CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
1 22-214

MEDICAL REVIEW(S)



CLINICAL REVIEW

Application Type
Submission Number
Submission Code

Letter Date
Stamp Date
PDUFA Goal Date

Reviewer Name
Review Completion Date

Established Name
(Proposed) Trade Name
Therapeutic Class
Applicant

Priority Designation
Formulation

Dosing Regimen
Indication

NDA
22-214
N 000

September 4, 2007
September 5, 2007
March 5, 2008

- Dragos Roman

February 19, 2008

Anastrozole
Arimidex
Aromatase inhibitor
AstraZeneca

P

Tablet
I mg daily
Treatment of precocious puberty

in McCune-Albright Syndrome
Intended Population: Girls with McCune-Albright Syndrome

and precocious puberty



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

Table of Contents
1 EXECUTIVE SUMMARY 5

1.1 RECOMMENDATION ON REGULATORY ACTION ...ccovuterreerrrreesereersrsnesssesessesesseasssrasssssssssssssssssessssasssssssssasessassssssnss
1.2 RECOMMENDATION ON POSTMARKETING ACTIONS
1.2.1 Risk Management ACtVItY.....ccoriciormiin e
1.2.2 Required Phase 4 CommItMents .........cccoeverereeeininninccecniccscccnnns
1.2.3 Other Phase 4 REQUESES ......coiiice ettt e
1.3 SUMMARY OF CLINICAL FINDINGS ....cccuvttrrneeesreeecrreesssnersseeesssasssssesessnessnsssssessssrsessssessssssssssessssessssrssssassssssassssases
1.3.1 Brief Overview of Clinical Program
1.3.2 EfTICACY wereereeeiirerieccirrct ettt st ettt eatshe st b st e e b s bbb st pae b sb e e e n et s m et aene st e e e seneeeen e e
1.3.3 SALBLY weeeeeriireeierrreeetreteert e e e s et ettt et s e et et es e e e se e e s e e ae ne et e anrenenesrns
1.3.4 Dosing Regimen and Administration....
1.3.5 Drug-Drug INTETACHIONS .e.ceceveruereerteieniererieseeesitetrtsteeee et eaesessnesesnestesesssessessesssssesessenseseesssassessesses
1.3.6 Special POPUIALIONS .....cviviiiiiiiiiici bbbt

2 INTRODUCTION AND BACKGROUND 12

2.1 PRODUCT INFORMATION .....uuuererriieieeieeeeeieeieeeseasaseeeaaaasssnsneeseeeesessasassssstsnmessereseeassassesssssssssessesesessessessesssssnnnnsnnns 12
2.2 CURRENTLY AVAILABLE TREATMENT FOR INDICATIONS...cccccuvrieeeeiieeeeeirereeeeessseraesssseeeessnsesssessnseesseesnseessesans 12
2.3 AVAILABILITY OF PROPOSED ACTIVE INGREDIENT IN THE UNITED STATES...cccoittteeveerrreeerireeressssesesessessesnenssses 12
2.4 IMPORTANT ISSUES WITH PHARMACOLOGICALLY RELATED PRODUCTS
2.5 PRESUBMISSION REGULATORY ACTIVITY ..uvervecrreeeerrrerenieesrsesesreeessnsessssasascessesesssssssesssssssssessssssssnsersssssssssssesseessn
2.6 OTHER RELEVANT BACKGROUND INFORMATION .....cccceiiuvireeerrrreeeeesrsseersesssssesessssssssessssssesssssssssssssssssssssssssessesns

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES 13

3.1 CMC (AND PRODUCT MICROBIOLOGY, IF APPLICABLE) ......cceictieitenienuienstencestreeeeee st ssaeesaeessmesseseseneseeseseeneen 13
3.2 ANIMAL PHARMACOLOGY/TOXICOLOGY ..vureaueraneeererrecsmsensieseestesteseessesstrstsasecsssnsareenessesasessesaeesssssesssssseseennsases 13

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY 13

4.1 SOURCES OF CLINICAL DATA ..c.ueiiiiiiieieeceeeetee ettt st en e eve e e s eneesasesse et esse s eseesese s e e s s e sasesee s seaneesesansanenen
4.2 TABLES OF CLINICAL STUDIES ...cetsueteutersnrencreresretesnesseessrtessessnconsesonmesnssesmesstessesonsessesssessstesssssnessesesessansosasssses
4.3 REVIEW STRATEGY ....eoveerrmrrreercncenne

4.4 DATA QUALITY AND INTEGRITY
4.5 COMPLIANCE WITH GOOD CLINICAL PRACTICES
4.6 FINANCIAL DISCLOSURES ..ccueiiteerereecertreimeseesecrtesmesasesenesasesansas e seaseseasesesarssmeensrssnreseessessasseassnsoneessasessessnes

5 CLINICAL PHARMACOLOGY 15

5.1 PHARMACOKINETICS ...uevteiieeeeeeeeieaareeeeeerssnsseessasessnseesesassssesaassssssesassssessssssssssssassssssrasssnsessenssssessessnsssessssssssnssssss 15
5.2 PHARMACODYNAMICS ...cccovreernrererrrressareesssssessssessesssesssnsassessssesssssassasseanssssasassassssasassessssnessssssssnsessnsesssssesssnsessses 17
5.3 EXPOSURE-RESPONSE RELATIONSHIPS ......uuicieeieieeeetieieeeeeieeeseeeeessssnnseeesesearsesseasasaasasssssssesssesesasaassasssssssnnnnnes 18

6 INTEGRATED REVIEW OF EFFICACY . 18

6.1 INDICATION ...cccitieeeecrierreeeeaeeesaeteeseeesssreersseeassssntasasteretassasassesseessssasssssssesstasaseessssssassansesesassssesrssensstenesssnessssssanss
6.1.1 Methods....ccceimeccenminiicccrirtinccinencetcese s
6.1.2 General Discussion of Endpoints
6.1.3 StUAY DESIZN cveririiieeeiireceeetieee et et st ecet e et e eces e s e et s s e et s e ne s e e e e et e rt e e s s r et e nas e e ent s nesra st enes
6.1.4 EFfICACY FINAINES c.eeeverririenreeierrieeritrertriestrsernesercsensne e sses e seressssecsasssseesass st saseneennsennsonsnsseneessesssanesssenns
6.1.5 Clinical Microbiology ...
6.1.6 Efficacy CONCIUSIONS .uveeirrierieeiereerrierirenenisesresteeesre st ccnse st et raresasassesescsssstsseernesnessessensesessneneesssssnessenns

