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1 EXECUTIVE SUMMARY
1.1 Recommendation on Regulatory Action
(b) (4)

1.2 Recommendation on Postmarketing Actions
1.2.1 Risk Management Activity
None at this point.
(b) (4)
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1.2.2 Required Phase 4 Commitments
None at this point.
1.2.3 Other Phase 4 Requests
None at this point.

1.3 Summary of Clinical Findings
1.3.1 Brief Overview of Clinical Program
AndroGel® is 1 % testosterone manufactured as a hydroalcoholic gel for cutaneous
administration. Approved in 2000 under NDA 21-015 for the treatment of primary and
secondary hypogonadism in adults, AndroGel is to be administered once daily in doses of 5 g,
7.5 g, or 10 g (which contain 50 mg, 75 mg, and 100 mf of testosterone, respectively) and is
supplied as metered-dose pump2 and individual unit-dose packets3.
On June 21, 2002 the Division of Endocrinology and Metabolism Products (DMEP) issued a
Written Request (WR) to Unimed Pharmaceuticals Inc. for the indication of delayed puberty in
boys. The final version of the WR (dated May 24, 2007) requested the following two studies:
• Study 1: a pharmacokinetic (PK) study of testosterone 1% gel in boys with delayed
puberty.
• Study 2: a dose titration and safety study of testosterone 1% gel in boys with delayed
puberty.
In response to the WR, the applicant conducted studies UMD-01-080 and UMD-01-090.
Study UMD-01-080 (Study 1 of the WR) was a multicenter, open-label, escalating-dose study
conducted in 17 boys with delayed puberty due to hypogonadism or constitutional delay of
(b) (4)
growth and puberty4. The study evaluated the pharmacokinetic profile of three
pediatric AndroGel doses: 0.5 g, 1.5 g, and 2.5 g (containing 5 mg, 15 mg, and 25 mg of
testosterone, respectively).
Study UMD-01-090 (Study 2 of the WR) was a single-arm, open-label, multicenter, 6-month,
observational study of AndroGel treatment that was conducted in 86 males aged 13-18 years
2

A metered-dose pump contains 75 g of of AndroGel (or 60 metered 1.25 g doses).
Individual packets are supplied as 2.5 g and 5 g packets, respectively.
4
Of the 17 patients enrolled, 6 patients (35.3%) had a diagnosis of primary hypogonadism, 7 patients (41.2%) had a
diagnosis of secondary hypogonadism and 4 patients (23.5%) had a diagnosis of CDGP. Approximately two-thirds
of all patients were naive to androgen therapy prior to entering the study (11 patients or 64.7%). Patients received a
single AndroGel dose for 4 days prior to PK evaluation; after an approximately 14 day washout the next ascending
dose was applied.
3
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with a diagnosis of delayed puberty due to primary or secondary hypogonadism, or CDGP5.
Study treatment began with a 3-week titration period aimed at bringing serum testosterone
concentrations in a range deemed appropriate for each patient’s Tanner stage6, followed by a
maintenance phase wherein the AndroGel dose was kept more or less constant. The daily
AndroGel doses were the same three doses that were evaluated pharmacokinetically in Study 1
(i.e. 0.5 g, 1.5 g, and 2.5 g). The starting dose was 0.5 g daily; dose escalation was based on
measured serum testosterone concentrations at steady state. The goal of this study, as stated in
the WR, was “to establish a dose regimen that can be safely used for initiating or for progressing
puberty”. To this end, this study was not designed to evaluate the efficacy of AndroGel whose active
ingredient (testosterone) is well characterized and understood in both physiologic and non
physiologic states, but rather to evaluate a starting dose of AndroGel in adolescents, gather
(b) (4)
information on serum testosterone levels
and assess safety
(in particular the advancement of bone age relative to that of chronological age).
1.3.2 Efficacy
As mentioned above, Study UMD-01-090 was not an efficacy study (the WR defined it as a”dose
titration and safety study”) and did not include a control group. Consequently the efficacy
assessments collected in Study UMD-01-090 provided very limited information. In addition,
even the efficacy analyses performed were largely noninformative due to the heterogeneity7 of
the patient population enrolled in the study and to multiple protocol violations (for instance
19/86 or 22.1% patients were enrolled despite not meeting the inclusion criteria for testosterone
level and/or testicular volume).
Study UMD-01-090, however, collected extensive dose-exposure data (specifically, serum
testosterone levels in over 70 patients for up to 6 months over the whole range of doses
administered), thus expanding considerably the information provided in the pharmacokinetic
Study UMD-01-080. The significance of these data is discussed in the Dosage and
Administration Section.

