1800 ng/dL Cmax 
threshold at any time during the 2nd injection interval. 
Serum total testosterone PK parameters during the 2nd injection interval are shown in the table below. 

Descriptive Statistics for Injection 2 Serum Total Testosterone (ng/dL)  
Pharmacokinetic Parameters, Total Patient Sample/Pharmacokinetic Sample 

 

C2-750 mg (N=23) 

n Mean Std. Dev. Min Median Max %CV 
Geometric 

Mean 
AUC0-70days 
(d∙ng/dL) 

23 31475.2 10990.41 17114.4 30436.2 68092.8 34.9 29910.2 

Ctrough (ng/dL) 23 317.4 105.31 135.8 298.9 487.5 33.2 299.1 
Cmax (ng/dL) 23 689.0 266.94 338.6 657.2 1576.3 38.7 646.6 
Tmax (days) 23 8.0 3.27 4.0 7.0 14.0 41.1 7.3 
Cavg (ng/dL) 23 449.6 157.01 244.5 434.8 972.8 34.9 427.3 

AUC0-70days=Area under curve from Day 0 through Day 70; Cavg=Average concentration; Cmax=Maximum 
concentration; Ctrough=Day 70 concentration; CV=Coefficient of variation; Tmax=Time of maximum 
concentration. Note: C2-750 mg refers to TU 750 mg.  

The trough concentrations of serum total testosterone were within the normal range at Week 14 post 
Injection 1 and remained within the normal range at each trough time point through Week 44. 
Maximum post-baseline serum total testosterone concentration above 1800 ng/dL was not observed for 
any patient during the study. 
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Maximum Post-Baseline Serum Total Testosterone Concentration (ng/dL)  
Observed During the Study, Total Patient Sample/Pharmacokinetic Sample 

 

C2-750 mg 

IPK Available 
(N=23) 

IPK Not 
Available 

(N=0) 
Overall 
(N=23) 

Maximum Total Testosterone 
Observed During the Study 

n 23 0 23 
Mean 711.343  711.343 
Std. Dev. 257.5643  257.5643 
Minimum 338.58  338.58 
Median 670.540  670.540 
Maximum 1576.28  1576.28 

N (%) of Patients with maximum 
Testosterone concentration ≤1500, 
>1500 to <1800, 1800 to 2500, 
>2500 ng/dL 

≤1500 ng/dL 22 (95.7%) 0 22 (95.7%) 
>1500 to <1800 ng/dL 1 (4.3%) 0 1 (4.3%) 
1800 to 2500 ng/dL 0 0 0 
>2500 ng/dL 0 0 0 

IPK=Intensive pharmacokinetic 
Note: Percentages are based on non-missing data. Patients are included in the “'IPK Available” column if at least 
1 post-injection IPK sample was collected. C2-750 mg refers to TU 750 mg. 

Safety Results: 
The mean duration of TU exposure was 371.2 days (range: 242 to 400 days), the mean number of 
injections received was 5.9 (range: 4 to 6) and the majority of patients (91.3%) received 6 injections. 
There were no unexpected safety-related concerns in this study. At least 1 TEAE was reported by 
10 patients (43.5%). The most common TEAEs were influenza-like illness and sinusitis (each reported 
by 2 patients [8.7%]). Most TEAEs were attributable to infections and infestations (7 patients [30.4%]). 
No patient reported a TEAE that was considered by the Investigator as possibly related to study drug. 
A treatment-emergent SAE (anxiety), unrelated to study drug, occurred in 1 patient; the event resulted in 
discontinuation of study drug after the 5th injection. No other SAEs or discontinuations due to TEAEs 
occurred in the study. There were no deaths and no TEAEs that led to temporary interruption of study 
drug. 
There were no cases of POME and anaphylaxis identified as well as no cases of injection site reactions. 
The mean changes from baseline in clinical laboratory parameters, vital signs, body weight, and BMI 
were generally minor in magnitude and were not clinically meaningful. Shift from a no PCS value at 
baseline to a low or a high post-baseline PCS abnormal value occurred in few patients. The incidence 
for such shifts in the Total Patient Sample/PK Sample for hematology parameters was 4.8% to 5.9%; 
for fasting lipids was 15.4%; for urinalysis parameters was 4.3% to 4.5%; and for vital signs was 5.0% 
to 10.0%. No such shifts were observed for serum chemistry, follicle stimulating hormone (FSH), and 
luteinizing hormone (LH). Only 1 patient in the study had both a pretreatment and a post-treatment ECG 
assessment conducted. The patient had a shift from a no PCS result for QRS interval of 94 msec at 
screening to a high PCS result of 102 msec at the end of the study. Other ECG findings (hear rate; and 
PR, QT, and QTcF intervals) for this patient at screening and end of study were within normal 
physiological limits. 
Changes in sex hormone parameters (DHT, estradiol, free testosterone [measured and calculated], and 
SHBG) were consistent with expected changes in hypogonadal men receiving TRT. The post-baseline 
mean serum concentrations of measured and calculated free testosterone, DHT, and estradiol closely 
paralleled those for total testosterone. The post-baseline mean serum concentrations of SHBG were 
virtually constant at each post-baseline visit. The change in post-baseline mean ratios of SHBG:total 
testosterone dropped at Injection 2 and then continued to gradually drop at each subsequent time point 
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through Injection 6. Shift from a no PCS value at baseline to a high post-baseline PCS value was 
observed in a few patients mostly for estradiol. The incidence for such shifts in the Total Patient 
Sample/PK Sample for estradiol was in 4.3% of patients and for estradiol:total testosterone ratio was in 
4.3% of patients. 
Increased PSA and abnormal prostate examination are seen in hypogonadal men receiving TRT. As 
expected, slight mean increases from baseline were seen at each post-baseline time point measured; 
however, the magnitude of the mean increase remained virtually constant over time. Shift from a no 
PCS value at baseline to a high (>4 ng/mL) post-baseline PCS value occurred in 3 patients (13.0%). 
Abnormal findings during prostate examination (via DRE) were seen in 3 patients (13.0%) at any time 
post Injection 1. All 3 patients had an enlargement of the prostate. 
Local tolerability at the intramuscular injection site was rated for pain, erythema/redness, swelling, and 
tenderness. Each symptom was rated as none or mild for 100.0% of patients at each injection visit and 
end of study. No intramuscular injection site symptom was rated as severe or life-threatening. 

 