7 INTEGRATED REVIEW OF SAFETY 50

‘7.1 METHODS AND FINDINGS.....
7.1.1 Deaths




Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

7.1.2 Other Serious AdVErse EVENS.. ...ttt cm s et 50
7.1.3 Dropouts and Other Significant AdVerse EVENLS......c.vvvveereriverrierirtenternseeseseerrtsecerensstsstscesessesseseeseses 51
7.1.4 Other Search Strategies .....cccovcrverrcermecrrntesrecnenreensresscereeneenes
7.1.5 Common Adverse Events
7.1.6 Less Common AAVEISE EVEINLS ....cuiiiiceririeieieiieiieeeste ettt et et as st secessestesassessessenessessees 62
7.1.7 Laboratory Findings
T 1.8 VAl SINS uieuieriiireeieeniereeiteeeerecertsrneeere e eaeeessseses eestssae s et e sasstesassareseessssaneseestssasesnentsanesseeseernanaresnanes
7.1.9 Electrocardiograms (ECGS) ...ccceveeeerreeeeserreeecnrerasercnieseeaesessercessenenes teeeteeereereesaeesbeeaeesbaeeberaeerannraes 70
7.1.10 Immunogenicity .......c.ceeeeereee
7.1.11 Human Carcinogenicity
7.1.12 Special Saféety Studies......ccoeerrceniiieceeceeneeeene
7.1.13 Withdrawal Phenomena and/or Abuse Potential
7.1.14 Human Reproduction and Pregnancy Data
7.1.15 Assessment of Effect on Growth...................
7.1.16 OVErdoSe EXPEIICIICE ..evrveererrrerierrecerreentrsesitentesresesesssessasssesseseesssessesessssesnessesssessasseeseesssssesseossesssssssocs
7.1.17 PoStmarketing EXPETIEICE ....ccvmerirceeereeirrieeneretreeertrtesre st saeeutesneeseeneesnssnesereneennesacenceneesasssseseeassanns
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
7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety ....
7.2.3 Adequacy of Overall Clinical EXPEIriENCE ......oeueruceerrieriieeeriertr sttt et et sne st s e esase e sseeesnes
7.2.4 Adequacy of Special Animal and/or In VItro TeStNG .......ccceoeriiriririiniceeceiee et s
7.2.5 Adequacy of Routine Clinical Testing ......ccecceeereeseneriensienenneas
7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup
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 .....cooceeviecncnninnininnincnnnes 76
7.2.8 Assessment of Quality and Completeness 0f Data........ooveecermireevrreeerniineecrecreniec e reeersecn e ecvensrenns 76
7.2.9 Additional Submissions, Including Safety Update.......cccoevmeiriieinesreciierccrtre e 76

7.3 SUMMARY OF SELECTED DRUG-RELATED ADVERSE EVENTS, IMPORTANT LIMITATIONS OF DATA, AND
CONCLUSIONS ..encieitesiceeateantesieaaterse st e eaeeasee st eeaeeesaeaentasseaant e st aeanaessrasssassesntesaseesersssesesneaseaantes e eantesastesaseaseesseanas
7.4 GENERAL METHODOLOGY

7.4.1 Pooling Data Across Studies to Estimate and Compare INCIAeNce ......covvveeeeevrreecccnirecccencnnnecennnceenns 76
7.4.2 Explorations for Predictive FACIOTS ....cecvirieiriierieeeietete et ete ettt eee s eseese et esee s s eessesnesoesnsssnesesanes 79
7.4.3 Causality Determination.....cccccircercrrerernienererrteteseesieesteseetestrseseesseee st esseeseeseenssessesssnesaasansessesmensesns 79
8 ADDITIONAL CLINICAL ISSUES 80
8.1 DOSING REGIMEN AND ADMINISTRATION .....ccccvirreereerrersrersresssesereesiesssaasssessesessssssssssessssassssessassssmesssssssssssasnses 80
8.2 DRUG-DRUG INTERACTIONS
8.3 SPECIAL POPULATIONS ..............
B4 PEDIATRICS ..cietiieicitcnneeteeeeteeeseeesseeaasssbassaressseeeessssasassssbassssennnesassssssessesssrssnssnssnsssssnstessesesseseessssmosenssssasssssanssnns
8.5 ADVISORY COMMITTEE MEETING.......utiutttiimieetioiiiieeiessssenssnmsssssessossesesssssssssssssssssnsssssssssssssssessessaesssssnsessssnsnns 80
8.6 LITERATURE REVIEW
8.7 POSTMARKETING RISK MANAGEMENT PLAN ....iiitiiiiiiiiiiemeereeeiesssssssasss s sassasssbssesssessessastessaeseesnsissossssnnes 80
8.8 OTHER RELEVANT MATERIALS ... coiiiieriiereeteaetrreeereeseassreserasssesesesssenssssssesssssassssasserornesssrensessssessstosaeressesnsensen 81
9 OVERALL ASSESSMENT 81
.1 CONCLUSIONS ...cceeeeveeeeeeireeeseseteesseasaneeeassssseseaassssresessassssesesasssnsesssssssessssssssessssssssensessssssnsessessnsnesesmsssnnsesssssnsnsees 81
9.2 RECOMMENDATION ON REGULATORY ACTION ...ctiiiiiiiiececeeeeseeeessssssaaeasssssassesasasssssssssssssssssnssssesseseseonssres 81
9.3 RECOMMENDATION ON POSTMARKETING ACTIONS ettt er e e e eeeeresat s s eseeresaassbanssssassasesssssssssssassnsenss 81
9.3.1 Risk Management Activity
9.3.2 Required Phase 4 COMMILIMENES ...cccotiuirmiriiiiieiriet e ceeee ettt st et e eeest st em e sense st e s e e sansessessesne 81
9.3.3 Other Phase 4 REGUESES ...ccceuimiirerecciieireetectnrrese s eestseese et s e e s s ssesee e s sassis st seesesaesseaeesmsaessessnaeanssses 81
9.4 LABELING REVIEW....ccccceevveennnnn.