5

Of the 86 patients enrolled, 59 (69%) had a diagnosis of primary or secondary hypogonadism and 27 (31%) had a
diagnosis of CDGP. Of the hypogonadal patients 61% had primary hypogonadism and 39% had secondary
hypogonadism; 49% of the hypogonadal patients were naïve to testosterone treatment.
6
The initial titration goal was 100-200 ng/dL. Following an amendment (Amendment 6) this goal was abandoned.
7
Part of the basis for heterogeneity was that the study included both testosterone-naïve and non-naïve patients.
More importantly, however, many patients were already in puberty at baseline: 79 % of hypogonadal patients and 52
% of CDGP patients were ≥ Tanner II and, across diagnostic groups, 19 patients or 22% were already Tanner IV or
V (prepubertal and pubertal patients have different initial titration goals). In addition, since some hypogonadal and
CDGP patients had endogenous testosterone production (as indicated by high screening and/or baseline total
testosterone serum concentrations), it is impossible to differentiate the clinical effects of AndroGel from those due to
the endogenous testosterone. Finally, unusually high testosterone levels at baseline observed in some patients may
have been due to incomplete washout of prior testosterone treatment in non-naïve patients; as this was an
uncontrolled study, reliable baseline information is critical for drawing efficacy conclusions.
8
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1.3.3 Safety
The safety information collected from 86 patients treated for 6 months with AndroGel during
trial UMD-01-090 does not identify any new safety signals specific to the pediatric population.
This should not be surprising since the active ingredient in AndroGel is testosterone, a
compound well characterized in both adults and adolescents. In addition, it should be recognized
that, at least for hypogonadal patients, testosterone treatment with AndroGel is not
pharmacological but rather replacement therapy aimed at reaching serum testosterone levels
appropriate for various normal stages of puberty.
There were no patient deaths in either study. There were four serious adverse events, all in
Study UMD-01-0908. Only one of them (slipped femoral epiphysis head) was considered
possibly related to study medication. Only one patient discontinued the trial for an adverse event
(depression).
There was no specific pattern of treatment-emergent adverse events in any of the two studies.
The adverse events encountered were mostly manifestations of childhood illnesses. Most
adverse events were mild in intensity, some moderate and very few were severe9. Although as
many as 48 patients (55.8%) experienced a TEAE that was judged “related” to study medication,
acne is the only adverse event that can be mechanistically attributed with a reasonable degree of
certainty to the study drug. Firm conclusions are difficult to draw due to the absence of a control
group.
Standard clinical laboratory and vital signs evaluations did not show any clinically meaningful
changes on AndroGel treatment.
Dosing Regimen and Administration
The studies submitted with this NDA evaluate three pediatric AndroGel doses: 0.5 g/day, 1.5
g/day, and 2.5 g/day, respectively. These three doses were selected with the goal of providing
serum testosterone concentrations that cover the whole range of testosterone values expected
during adolescence. Since serum testosterone concentrations are not uniform throughout puberty
but rather increase gradually as the hypothalamic-pituitary- gonadal axis matures, AndroGel
treatment is to be started with the low dose (0.5 g/day) and escalated as needed to higher doses (1
g/day and 2.5 g/day) toward adult doses at the end of puberty (5 g/day through 10 g/day). Thus,
it is reasonable to assume that, once a safe starting dose of AndroGel is established, given the
availability of intermediary pediatric doses, as well as the currently approved adult doses,
testosterone titration can be achieved safely with periodic monitoring of serum testosterone, bone
age advancement, Tanner stage progression, and growth velocity10. It is for these reasons that
8

Severe adjustment disorder with depressed mood, appendicitis, slipped femoral epiphysis head, and severe
depression.
9
All severe adverse events were in study UMD-01-090 and all were captured as serious adverse events, described
above.
10
Generally speaking, a starting dose of AndroGel is expected to be low enough to generate serum testosterone
9
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1.3.5 Drug-Drug Interactions
No drug-drug interaction studies were conducted.
Special Populations
No studies were conducted in patients with hepatic or renal failure.
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2.4 Important Issues With Pharmacologically Related Products
Testosterone was first synthesized in 1930. Although well absorbed, oral testosterone is rapidly
degraded during its passage through the liver making the oral route of administration difficult for
long-term therapy. 17α-derivatives of testosterone (e.g. methyl testosterone) were developed to
slow the metabolism but have been associated with hepatotoxicity and are therefore rarely used.
17β-derivatives (enanthate and cypionate) were subsequently developed to extend the duration of
action and are widely used forms of testosterone.
The safety profile of testosterone has been, in general, well characterized due to its established
physiologic functions and to states of testosterone excess (e.g. testotoxicosis, androgen-secreting
tumors, etc). In children, excessive testosterone secretion induces premature manifestations of
virilization and short stature due to early epiphyseal maturation and closure.

2.5 Presubmission Regulatory Activity
Both studies submitted in this application were conducted in response to a Written Request that
the Division issued on June 21, 2002 to Unimed Pharmaceuticals Inc. Per Written Request, the
indication to be studied was that of delayed puberty. Several amendments were issued to the
WR; the main purpose of these amendments was to address some of the scientific and logistic
problems encountered by the sponsor during the implementation of the requested studies. In
addition, the Division provided standard regulatory guidance through several teleconferences
held with the applicant.

2.6 Other Relevant Background Information
None.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES
3.1 CMC (and Product Microbiology, if Applicable)
See CMC review.

(b) (4)
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GCP. Study site visits and inspections were made by the sponsor or designee at regular intervals.
(b) (4)
A total of four audits were conducted at four different study sites.
performed all data management activities.
A routine Division of Scientific Investigation (DSI) visit was requested by DMEP for the clinical
sites with the largest number of patients enrolled. Four sites were inspected; they contributed a
total of 38 patients (44 % of all patients enrolled in study UMD-01-090). The main observations
made by the DSI team are summarized next:
Site 124 (enrolled 10 patients):
• Contrary to the study protocol several subjects had evaluations performed by multiple
observers (instead of one observer).
• Two subjects with Month 6 bone age data did not have it included in the study report18.
Site 104 (enrolled 9 patients):
• Four out of nine patients did not meet the inclusion criterion for baseline testosterone
level and one additional patient did not meet the inclusion criterion for testicular volume;
all five violators were enrolled with waivers from the sponsor.
Site 109 (enrolled 10 patients):
• Two patients did not meet the inclusion criterion for baseline testosterone level but were
enrolled with waivers from the sponsor.
Site 103 (enrolled 9 patients):
• Five out of nine patients did not meet the inclusion criterion for baseline testosterone
level (and in some cases also for testicular volume) but were enrolled with waivers from
the sponsor.
• Three patients were deemed ‘non-naïve” by the applicant although they never received
androgen therapy (these patients had the following serum testosterone levels at screening:
561 ng/dL, 205 ng/dL, and 426 ng/dL, respectively).
At the request of the clinical pharmacology team, DSI also conducted an audit of the
analytical portion of Study UMD-01-090, focusing on the total testosterone, free
(b) (4)
testosterone, and dehydrotestosterone measurements (all assays were conducted
). The DSI report concludes that there were “significant deficiencies that
(b) (4)
impact the integrity of the data generated
”. The deficiencies that were identified
concerned both the validation of the assay (accuracy, precision and linearity) and the
analytical runs. Since Study UMD-01-080 (although not formally evaluated by DSI) utilized
the same assay method, the reliability of the data collected in this study comes under
question as well. For a detailed description of these deficiencies refer to the clinical
pharmacology review.
18