9.5 COMMENTS TO APPLICANT



Clinical Review

{Dragos Roman}
{22-214/N 000}

{ Arimidex (anastrozole)}

10 APPENDICES 83
10.1 REVIEW OF INDIVIDUAL STUDY REPORTS ......cccvierememerrresesesisesetsissescnesesesesssssssesesessessesssssnsasesssssessssssssssens 83
10.2 LINE-BY-LINE LABELING REVIEW ...ccocuvtiiinenieintetesecececenreresisesssistsensessssssssssessosseessessessrsessssessssssesasssssssnsss 83

REFERENCES 86




Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

1.2 Recommendation on Postmarketing Actions

None.

1.2.1 Risk Management Activity

None.

1.2.2 Required Phase 4 Commitments

None.

1.2.3 Other Phase 4 Requests

None.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Anastrozole is an aromatase inhibitor approved for the treatment of hormone receptor-positive
breast cancer in postmenopausal women . On May 9, 2001, the Agency issued a Written
Request (WR) for the study of anastrozole in boys with pubertal gynecomastia and girls with
McCune-Albright Syndrome (MAS) and progressive precocious puberty. The rationale for using
anastrozole in these two conditions is to reduce endogenous conversion of androgens
(testosterone and adrenal androgens) to estrogens, and in so doing, to suppress the manifestations
of precocious puberty in girls with McCune-Albright syndrome and those of gynecomastia in

! Aromatase inhibitors prevent the conversion of testosterone and adrenal androgens to estrogens (estradiol and
estrone, respectively). Anastrozole is marketed under the brand name Arimidex. In adults, Arimidex is approved as
a 1-mg tablet to be administered orally once a day.



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

pubertal boys. The WR was amended four times; the last amendment (Amendment # 4) was
issued on April 8, 2005. In its final form the WR stipulated the following 4 studies:
e Study 1: a placebo-controlled, randomized, double-blind, multicenter, efficacy and safety
study of anastrozole for the treatment of gynecomastia in pubertal boys.
e Study 2: an open-label, single-arm, efficacy and safety study of anastrozole in girls with
McCune-Albright syndrome and progressive precocious puberty.
e Study 3: a pharmacokinetic (PK) study of anastrozole in pubertal boys with pubertal
gynecomastia.
e Study 4: A population PK analysis conducted in girls enrolled in Study 2.

This review summarizes the efficacy and safety findings of the above-listed studies by
indication.

1.3.2 Efficacy

1.3.2.1 McCune-Albright syndrome

_ the applicant conducted Study 1033IL/0046 (Study 2 of the WR).
This was an open-label, single-arm, multicenter, 12-month study conducted in 28 patients with
McCune-Albright syndrome who received a daily dose of anastrozole of 1 mg. The main

efficacy analyses compared growth velocity, bone age advancement, and vaginal bleeding” on
treatment relative to baseline. The results of these efficacy analyses indicate

‘These observations were made 1n the context of biochemical evidence of partial estrogen
suppression. Specifically, during anastrozole treatment, the mean estradiol serum concentrations
decreased by 32% at Month 6 and by 26.7 % at Month 127,

The main efficacy analyses are listed next:

e The mean annualized growth velocity was reduced on anastrozole treatment from 7.9
cm/yr to 6.5 cm/year; although this change was statistically significant (p=0.035), the
magnitude of the change is of questionable clinical relevance (1.4 cm reduction over 12
months); in addition, in absence of a control group, it is not clear to what extent this
reduction is due to a treatment effect or to variations in endogenous estrogen secretion.
When growth velocity was expressed as Z-score, a similar trend was noted.

% This included the following endpoints: the frequency of annualized episodes of vaginal bleeding, the proportion of
patients with vaginal bleeding at baseline who experienced >50% reduction in the number of vaginal bleeding
episodes on treatment, and the proportion of patients with vaginal bleeding at baseline who experienced cessation of
vaginal bleeding episodes.

* The mean estradiol serum concentrations decreased from 121.85 pmol/L at baseline to 81.95 pmol/L at Month 6
and 89.27 pmol/L at Month 12, respectively (the upper limit of normal was 92 pmol/L); the mean serum testosterone
concentration remained virtually unchanged.
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e The on-trial chan;e in mean “rate of increase in bone age” (or bone age/chronological
age advancement’) relative to baseline was small and did not reach statistical significance
(p=0.223).

e The mean (annualized) frequency of vaginal bleeding episodes increased on treatment
from 13.8 +9.8 at baseline (median 12; range 0 to 30) to 20.1 £+ 24.5 (median 11.4; range
0 to 102); the change was not statistically significant (p = 0.7011)’.

Opverall, there is no disagreement between this reviewer’s conclusions and those of the applicant.
The applicant states that: “In this heterogeneous population there was no observed benefit in
terms of reducing the frequency of vaginal bleeding, decreasing the rate of increase in bone age,
or reducing growth rate in the overall group.”

1.3.2.2 Pubertal gynecomastia

The efficacy of anastrozole in treating male adolescents with gynecomastia of pubertal onset was
evaluated in Study 1033US/0006 (Study 1 of the Written Request). This was a randomized,
placebo-controlled, double-blind, multicenter, 6-month efficacy and safety study of a daily
anastrozole dose of 1 mg. It was conducted in 80 patients with gynecomastia of a minimum
duration of 6 months (approximately 90 % of patients had gynecomastia for more than 1 year).
There were no statistically significant differences between anastrozole and placebo in any

These observations
in the context of a mean serum estradiol reduction of 6.5% at Month 3 and 15.4 % at
Month 6 on anastrozole treatment (and minimal changes in the placebo group).

The main efficacy analyses are listed next:

e The percentage of patients who experienced a > 50% reduction in total breast volume
following 6 months of treatment was slightly higher in the anastrozole group relative to
placebo (38.5 % vs. 31.4 %) but the difference was not statistically significant (p=
0.4687; primary efficacy analysis). Similar results were observed for the ITT and per
protocol populations.

e Patients in the placebo group had a higher Month-6 mean reduction in breast volume
relative to baseline (216.1 mls) when compared to anastrozole-treated patients (130.3
mls); however, the median percent reduction in breast tissue volume was comparable
between treatment groups (-30.6 % anastrozole and -33.3 % placebo).

* The “rate of increase in bone age” (or bone age/chronological age advancement) was defined as the ratio between
the change in bone age in years and the change in chronological age in years (ABA/ACA).

* Although 7/25 (28%) patients with vaginal bleeding at baseline had a > 50% reduction in the frequency of
annualized vaginal bleeding episodes during anastrozole treatment and 10 (40%) experienced cessation in vaginal
bleeding on treatment over any 6-month period (with 3 or 12% patients experiencing a cessation in vaginal bleeding
for the entire 12 months of treatment), overall, more patients had an increase in the frequency of vaginal bleeding on
anastrozole treatment. Specifically, 14 patients had an increase of frequency of vaginal bleeding, 11 patients had a
reduction and 3 patients had no change.
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e The percentage of patients who had any reduction in breast volume in the anastrozole
group (26 patients or 68.4%), was similar to that observed in the placebo-treated group
(24 patients or 72.7%). Similar observations were made for the ITT and per protocol
populations.

» The percentage of patients with breast pain at baseline who became free of breast pain by
Month 6 was similar between the treatment groups (90.9 % in the anastrozole group and
100% in the placebo group).

Additional efficacy assessments were made in the pharmacokinetic study D5394C00001 (Study
3 of the Written Request), which was conducted in a patient population similar to that of Study 1
but with a shorter duration of gynecomastia.

1.3.3 Safety

There were no distinct safety signals identified in any of the three clinical studies conducted in
response to the WR. Objective limitations in the interpretation of the safety data come from the
absence of a control group for two of the three studies, the relatively limited clinical laboratory
assessments, the small size of the datasets, and the lack of vital sign and ECG evaluations. The
safety results are presented next by indication and by study.

1.3.3.1 McCune-Albright syndrome

There were no deaths, and no patients discontinued study 10331L/0046 because of an adverse
event (the only patient who discontinued did so because of lack of efficacy). Three patients
(10.7%) experienced four serious adverse events: three femoral fractures® and an ovarian cyst;
none of these events was considered related to the study drug by the investigators. Although 24
(85.7%) patients experienced a treatment-emergent adverse event (TEAE), the vast majority of
TEAEs were commen childhood illnesses or symptoms; others, either had alternative
explanations (e.g. ovarian cyst) or were TEAEs already labeled in adults (i.e. arthralgia’).
TEAESs judged “treatment-related” by the investigators were few and generally mild in intensity®.
The clinical laboratory evaluations (other than hormonal assessments) were limited to liver

® Fractures in McCune-Albright syndrome patients are not uncommon due to the presence polyostotic fibrosis, a
clinical manifestation of the condition. One patient also had a concomitant diagnosis of Cushing’s syndrome.

7 It should be noted that MAS patients have orthopedic problems due to fibrous dysplasia and, at least in some

- patients, arthralgia may be an associated symptom.

$Five (17. 9 %) adverse events were considered by the investigator to be possibly due to study medication. They
were nausea, acne, pain in extremity (all mild in intensity and resolved), allergic dermatitis (mild, continuing),
increased ALT/AST (moderate in intensity, reportedly resolved).

8
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function tests (ALT and AST); there were no changes of clinical significance in mean values on
treatment. One patient had ALT and AST elevations above the normal range but they were < 3X
ULN; the ALT elevation was present at baseline and only increased slightly by the end of the
treatment. Vital signs and ECGs were not evaluated systematically in the clinical trial.

1.3.3.2 Pubertal gynecomastia indication
1.3.3.2.1 Study 1033US/0006 (Study 1 of the Written Request)

There were no deaths and no SAEs in this study. One patient in the anastrozole group
discontinued the study due to an adverse event of enlarged testicular volume; this event was
judged as moderate in intensity and “possibly” related to anastrozole by the investigator’.

A slightly higher percentage of patients in the anastrozole group had treatment - emergent
adverse events when compared to the placebo group (76.7% anastrozole vs. 64.9% placebo). In
general, the numerical differences in individual adverse events between the two treatment arms
were small, and most adverse events were mild or moderate in intensity'®. Adverse events that
occurred with higher frequency in the anastrozole arm (> 2 patient difference relative to placebo)
were flu syndrome, headache, syncope, and rash.

Almost twice as many patients in the anastrozole group had adverse events that were judged by
the investigators to be possibly related to treatment (16.3% anastrozole vs. 8.1% placebo) but the
numerical differences between the two groups for individual AEs were, in general, very small.
The most frequent were acne (7 % anastrozole group vs. 2.7 % placebo) and headache (7%
anastrozole and 0 % placebo)''. There were no on-trial clinical laboratory measurements. No
ECG and vital signs analyses were provided for this study.

1.3.3.2.2 Study D5394C00001 (Study 3 of the Written Request)

There were no deaths reported in this study. Two patients experienced two serious adverse
events (bilateral slipped capital femoral epiphysis in an obese patient, and acute gastroenteritis).
Two patients discontinued the trial (one was the above-mentioned patient with slipped capital

® An analysis of the change in testicular volume during this trial indicated a slightly higher mean change from
baseline in the anastrozole group (6.6 cc £7.9) than in the placebo group (5.2cc £8.0). For the patients who had
augmentation in testicular volume (21/43 or 49% in the anastrozole group and 19/37 or 51% in the placebo group)
there was a slightly larger mean increase in volume for the anastrozole group (13 cc; range 6 cc to 26 cc) than in the
placebo group (10.4 cc; range 2 cc to 30 cc). In study D5394C0001 (Study 3 of the WR) the mean change in
testicular volume at Month 6 (an increase of 9.4 mls) is slightly higher than that observed in Study 1033US/0006
(6:6 mls) for a similar anastrozole duration exposure and an identical dose. The differences in mean testicular size
may be due to increases in serum FSH levels which exceeded those seen in the placebo arm.

19 The only severe adverse event was in the anastrozole group,diarrhea, which occurred in one patient or 2.3%.

' Other “treatment-related” adverse events that were more frequent in the anastrozole group relative to the placebo
group were diarrhea, hormone level altered, pharyngitis, speech disorder, urogenital disorder, and vomiting (one
patient each in the anastrozole group and none in the placebo group).