Patient 3232 had a month 6 bone age of 14.09 years and patient 3233 had a Month 6 bone age of 14.2 yesrs.
17
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pharmacokinetics (PK) of AndroGel. The study included one treatment group and three
treatment periods during which patients applied one of three escalating doses of AndroGel: 0.5 g,
1.5 g, and 2.5 g (containing 5 mg, 15 mg, and 25 mg of testosterone, respectively) for four
consecutive days19. Each treatment period was separated by a washout period of up to 14 days20.
The selected daily doses of 0.5 g, 1.5 g, and 2.5 g were based on data collected from previous
clinical studies of hypogonadal adult males. The study design is displayed in applicant’s Table
1. The study was conducted between August 2, 2002 and April 23, 2006. The batches of
AndroGel used in this study were 5265-69, EP-1020, and EP-926.

Patients were included in the study on the basis of the following criteria:
• signed informed consent/assent according to local laws
• age 13 to 17 years
• male gender
• a diagnosis of primary or secondary hypogonadism, or constitutional delay of growth and
puberty (CDGP)
• prepubertal maturation status for testosterone-naive subjects as indicated by a testicular
volume of ≤ 3 mL. and a serum testosterone concentration of ≤ 50 ng/dL
• bone age of at least 10.5 years
• hemoglobin of at least 12 g/dL and hematocrit of at least 36%
• baseline growth data of at least six months prior to study drug administration.
Patients were excluded from the study if they met any of the following criteria:
• clinically significant uncontrolled medical condition (e.g., hepatic or renal disease) or
psychiatric disorder
• untreated endocrine disorder (endocrine disorders must have been on stable treatment
regimens for at least three months)
• generalized skin disease that may affect absorption of testosterone gel 1%
• known skin intolerance to alcohol
• investigational drug use within 30 days prior to enrollment
19

(b) (4)
AndroGel was supplied in multi-dose bottles with attached pumps calibrated to dispense
testosterone gel
1%. The 0.5 g dose required one actuation, the 1.5 g required 3 actuations and the 2.5 g required 5 actuations.
Subjects were instructed to apply the daily dose of AndroGel in the morning and to wash the application site with
soap and water 8-10 hours later.
20
After the completion of the study 10 patients entered the clinical study UMD-01-090 (Patients 111/2001,
114/2041, 114-2042, 114/2043, 125/2021, 125/2022, 127/2061, 127/2062, 127/2063, and 27/2064).
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•
•
•
•
•

history of drug or alcohol abuse
use of concomitant medications which could interfere with assessments
Body Mass Index more than one standard deviation (SD) below or three SD above
normal for age
congenital adrenal hyperplasia
known hypersensitivity or intolerance to soy or soy products.

The baseline characteristics for patients enrolled in this study are presented in Table 8. Six
subjects (35.3%) had a diagnosis of primary hypogonadism, seven subjects (41.2%) had a
diagnosis of secondary hypogonadism and four subjects (23.5%) had a diagnosis of CDGP.
Approximately two-thirds of all subjects were naive to androgen therapy prior to entering the
study (11 patients or 64.7%). The mean age at enrollment was 14.8 years (similar for
hypogonadal and CDGP patients) and the mean bone age was 14.0 years. The mean serum total
testosterone concentration was 70.5 ng/dL, (with a median serum total testosterone concentration
of 19.0 ng/dL).

20
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Compliance with the study medication was evaluated by weighing the AndroGel bottle before
the first dose and after the last dose of each treatment period. All subjects were reported to be ≥
80% compliant with study medication. The mean compliance for all subjects was 108.4% (range:
82-136%).
The pharmacokinetic characteristics of total and free testosterone and total dehydrotestosterone
(DHT) generated from Study UMD-01-080 are summarized for all subjects in applicant’s Table
2.7.2:1.

The baseline-adjusted PK parameters are presented in applicant’s Table 11.

21
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For a critical review of the pharmacodynamic data refer to the Clinical Pharmacology review.
Applicant‘s figure titled “Baseline-adjusted Total Testosterone” displays the steady-state profile
for serum testosterone. Similar profiles are observed for free testosterone and total
dehydrotestosterone.

22
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The individual and mean levels of total testosterone (baseline adjusted) for all patients and all
doses (at steady state) are illustrated in applicant’s figure, below.

Importantly, a DSI audit of the pharmacokinetic data from the Study UMD-01-90 (a clinical
study that is summarized in the clinical section of this review) found “significant deficiencies
that impact the integrity of the data”. The deficiencies that were identified concerned both the
validation of the testosterone assays (accuracy, precision linearity) and the analytical runs.
Although data from Study UMD-01-080 were not audited by DSI, Study UMD-01-080 utilized
the same testosterone assay methods as in Study UMD-01-90; therefore, the pharmacokinetic
conclusions of Study UMD-01-080 are being called under question as well. For a detailed
description of these deficiencies refer to the clinical pharmacology review.