9
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femoral epiphysis; the other was a patient with a history of seasonal allergies and urticaria who
withdrew consent).

A total of 30 (79.0%) patients experienced at least one adverse event. The most frequently
reported adverse events (>10%) were acne (23.7%), acanthosis nigricans (15.8%), vomiting
(13.2%) and nasopharyngitis (10.5%). Only one patient (2.6%) reported an AE that was
classified as severe in intensity: slipped capital femoral epiphysis (this AE was also categorized
as an SAE); all other adverse events were classified as mild or moderate. Most adverse events
reported represent common childhood illnesses/conditions; others are adverse events seen in
association with obesity (acanthosis nigricans, hypertension, possibly arthralgia)'?.

Eight patients (21.1%) experienced AEs that were considered by the investigators to be
possibly due to the study medication. The most frequent of such adverse events was acne (7
patients or 18.4%); all acne AEs were reported as mild to moderate intensity'>.

There were minimal changes in the clinical laboratory tests analyzed (ALT, AST, and alkaline
phosphatase) from baseline to Month 6. A few individual ALT and AST values were outside the
normal range but none was considered clinically significant (i.e.> 3X ULN). Analyses of ECG
and vital signs were not submitted for this trial.

When the safety data from the two gynecomastia studies (Studies 1 and 3 of the WR) were
pooled and analyzed, the pattern of adverse events was similar to that observed in the analysis of

individual studies.

In general, there were no significant disagreements between this reviewer’s conclusions and
those proposed by the applicant.

1.3.4 Dosing Regimen and Administration

(b) (4)

1.3.5 Drug-Drug Interactions

No drug-drug interaction studies were conducted.

1.3.6 Special Populations

2 The mean BMI for the patients enrolled in this trial was near the upper limit of normal.
" The only other adverse events considered to be possibly associated with the study medication were arthralgia and
slipped capital femoral epiphysis; both occurred in the same one patient (2.6%).

10
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There were no studies conducted in patients with renal of liver failure.

11
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Anastrozole (brand name Arimidex) is an aromatase inhibitor approved for the treatment of
hormone receptor-positive breast cancer in postmenopausal women. Mechanistically, aromatase
inhibitors lower the concentration of serum estrogens by inhibiting the conversion of testicular
and adrenal androgens to estradiol and estrone, respectively. Arimidex is manufactured as a 1-
mg tablet to be administered orally once a day. To date, aromatase inhibitors are not approved in
children.

2.2 Currently Available Treatment for Indications

There are no approved drug-products for the treatment of pubertal gynecomastia. Similarly,
there are no approved drug products for the treatment of McCune-Albright syndrome.

2.3 Availability of Proposed Active Ingredient in the United States

Anastrozole is currently marketed in the US for the treatment of adult women with hormone
receptor-positive breast cancer.

2.4 Important Issues With Pharmacdlogically Related Products

There are no approved aromatase inhibitors for any indication in children.

2.5 Presubmission Regﬁlatory Activity

On May 9, 2001, the Agency issued a Written Request (WR) for the study of anastrozole in boys
with pubertal gynecomastia and girls with McCune-Albright syndrome (MAS).and progressive
precocious puberty. The WR was amended four times; the last amendment (Amendment # 4)
was issued on April 8, 2005. Between 2001 and the date of submission of the current NDA
(September 4, 2007) there have been multiple communications between the Division of
Metabolism and Endocrinology Products (DMEP) and AstraZeneca in the form of
teleconferences and written responses to questions submitted by the sponsor, all addressing
various scientific and regulatory aspects related to the WR, that are reflected in the WR’s final
form (Amendment # 4). In lieu of a pre-NDA meeting, the Division answered the sponsor’s
questions in correspondence form on November 20, 2006. Some of the clinical issues addressed
at that time were as follows:

" Nolvadex (tamoxifen citrate) contains information in the Clinical Studies and Adverse Event sections of its label
as a result of a study conducted in girls with McCune-Albright syndrome and progressive precocious puberty under
a previous WR but no indication was granted.
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e the Division waived the requirement for an integrated summary of efficacy due to the
heterogeneity of the patient populations studied (adolescent boys with gynecomastia and
girls with McCune syndrome and progressive precocious puberty)

o for reasons stated above the Division waived the requirement for an across-indications
integrated safety summary; however, the Division asked for a summary of incidence of
adverse reports in boys with gynecomastia across both clinical studies conducted in this
patient population

o the Division waived the requirement for a 4-month safety update as the clinical trials for
male gynecomastia were completed and terminated, and the number of patients with
MAS enrolled in extension trials was exceedingly small (such patients will be reported in
Annual Reports)

o the Division has accepted that the Clinical Study Report for Study 10331L/006 submitted
early (on August 30, 2003) and archived to NDA 20-541 does not need to be re-submitted
and may be cross-referenced.

2.6 Other Relevant Background Information

None.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

Anastrozole is an approved drug product. No new chemistry data were submitted.

3.2 Animal Pharmacology/Toxicology

Anastrozole is an approved drug product. No new animal pharmacology data were submitted.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The sources of clinical data are represented exclusively by the clinical trials submitted in
response to the WR.
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4.2 Tables of Clinical Studies

The clinical studies submitted in this NDA are summarized in Table 1.

included in the anastrozole Written R

A randomized, placebo-controlled, double-blind, multicenter, 6-month
efficacy and safety study of anastrozole conducted in 80 adolescent boys
with pubertal gynecomastia of > 6 month duration.

Study 2 (Study 10331L/0046) An open-label, single-arm, 12-month efficacy and safety study of
anastrozole conducted in 28 girls with McCune-Albright syndrome and
progressive precocious puberty.

Study 3 (Study D5394C00001) A pharmacokinetic (PK) study of anastrozole conducted in 38 pubertal
boys with gynecomastia.
Study 4 A population PK analysis conducted in 28 girls enrolled in Study 2.

4.3 Review Strategy

This clinical review has focused on the three clinical studies (studies 1 through 3 of the Written
Request), which were reviewed individually.

4.4 Data Quality and Integrity

The applicant states that the quality of study data was assured through monitoring of
investigational sites, appropriate training of study personnel, independent audits, investigational
site visits, and periodic data source verification.

4.5 Compliance with Good Clinical Practices

The sponsor indicates that the studies were performed “in accordance with the ethical principles
that have their origin in the Declaration of Helsinki and that are consistent with Good Clinical
Practice (GCP) and applicable regulatory requirements.” Patients had to sign informed consent
prior to receiving study drug and the study protocols had to be approved by Institutional Review
Boards.

4.6 Financial Disclosures

The applicant submitted a signed Form FDA 3453 indicating that:

14



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

o there were no financial agreements with the listed investigators whereby the value of
compensation to the investigator could be affected by the outcome of the study as defined
in 21 CFR 54.2(a)

e cach listed investigator required to disclose to the sponsor whether the investigator had a
proprietary interest in this product or a significant equity in the sponsor as defined in 21
CFR 54.2(b)

* no listed investigator was the recipient of significant payments of other sorts as defined in
21CFR 54.2(%).

A Form FDA 3455 was filed on behalf of Dr.[QXG) Investigator at site
(b) (6) for clinical study [CRC) where she treated
(b) () Dr.m is listed as having received “significant payments o

other sorts”. If is wort mentloninit at the study“

5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics

5.1.1 McCune-Albright syndrome

Study 4 of the Written Request was a population pharmacokinetic analysis of anastrozole in girls
with McCune-Albright syndrome enrolled in Study 10331L/0046 (Study 2). In this study each
girl was treated with 1 mg of orally administrated anastrozole daily for 12 months. Patients had
two blood samples collected at the Month 1 visit (the first sample was collected between 0 and 2
h after the first anastrozole dose and the second sample was collected between 3 and 24 h after
the first anastrozole dose). Two additional blood samples were collected randomly at anytime
after Month 3 (Month 3 and Month 6 of anastrozole therapy). The pharmacokinetic endpoints
were as follows: apparent oral clearance (CL/F), apparent volume of distribution at steady state
(Vss/F), maximum anastrozole plasma concentration (Cmax), area under the anastrozole plasma
concentration-time curve over the dosing interval (AUC), and terminal elimination half-life (t1.2).
They are summarized in applicant’s Table S 2. For further details and for a critical look at the
applicant’s pharmacokinetic analysis refer to the clinical pharmacology review.
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Table 52 Bayesion estimates of individual medel-predicted pharmacokinetic parameters (Final model}
Parameters Girls Boys
3toby Ttelly Al Al
N=19 N=9 N=28 K=36

CLF,Lh

Mean (SD} 1.16(0.327) 112002233} 13440300 1.62 (0650}

Median 116 117 117 1.46

Fange £.365 10 1.04 074610 1.62 D365 to 1.64 03530424
CLF/ke, Libkg

Mezn {SD) D.0565 (05189} 0.0330 (0.0103) 0.0490(0.0199) 0.0218 (5.00815;

Median 0.6540 80331 0.0463 0.0214

Rasnge 00307 t0 0.0964 01621000434 0.0162 w0 00564 0.0108 to 50433
WE.L

Mean (8D} 233784y 444(9.6%) 03270 75.1423.9)

Median 233 433 284 723

Range 12410402 3011573 12410573 3831131
VeF. L

Nezn {SD} 194 - 1994 194 194 (-
Cuus. Bg'ml

Mean (8D} 6321705 5234923 83.1(166) 372{1L3)

Meadian 637 511 946 359

Range 43310 108 3381676 353810108 1310678
AUC nghiml

Mean (8D} 943 (312} 9380213 941 (2807 T01{237)

Median 839 857 258 686

Range 60810 1770 817t 1340 038 10 1770 23610 1330
fin B

Mean (SIB 137837 285802 198105} 345113

Median 124 268 168 297

Range 692 10398 1770430 69240430 183623
QF.La

Mean {(SI) PR 27y CoAney ey
ka, I/h

Mean (SD) 2806 2807 280 23068

* Steady state tafal appapent volume of distribution, inter-compartmental clearance, and absorption rate exostant wera modeiled az constant across subjact {fe,
without randem inter-individusl eror teyn); thevefore, all subjects had a similar estimate for Vas®, QF, zndka.

AUC Arez undar the plasma concentration-time ctmve over the dosing interval, CEF Apparent oral clearanes; Coe Maximumn anasirozrole plasma

conceniration; ka Abomptmn 1zte constand; 5D Standard deviation of the estimate; tyn Temmina! elivwnation helf life; WF Apparent central volume of

distribution; VP App b of distributton at steady state; QF Apparent infer-cozepazément clearance.

5.2.2 Pubertal gynecomastia

Study 3 of the Written Request (Study D5394C00001) was conducted in adolescents with
gynecomastia and had as main objective to evaluate the pharmacokinetics of the 1-mg
anastrozole dose. Of the 38 Patlents who participated to the study, 36 constituted the
pharmacokinetic population'®. Summary statistics for PK parameters following multiple oral

'* Two patients did not participate in the PK sampling because they withdrew from the study.
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administrations of 1 mg of anastrozole (> 14 days) are summarized in applicant’s Table 23. For
further details and for a critical look at this analysis refer to the clinical pharmacology review.

Table 23 Summary statistics for PK parameter estimates (at Visit 3) for
anastrozele following multiple oral administration of anastrezole 1 mg
{PK population}
Parametfer Statistic
N Geometric C¥% Median  Minlmum  Maximam
mean
T (g} 36 303 343 414 1732 736
Yooy (0T} 35 - - 1.00 0.50 360
o, min {ngiead) 35 2L3 441 21 6.05 472
AUCs ooy (ng o) 36 648 370 682 m 1306
CL/F (L) 35 134 379 147 0371 4.53%
VeEF L) 38 934 426 100 307 330

AUC,, Area wnder tha curva at steady state; CLF  Apparent oral clearanes; C, . Mawsoom ansstrazcle plasma
poncertvation at steady-state; C,, . Mintmom avastroznie plasma soncentration at steady-state; TV Coefficient
of variation {geonefric TV reesented); by, Time toreach fhe maximum avastrozole conpentration;

VJF Apparent vohume of distritution dwring tereeinat phase.

For ali PX analyses, pre-dose szmple fimes were 35signed z value of “0-howr’.

Dafz derived from Table 11.2.1.1, Seciion 12.2.