5.2 Pharmacodynamics
The pharmacodynamic information was not reviewed in detail. For Study UMD-01-080 the
applicant states that ”short term administration of 0.5 g, 1.5 g, and 2.5 g doses of
testosterone gel 1% did not change predose serum concentrations of FSH, LH, E2, and
SHBG compared to Baseline levels. As expected, there was substantial variability in
individual serum hormone concentrations.” For Study UMD-01-090 the applicant states that
“LH, FSH, estradiol (E2), and sex hormone-binding globulin (SHBG) mean serum concentration

23
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results showed small fluctuating changes from Baseline (increases and decreases) throughout
[the study]”.

5.3 Exposure-Response Relationships
For exposure –response refer to the analysis of bone age advancement in Section 7.1.3.3.

6 INTEGRATED REVIEW OF EFFICACY
(b) (4)

24

Clinical Review
{ Dragos Roman }
(b) (4)

{ AndroGel/testosterone gel }

6.1.1 Methods
6.1.2 General Discussion of Endpoints
The efficacy endpoints evaluated in this study (i.e. bone age, bone age advancement, height,
growth rate, and Tanner stage) are standard endpoints in statural clinical studies.
6.1.3 Study Design
This was a multi-center (18 centers21), single-arm, open-label, 6-month observational study of
AndroGel conducted in 86 males with delayed puberty due to hypogonadotropic hypogonadism
(secondary hypogonadism), hypergonadotropic hypogonadism (primary hypogonadism), or
constitutional delay in growth and puberty. The study included both testosterone naive and nonnaïve patients. Patients who participated in the pharmacokinetic study UMD-01-080 were
allowed enrollment in this study22. During the initial three weeks of the study all the patients
enrolled had their testosterone dose titrated by the investigator with the goal of reaching a serum
total testosterone concentration that, in the judgment of the investigator, was appropriate for each
patient’s baseline stage of puberty. All patients started treatment at a dose of 0.5 g of AndroGel
once daily, applied at bedtime23. Subsequent titration, if necessary, was continued in stepwise
fashion with doses of 1.5 g, 2.5 g, or 5.0 g of AndroGel daily until the desired serum testosterone
level was reached, at which time no further dose increase was to occur. The trial design is
illustrated in applicant’s Figure 1. The stated objective of the study was to “evaluate the clinical
response to Testosterone-Gel 1% (T-Gel) for the treatment of delayed puberty in boys of
adolescent age”. AndroGel was supplied as multi-dose bottles with pump-heads that dispensed
(b) (4)
(b) (4)
gel per actuation of the pump, or as individual sachets containing
of gel24. The
21

The distribution of patients per site was as follows: sites 109 and 124 (10 patients each); sites 103 and 104 (9
patients each); site 113 (7 patients); sites 114, 121, 123, and 127 (5 patients each); site 124 (4 patients); sites 107,
111, and 124 (3 patients each); sites 110, 117, and 128 (2 patients); sites 108, and 122 (1 patient each).
22
Since Study UMD-01-080 was a short-term pharmacokinetic study, patients had limited exposure to testosterone.
23
Five subjects began treatment at a dose > 0.5 g/day (see the Protocol Deviation Section).
24
Prior to dispensing the first dose of testosterone gel 1% from each bottle of study medication, the pump of the
bottle was primed at the investigating site personnel by actuating the pump three times and discarding the delivered
testosterone gel 1%. Subjects were instructed to always apply the testosterone gel 1% at bedtime beginning on the
evening of the Baseline day, to clean, dry, intact skin, and to avoid exposure of application sites to water for a
minimum of five hours following application, but to wash the application sites with soap and water the following
morning upon arising. Subjects were to rub the testosterone gel 1% into the skin with a circular motion, and allow
the application sites to dry prior to covering with clothing (three to five minutes). Subjects were instructed to wash
their hands thoroughly with soap and water following application of gel. A parent supervised the first application of
testosterone gel 1%, and the parent determined when the child no longer needed supervision. The instructions
emphasized that female and younger male family members were not to have direct skin contact with the testosterone
gel 1% or the application sites of the subjects. On the evening before a study visit, the testosterone gel 1% dose had
to be applied as usual.
.
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study was conducted between August 15, 2002 and June 19, 2006. The batches used in this study
were EP-929, E-840, EG-944, 20046B, EG-1124, EA-1071A, and EA-1098A.

The initial dose titration scheme for testosterone-naïve patients is summarized in applicant’s
Table 325. This titration scheme was abandoned with Amendment # 6 (dated February 9, 2004).
Following this amendment the titration scheme was described as follows:
For all enrolled patients, whether testosterone naïve or testosterone-non naïve, the patient’s dose of
Testosterone gel will be evaluated by the investigator during the initial 3 weeks of the study and may be
titrated based on the investigator’s clinical judgment, with the goal of attaining an appropriate target serum
total testosterone range based on the boy’s baseline stage of puberty.

25

For non-naïve patients the initial titration scheme was less specific. The protocol states that “all patients will start
on the evening of the Baseline visit at a dose of 0.5 g of T-Gel per day. The serum T levels obtained at Weeks 1, 2
and 3 (optional) will provide the basis for adjustment of the patient’s T-Gel dose. The T-Gel dose will be adjusted to
the appropriate level based upon the investigator’s clinical judgment”.

26
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Inclusion criteria
The clinical protocol has been amended six times. Amendment # 6 lists the following inclusion
criteria:
• signed informed content an assent according to local laws
• age of 13-17 years and a diagnosis of delayed puberty due to primary or secondary
hypogonadism or CDGP
• patients could be naïve or non-naive to androgen therapy
• patients naïve to androgen therapy had to have a total testosterone level ≤ 50 mg/dL and a
testicular volume ≤ 3 mL or to have completed study UMD-01-080; patients non-naïve to
testosterone therapy did not have a minimum testosterone level or testicular volume.
• bone age of at least 10.5 years
• available baseline growth data for at least 6 months prior to receiving testosterone in
Study UMD-01-080 or current study.
Exclusion criteria
Amendment # 6 listed the following exclusion criteria:
• skin intolerance to alcohol or allergy to soy products
• generalized skin disease that would affect the absorption of topically applied testosterone
• known contraindications to testosterone or other androgen product
• patients unable to complete the appropriate washout period
• use of medications that may cause interactions with testosterone therapy
• clinically significant, uncontrolled clinical conditions (hepatic, renal, psychiatric)
27
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Statistical plan and populations analyzed
Data were presented using summary statistics. Since this study was an observational study, no
statistical testing was performed. Analyses are presented for the following patient groups:
• all subjects (defined as all subjects who received at least one application of AndroGel
• all subjects diagnosed with primary or secondary hypogonadism
• all subjects diagnosed with CDGP.
For each analysis population, patients were grouped with respect to their “overall dose” of
Androgel that they received during the study32. The schedule of assessments and the window for
each visit is presented below33.
32

The overall dose (expressed in grams) was calculated as follows: if a subject received 1.0 g/day for 90 days
his/her overall dose would be 90 g. Doses were split into three groups (tertiles) for summarization: “low” (< 100 g),
“medium” (100-240 g), and “high” (>240g).
29
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21, 2002)
Amendment # 5 (March
27, 2003)
Amendment # 6
(February 9, 2004)

definition of prepubertal status.
Included minor administrative changes.
The study inclusion/exclusion criteria were changed as follows: CDGP patients were
allowed in the study, the baseline testosterone level for testosterone-naive boys was
changed from from < 30 ng/dL to < 50 ng/dL, the upper testosterone treatment
concentration of 200 ng/dL for testosterone naive boys was removed, and the
instructions to discontinue patients who exceeded a serum testosterone concentration of
250 ng/dL were removed.

Study disposition
Eighty-six patients were enrolled in the clinical trial and 78 (90.7%) completed the study. Eight
patients discontinued the study for the following reasons: adverse event (one patient)34, serum
testosterone > 250 ng/dL at Week 2 (two patients)35, protocol violation (two patients)36,
investigator’s decision (two patients), and “other” (1 patient). Applicant’s Table 4 summarizes
the subject disposition information.

Protocol deviations
The applicant lists the following protocol deviations:
• Five patients who had participated in Study UMD-01-080 started Study UMD-01-090 on
a dose higher than the protocol specified dose of 0.5 g/day (three patients started on 1.0
g/day and two subjects on 2.5 g/day).
34

Depression.
In early versions of the protocol patients were to be discontinued if testosterone level was > 250 ng/dL. This was
changed with Amendment # 6.
36
One patient was noncompliant with study medication; the violation for the second subject was not recorded.
35
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2) as the treatment of CDGP includes “initiation, maintenance and in some cases
acceleration of pubertal development” [..] treatment is still provided if the rate of
progression is less than clinically desired”.
3) “parameters that mark changes in development such as Tanner staging, testicular volume,
height, and testosterone levels do not always develop in synchronous manner”
4) it is possible that some patients who were non-naïve to treatment did not complete a
satisfactory washout period
5) it is not uncommon for boys with hypogonadism to produce some amounts of circulating
testosterone (e.g. patients 1204, 1223 and Klinefelter patients).
6.1.4 Efficacy Findings
Demographics and baseline characteristics
The baseline patient characteristics are summarized in Table 7. The mean age of all subjects was
14.3 years (range 12 to 18 years) and the mean bone age was 13.7 years. The mean bone age and
mean chronological age were concordant for hypogonadal patients and was delayed by one years
for CDGP patients. Of the 86 patients enrolled, 59 (69%) had a diagnosis of primary or
secondary hypogonadism and 27 (31%) had a diagnosis of CDGP.
Of the hypogonadal patients 61% had primary hypogonadism and 39% had secondary
hypogonadism; overall, 49% of the hypogonadal patients were naïve to testosterone treatment.
The underlying diagnosis for patients with primary hypogonadism was Klinefelter’s Syndrome
(21 patients), gonadal failure (2), cryptorchidism, (1), anorchia (3) and “other” (9). The
underlying diagnosis for patients with secondary hypogonadism was CNS disorder (4),
Kallman’s syndrome (1), and “other” (18). Only approximately 20% of hypogonadal patients
were prepubertal (Tanner stage I) and the mean total testosterone level was 81.1 (range 3 to 470)
which indicates that some of these patients were capable of testosterone secretion or were
improperly washed out of prior testosterone therapies, or both. All 7 patients Tanner stage V had
Klinefelter syndrome.
Patients with CDGP were mostly naïve to testosterone treatment (78%); on average, they were
shorter, had a small delay in bone age (one year), and had a mean testicular volume of 4.4 mls
(range 1 to 15 mls), consistent with early puberty. Only about half (48%) were Tanner stage I
for pubic hair, with most Tanner stage II and III.
Ten patients (11.6%) participated in the pharmacokinetic Study UMD-01-080; 8/10 were
testosterone naïve at the initiation of the PK study. The 75 patients who were enrolled directly in
Study UMD-01-90 were approximately evenly distributed between testosterone-naïve (42
patients or 56%) and non-naive (33 or 44%).

35

Clinical Review
{ Dragos Roman }
(b) (4)

{ AndroGel/testosterone gel }
Mean (SD)
260.4 (215.1)
310.2 (247.3)
Range
51, 969
51, 969
Source: Tables 10.2.9 (A), 10.2.9 (B), and 10.2.9 (C) in UMD-01-090 Study Report.