5.2 Pharmacodynamics

Pharmacodynamic evaluations were conducted in all three clinical studies of theWR (studies 1
through 3) and included measurements of serum hormones (testosterone, estrogen, LH, FSH).
Table 2 summarizes these findings for the Month 6 timepoint, which was common to all three
studies. A pharmacologic effect of estrogen suppression was observed in all three studies and in
both populations. The reduction from baseline in serum estradiol levels ranged from 13-15 % in
pubertal gynecomastia males to 32.7% % in girls with McCune —Albright syndrome.
Testosterone levels changed minimally in McCune-Albright syndrome patients and increased
almost 150-300% in pubertal boys. FSH levels decreased in MAS girls by approximately 74%
and increased in boys by 51-125%. Finally, LH levels declined in MAS patients (-87%) and
increased in boys with gynecomastia by 82-536%.

Table 2: Pharmcodynamic effects of anastrozole in patlents with McCune-Albright syndrome and pubertal
necomastia

Parameter (unit
Mean (SD)

Estradiol (pmol/L)
Mean (SD) 121.85 (162.98) 81.95 (98.28) -39.9 -32.7*

Testosterone (nmol/L)
Mean (SD) 0.52(0.21) 0.46 (0.23) -0.06 -11.5%

LH (IU/L)
Mean (SD) 0.94 (1.64) 0.12 (0.06) -0.82 -87*
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Mean (SD)

Estradiol (sensitive assay)

01

FSH (IU/L)

- ___ Study 1033US/0006 (Pubertal

Estradiol (pmol/L)

Mean (SD) 65.1 (35.5) 48.0 (21.0) -18.4 (29.1) -15.4 (40.0)
Testosterone

Mean (SD) 9.2 (7.3) 13.9(7.1) 4.9 (5.9) 153.2 (204.4)
LH

Mean (SD) 2.23 (1.51) 2.83 (1.49) 0.64 (1.49) 82.7 (158.1)
FSH

3.16 (1.89
TR

4.53 (2.88)

ients

50.9 (68.4)

(pmol/L) '

Mean (SD) 16.81 (15.39) 11.17 (4.25) - -5.89(14.30) -13.17 (29.47)
Testosterone

Mean (SD) 5.55(5.14) 13.29 (7.40) 7.74 (4.92) 285.90 (251.74)
LH

Mean (SD) 1.55(1.42) 3.56 (2.06) 2.01(1.61) 536.63 (890.40)
FSH

Mean (SD) 1.98 (1.09) 3.85 (2.04) 1.87 (1.65) 125.80 (114.24)

Sources: Tables 27, 16, and 25, respectively, of individual study reports.
*Mean percent change was calculated by this reviewer from mean baseline and Month-6 values.

5.3 Exposure-Response Relationships

No analyses of exposure-response were presented (efficacy was not demonstrated in this

supplement).

6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

The two indications studied in this NDA supplement are:
e treatment of “progressive” precocious puberty in girls with McCune-Albright syndrome
e treatment of pubertal gynecomastia

6.1.1 Methods

The clinical trials submitted for the above-listed indications were studies 1 through 3 of the
Written Report and they constitute the exclusive focus of this review.

6.1.2 General Discussion of Endpoints

6.1.2.1 McCune-Albright syndrome indication
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Most efficacy endpoints evaluated in this study are standard for statural studies (e.g growth rate,
bone age advancement, Tanner stage). Others (e.g. vaginal bleeding episodes) are somewhat
empirical and exploratory but clinically relevant.

6.1.2.2 Pubertal gynecomastia indication

The main efficacy endpoint in the pubertal gynecomastia studies (breast volume measured by
ultrasound) is an accurate and clinically relevant endpoint.

6.1.3 Study Design

6.1.3.1 McCune-Albright syndrome indication

Study 10331L/0046 was an international', multi-center, open-label, single-arm, “exploratory”,
Phase 11 study that was conducted in 28 girls with McCune-Albright syndrome and
“progressive” precocious puberty. The first patient was enrolled on October 23, 2002 and the
last patient completed the study on February 6, 2006. The formal title of the study was “An
Open-label Study Evaluating the Safety and Efficacy of Anastrozole (ARIMIDEX™) in the
Treatment of Precocious Puberty in Girls with McCune-Albright Syndrome”. The stated
objective of the study was to “evaluate the safety and efficacy of anastrozole (daily 1 mg dose)
for the treatment of MAS in girls up to the age of 10 years, receiving treatment for 1 year”. Prior
to enrollment patients had to have reliable data on height, bone age, and vaginal bleeding history
for at least 6 months. The study’s design and flow-chart are summarized in applicant’s Figure 2.
Anastrozole was supplied as 1-mg oral tablets containing drug'’. Published pediatric
studies indicate that, in male adolescents, doses of 0.5 mg and 1 mg daily for 10 days cause
approximately 50% reductions in estradiol concentrations'

'® patients were enrolled from 14 centers in 7 countries: France (3) Germany (3), Italy (1), Russia (1), Spain (1),
United Kingdom (1) and United States (5).

' The anastrozole dose of 1 mg daily was selected based on prior experience in adults (although on a per Kg basis,
the selected dose is higher than the approved adult dose, doses up to 10 X higher have been reportedly used in adults
without apparent additional safety issues (see Jonat W, Howell A, Blomqvist C, Eiermann W, et al. A Randomized
trial comparing two doses of the new selective aromatase inhibitor anastrozole with megestrol acetate in
Postmenopausal Patients with Advanced Breast Cancer. Eur J Cancer 1996;32A:404-12).