165.1 (75.4)
85, 331

A scatterplot of serum concentrations of total testosterone from screening through Week 3 is
presented in applicant’s Figure 9(A) below. It is noteworthy that, at screening, a remarkable
number of patients have testosterone levels above the 50 nd/dL threshold proposed as an
inclusion criterion for testosterone naïve-patients. The applicant comments that some
hypogonadal patients were still capable of endogenous testosterone secretion or were improperly
washed out, while some CDGP patients may have been in the early stages of puberty (refer to the
baseline characteristics section and to the protocol deviation section for details). It is remarkable
that at Week 1 (the first post-baseline, steady-state testosterone measurement on 0.5 g of
AndroGel a large number of individual measurements were in the adult range (300-100 ng/dL).,
as were on subsequent measurements.

Total testosterone levels during the maintenance period
Table 10 summarizes descriptive statistics of serum total testosterone concentrations associated
(b) (4)
with
doses (0.5 g/day, 1.5 g/day, and 2.5 g/day) from Month 1 to Month 6.
The 0.5 g/day and the 1 g/day doses were associated with comparable mean serum testosterone
concentrations through Month 3; for the next two measurements (Months 4 and 6) there was no
consistent pattern. The 2.5 mg AndroGel dose was clearly associated with higher levels
throughout the whole study.
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Change from baseline at
Month 4
N
Baseline mean
Mean (SD)
Range
Change from baseline at
Month 6
N
Baseline mean
Mean (SD)
Range
Change from baseline at
Final Visit
N
Baseline mean
Mean (SD)
Range

63
81.7
209.7 (201.6)
-198, 834

44
91.1
203.9 (225.9)
-198, 834

19
60.1
223.1 (133.6)
38, 542

68
89.9
169.6 (161.8)
-210, 885

47
97.2
170.3 (160.9)
-170, 885

21
73.7
168.1 (167.6)
-210, 448

84
75.5
172.9 (191.0)
-210, 1256

57
81.1
179.1 (208.6)
-170, 1256

27
63.4
160.0 (149.9)
-210, 448

Source: Tables 10.2.13 (A), 10.2.13 (B), and 10.2.13 (C) in UMD-01-090 Study Report.

\
A scatterplot of individual total testosterone values from baseline through Month 6 is presented
in applicant’s Figure 9.1 (A). In general the distribution of individual values is similar across all
timepoints measured from Month 1 through Month 6. As noted during the titration period,
absolute total testosterone values in the adult range (300-1000 ng/dL) were observed with all
doses including the starting AndroGel dose of 0.5 g/dL.

A scatterplot that includes individual serum total testosterone values in hypogonadal patients
only is presented by the applicant as Figure 9.1 (B).
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A similar scatterplot for CDGP patients is presented by the applicant as Figure 9.1 (C).

Since during the study it was observed that several patients were dosed using the wrong pump –
head the applicant conducted several analyses that compared serum total testosterone
(b) (4)
concentrations on the
pump, and on the mixed use of both pumps.
It needs to be recognized, however, that patients were titrated based on serum testosterone levels
making the clinical impact of using the inappropriate pump of less importance. Theuse of the
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Range
-8.2, 17.4
-8.2, 16.0
Change from baseline to
Final visit
N
81
58
Mean (SD)
-0.15 (5.45)
-1.10 (5.67)
Range
-28.6, 11.9
-28.6, 11.1
12-month growth
velocity SDS
N
38
25
Mean (SD)
0.43 (1.95)
0.57 (2.25)
Range
-2.2, 9.9
-1.8, 9.9
Source: Tables 10.2.1 (A), 10.2.1 (B), and 10.2.1 (C) in UMD-01-090 Study Report.

-0.7, 17.4
23
2.25 (4.02)
-4.0, 11.9
13
0.14 (1.23)
-2.2, 2.1

Growth velocity change on study drug is presented, by “overall dose”, for the hypogonadism and
CDGP populations in applicant’s Table 9. Although the number of patients for each dose in each
of the study population is small, there does not appear to be a distinct dose-dependent
acceleration of height velocity. As mentioned above, interpretation of these data without a
control group is daunting.

Testicular volume
Summary statistics for the changes in testicular volume are presented in Table 20. Not
surprisingly, the changes from baseline through Month 6 were minimal for the hypogonadal
patients. CDGP patients had an average increase in mean testicular volume of approximately 2
ml indicating progression through puberty. As several patients in the CGDP group were already
in puberty at baseline it is impossible to differentiate any potential effect of AndroGel from those
of the physiologically progressing puberty.
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•
•

Although the duration of the trial was approximately 6 months for most patients, a
sizable number of patients had advances in bone age in excess of 6 months, some as high
as two years.
Several patients had reductions in bone age (i.e. negative baseline subtracted values at
the end of trial), which is biologically implausible.

As the above described scatterplot indicates that several patients had a decrease in bone age
which is biologically impossible, an analysis of bone age advancement excluding there values
was requested from the applicant. This analysis excluded 3 patients in the low dose group, 4
patients in the medium dose group, and 4 patients in the high dose group. This information is
summarized in Table 23. The mean change in bone age at final visit showed a discrete dose
response (0.47 for low dose, 0.58 for medium dose and 0.65 for high dose). The bone age
advancement was highest with the low dose and greater with the high dose relative to the
medium dose.
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Gynecomastia
Although 10 subjects (12%) developed gynecomastia during the trial, this finding has limited
significance since gynecomastia is a common occurrence in boys during puberty. Breast
volumes were not measured; instead, the horizontal diameter of the breast was assessed at
baseline in 18 patients (21%) and was on average 6.7 cm. Fourteen patients had measurements
at both baseline and final visit; for this subgroup the mean diameter decreased by 0.6 cm.
Application site (skin) assessment
The applicant reports that three patients had developed transient abnormalities at the application
site:
• Patient 123/1222 had a fine popular rash in skin folds in his abdomen and flank at Week
3 that returned to normal at Month 1.
• Patient 124/1239 had a slightly pink, dry and itchy abdomen at Month 2 that normalized
at Month 3.
• Patient 126/1251 had a mild “acne burn” on his left arm at Month 2 that normalized at
Month 3.
7.1.4 Other Search Strategies
Only standard analyses of adverse events were conducted.

57

Clinical Review
{ Dragos Roman }
(b) (4)

{ AndroGel/testosterone gel }

Most TEAEs were reported as mild in severity. The only severe TEAEs were those that were
also reported as serious adverse events (appendicitis, slipped femoral epiphysis, adjustment
disorder with depressed mood, and depression). A total of 26 TEAE were reported as moderate
in severity (19 reported in patients with hypogonadism and seven in patients with CDGP). Most
“moderate” TEAE were reported by only one patient; exceptions were upper respiratory tract
infection NOS (4 patients), cough (3 patients), viral infection NOS (3 patients), pyrexia (2
patients) and arthralgia (2 patients).

Forty eight patients (55.8%) experienced a TEAE “related” to study medication47. Applicant’
Table 18 lists such TEAEs that occurred with a frequency ≥ 5%. The only such TEAEs that
could not be ascribed to intercurrent illnesses were arthralgia and acne. Headache was the most
frequent TEAE (14%).

47

Includes relationships of ”possible”, “probable”, and “unknown”.
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A display of adverse events with a frequency ≥ 2% by dose (0.5, 1.0, 1.5, or 2.5 g/day)
is included in applicant’s Table 19; it does not indicate any clear dose response with the
exception of nasopharyngitis, upper respiratory tract infection, pharyngitis, headache, and
possibly acne and contact dermatitis. It should be recognized that exposure was not balanced
between the different doses (for instance more patients were exposed to the 0.5 g daily dose than
any other dose).
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Incidence of Acne
Nine patients (10.5%) had a TEAE of acne. Six of the nine patients developed acne during the
first two months of treatment, four patients (4.7%) developed it at Month 1 and two patients
(2.3%) developed it at Month 2. One patient who had worsened acne at Month 2 also had another
adverse event of acne at Month 3.
7.1.5.4 Common adverse event tables
Refer to Section 7.1.5.3.
7.1.5.5 Identifying common and drug-related adverse events
Absence of a control group makes interpretation of the safety data in this clinical trial difficult.
It is important to recognize that most adverse events observed are common childhood illnesses or
symptoms. Of the TEAEs that were considered treatment-related by the investigators, acne was
the only one that could be mechanistically related to study drug; this is, however, an anticipated
finding for testosterone replacement in adolescents.
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7.1.5.6 Additional analyses and explorations
None.
7.1.6 Less Common Adverse Events
Adverse events occurring in only one patient (5.9%) in study UMD-01-080 were: upper
abdominal pain, constipation, nausea, seasonal allergy, viral gastroenteritis NOS, abrasion NOS,
convulsion NOS aggravated, rhinorrhea, upper respiratory tract infection, acanthosis nigricans,
and petechiae.
7.1.7 Laboratory Findings
7.1.7.1 Overview of laboratory testing in the development program
Clinical laboratory evaluations included hematology tests (hemoglobin, hematocrit, RBC count,
platelet count, and white cell count plus differential), chemistry analytes (alkaline phosphatase,
alanine aminotransferase/serum glutamic-pyruvic transaminase (ALT/SGPT), aspartate
aminotransferase/serum glutamic-oxaloacetic transaminase (AST/SGOT), total bilirubin, blood
urea nitrogen, creatinine, glucose, electrolytes, urinalysis, and lipid panel (total cholesterol, high(b)
density lipoprotein, low-density lipoprotein, triglycerides. Hormone assays were performed (4)
Clinical laboratory evaluations
(other than hormonal assessments) were performed at baseline, and almost monthly between the
Month 1 and Month 6 timepoints.
7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values
Unless otherwise specified, the laboratory data are presented only for study UMD-01-090.
7.1.7.3 Standard analyses and explorations of laboratory data
7.1.7.3.1 Analyses focused on measures of central tendency
Table 24 summarizes the hematology changes on trial by testosterone exposure (low, medium,
and high dose) and across all doses. There were no clinically meaningful changes by Month 6 in
any of the tests analyzed.
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7.1.8.4 Additional analyses and explorations
None conducted.
7.1.9 Electrocardiograms (ECGs)
7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results
AndroGel is an approved drug product. Refer to the review for NDA 21-015.
No ECG reports/analyses were identified in the study reports for Study UMD-01-080 and study
UMD-01-090, respectively.
7.1.9.2 Selection of studies and analyses for overall drug-control comparisons
Refer to Section 7.1.9.1.
7.1.9.3 Standard analyses and explorations of ECG data
Refer to Section 7.1.9.1.
7.1.9.3.1 Analyses focused on measures of central tendency
Refer to Section 7.1.9.1.
7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal
Refer to Section 7.1.9.1.
7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities
Refer to Section 7.1.9.1.
7.1.9.4 Additional analyses and explorations
None done.
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7.2 Adequacy of Patient Exposure and Safety Assessments
7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety
7.2.1.1 Study type and design/patient enumeration
Refer to Section 6.1.3.
7.2.1.2 Demographics
Refer to Section 6.1.4.
7.2.1.3 Extent of exposure (dose/duration)
In Study UMD-01-080, 13 of the 17 subjects enrolled received all three doses of AndroGel (0.5
g/day, 1.5 g/day and 2.5 g//day, respectively) once. The remaining four subjects received only
the 0.5 g/day and 1.5 g/day AndroGel doses once.
The mean (SD) duration of patient exposure to AndroGel in Study UMD-01-090 was 161.2
(43.5) days. Approximately 83% of subjects were exposed to study medication for ≥ 151 days.
The patient exposure in this study is summarized in applicant’s Table 15.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety
There were no secondary sources used in the review of this supplement.
7.2.2.1 Other studies
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There were no other studies reviewed than those included in the supplement.
7.2.2.2 Postmarketing experience
There is no postmatketing experience with AndroGel in children.
7.2.2.3 Literature
There are no clinical trials of AndroGel in children.
7.2.3 Adequacy of Overall Clinical Experience
7.2.4 Adequacy of Special Animal and/or In Vitro Testing
AndroGel is an approved drug product (refer to the original approval of NDA 21-015).
7.2.5 Adequacy of Routine Clinical Testing
The clinical testing in trials UMD-01-80 and UMD-01-09 was standard and adequate.
7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup
Refer to the current AndroGel label.
7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and Particularly
for Drugs in the Class Represented by the New Drug; Recommendations for Further Study
AndroGel has is an approved drug product (refer to NDA 21-015).
7.2.8 Assessment of Quality and Completeness of Data
Study UMD-01-90 had multiple protocol violations/deviations. Many of them were related to
the inclusion criterion that specified a serum testosterone level ≤ 50 ng/dL and testicular volume
≤ 3 mls in testosterone-naïve patients (refer to Section 6.1.3 for details). Although most
violations were minor elevations above the prespecified criteria, some were not (for instance
some testosterone-naïve patients were enrolled with testosterone levels of 178 and 426 ng/dL,
respectively or with testicular volumes of 8-15 mls). In addition, several non-naïve patients were
enrolled with high baseline testosterone levels and some of the hypogonadal patients had residual
testosterone secretion (or may have not have been washed out properly of the pre-existing dose
of testosterone), while several CDGP patients were clearly already in puberty. Although the
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latter were not formal protocol violations, they reduced considerably the chance to obtain an
interpretable dataset at the end of the study and should have been anticipated by the applicant.
Paying limited attention to enrolling patients with quality baseline data in a study that does not
include a control arm and for which the baseline data are the only internal control, doomed any
sustained attempt to extract meaningful efficacy information from this study. Even more
regrettable, is the fact that the bone age data, critical for interpreting the effect of AndroGel on
bone age maturation, was incomplete and consequently inconclusive.
Finally, and importantly, a routine, audit of the testosterone data collected in Study UMD-01
090, concluded that there were “significant deficiencies that impact[ed] the integrity of the data
(b) (4)
generated
”.49 These deficiencies concerned both the validation of the assay
(accuracy, precision, linearity) and the analytical runs (for a detailed description of these
deficiencies, refer to the clinical pharmacology review).
7.2.9 Additional Submissions, Including Safety Update
The application does not include a safety update.

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions
There were no adverse events that could have been clearly associated with AndroGel with the
exception of acne. The small size of the dataset and the absence of a control group limit the
ability to draw further conclusions. It should be recognized however that the active ingredient in
AndroGel is testosterone and that the safety profile of testosterone, in general, is well known due
to its established physiologic functions and to states of testosterone excess (e.g. testotoxicosis,
androgen-secreting tumors, etc).

7.4 General Methodology
7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence
7.4.1.1 Pooled data vs. individual study data
Not applicable. There was a single clinical study.
7.4.1.2 Combining data
Refer to Section 7.4.11.

49

(b) (4)

, was the clinical laboratory where the testosterone data were centrally analyzed)
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7.4.2 Explorations for Predictive Factors
None done.
7.4.2.1 Explorations for dose dependency for adverse findings
None done due to the small size of the dataset.
7.4.2.2 Explorations for time dependency for adverse findings
None done due to the small size of the dataset.
7.4.2.3 Explorations for drug-demographic interactions
None done due to the small size of the dataset.
7.4.2.4 Explorations for drug-disease interactions
None done due to the small size of the dataset.
7.4.2.5 Explorations for drug-drug interactions
None done due to the small size of the dataset.
7.4.3 Causality Determination
There were no adverse events that could have been clearly associated with the AndroGel with the
exception of acne. The small size of the dataset and the absence of a control group do not allow
further conclusions.

8 ADDITIONAL CLINICAL ISSUES
8.1 Dosing Regimen and Administration
The studies submitted with this NDA evaluate three pediatric AndroGel doses: 0.5 g/day, 1.5
g/day, and 2.5 g/day, respectively. These three doses were selected with the goal of providing
serum testosterone concentrations that cover the whole range of testosterone values expected
during adolescence. Since serum testosterone concentrations are not uniform throughout puberty
but rather increase gradually as the hypothalamic-pituitary- gonadal axis matures, AndroGel
treatment is to be started with the low dose (0.5 g/day) and escalated as needed to higher doses (1
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8.8 Other Relevant Materials
None.

9 OVERALL ASSESSMENT
9.1 Conclusions
(b) (4)
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9.2 Recommendation on Regulatory Action
(b) (4)

9.3 Recommendation on Postmarketing Actions
9.3.1 Risk Management Activity
None.
9.3.2 Required Phase 4 Commitments
None.
9.3.3 Other Phase 4 Requests
None.
(b) (4)
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10 APPENDICES
10.1 Review of Individual Study Reports
Refer to the body of the clinical review.
(b) (4)
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