'® Mauras N et al: Estrogen suppression in males: metabolic effects.] Clin Endocrinol Metab, 2000: 85: 2370-2377.
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Figure 2 Study flow chart - patients with retrospective data
Study Pertod 6-Month Screening Enroblmest Study Treatment Peried 13 Months Extension
Retrospective Perfod
Data
Vizis & Visit i Wisit 2 Visit 3 Visit 4 Visit 3
Month 0 Wonth 3 Month 8 Momth 12
Astastroznle Anastrozole I mg
1mg
| viair0 Visit 1 Visit 2 Visit3 Visit4 Visit 5 |
V0 and V1 conldbe same day as V0 V2 within Sweeks 3 months 3 months & menths " Anmsal follow-
was ot an acfual vistt (retrospeetive  of Vi up
data colffectad)
Kev Bowe age (Paxist  Tnformed Commencerent of Referto Table RefertoTable2? Pstients could See Table 4
eeasements X-TAY) - TR0 comsent. GoRHE  stedy drugshosld 2 enter Bxgansion
(raferto Tahle 3y Table 2. stinmdation fest;  bave been udthim Period
Collection of zae Tabla 3 6 voseks of
AEs from time scyesning visit,
of ICF after Infoamsed
sonsent
AR Adverse event.
GnRH  Consdowoph ing homueae.
jLey Inforoeed conserdt form
W Vit g
V1 Visir I,
2 Vst 2,

Applicant’s Table 2 summarizes the study assessments for patients with retrospectively collected
baseline data (all 28 patients enrolled fall into this category; there were no patients for whom the
baseline data were collected prospectively). Efficacy evaluations included the following:
frequency of vaginal bleeding, changes in growth velocity, predicted adult height, Tanner
staging, bone age, uterine and ovarian volume. Safety assessments included physical exams,
adverse events, clinical chemistry (ALT and AST)", thyroid function tests (TSH, free T4)%,
hormone assays (serum estradiol and estrone, DHEA sulfate, LH, FSH, testosterone)21, and
GnRH stimulation test”. In addition, pharmacokinetic measurements and genetic analysis®
were included.

! Measured at screening and Month 12.

%% Measured at screening only.

2 Measured at screening, Month 3, Month 6, and Month 12,

2 GnRH stimulation testing was done at screening to rule out central precocious puberty. Patients
previously diagnosed with central precocious puberty who had been on treatment with a GnRH analogue (eg,
Lupron) prior to entering the study did not need to undergo a GnRH stimulation test. '

 For molecular analysis of McCune-Albright syndrome associated Gsg mutations.

20



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

Table 2 Patients with refrospective data (6 months)

& month Retrospective Enrollment Study Treatment Period

Datal Sereening
Visit f-month  Seresming® Momth0  Month 3 Month 5 bonth 12

ratro®

Wisit pooiber i 1 2 3 4 3
Informzed written consent of parentlegal ¥
guardian snd patient assent
History 4
Physical Exsmination {including height + ¥ o 3 A 4
ansd weight)
Tanner Staging (Breast and Pubic)® o ¥ ¥ +f A i
Clinical chemistry® A i
Hormone assays™ A o + o
Pelvic ultrazomund® futerns snd ovaries) « o 3
Bone age (wrist x—sa};}f 5 +E o :)
Vaginsl Bleeding Days 4
Driary Cards® A o o o
Prior/concomitant medication A Af + of o
Adverse events (zerious/non-serionsy %‘ “ A y
Pharmacokinetics’ o see footmote!
Dispense study drag S o o x

E

& v

Visit B was not an acksal visit, refrospective data of at least & months were collecied and results cbtamed at the
SOrESnIng WISt

Scresning azsessreents were perfornved and resuifts evaluated within & weeks bafore tmitlation of study treatment, but
after infornzed writfen consent of parentflazal guardian and patisut assent had been sizned.

Ifthe stage sppeared i be intomrnediate, the hishest stage by any ghoen criteria was recorded.

3ee Tabls 3 - Schedole of Laboratory Pavameters.

Pefvic uitvasowd of ovary ischuded length, width height, and = description of cystic or zolid coreponent, mcluding the
anmber of pvanan eysts and size of the largest ovsts; Pelvie ultzasownd of the wteras inchuded dimensions (Jenzitudinat,
fansverse and anteror-posterior dismeters at the lavel of the cormua} and deseription of the wterme saipe.
Fadiographs ware required to be available and collected at each visit required and sent to [(S)NE

(MR for an independent evaluation. The determeination of retrozpective bone aze had to be made from a miniraum
of § monthe of reliskle, retrospective data. This could be defined by 2 ascessments of bona age, which were at least

& months apart, but no more thaw 15 months apart. One of these 2 assessments had fo be performed at the screening
visit or no move than 3 months prior to the date of first doss see Figure 1}

For the majority of patients ax x-12y performed 2t srreenimz sonld be uzed a2z cue of e 2 x-13ys needed for
rehospactive bone age datenmunahion. For patients 1n whoni the refrospective bone age was deternsined using 2n x-ray
avors than § weeks fom the date of Hixf dose, an additional x¥ay within the §-week zeveening window was regquived for
2 baseline reading (zee Figues 1}

Difary cards esptured days of vazmal bleading duving the 12 month treatment pariod.

AY adverze events {seriousinon-serions) were collected fopn the time of informed written conzent of parentlegal
guardtan snd patient assent wnfil 30 davs following the patient’s dscontiuwation of study meatmant.
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Inclusion criteria
The main inclusion criteria were as follows:

e age between 2 and 10 years, inclusive

» adiagnosis of McCune-Albright syndrome based on the demonstration of a Gso. mutation
associated with peripheral precocious puberty prior to the age of 8 years; alternatively,
patients had to meet at least two of the following three criteria: precocious puberty
evident before the age of 8 years, café au lait spots, fibrous dysplasia

» evidence of “progressive” precocious puberty at screening, which was defined by the
following: 1) physical signs of pubertal development by Tanner Stage assessments, 2)
vaginal bleeding and/or 3) advanced bone age (defined as bone age of at least 12 months
beyond chronological age)

 retrospective growth data (height and bone age) along with information on the frequency
of vaginal bleeding over at least 6 months (if not, patients were to be followed for 6
months to collect such data)

o signed informed consent/assent

Patients who failed other treatments (e.g. tamoxifen, testolactone, antiandrogens, or progestins)
were allowed enrollment after a 30-day washout, provided that growth and vaginal bleeding
information were available; similarly, MAS patients previously treated for precocious puberty
who came off any medication for 6 months and showed evidence of progressive precocious
puberty were allowed enrollment. If patients had activation of central puberty due to underlying
MAS, they were allowed enrollment only if stable for 6 months on a GnRH agonist.

Exclusion criteria

Patients were excluded from the trial if:

e they failed treatment with a third generation aromatase inhibitor (anastrozole, letrozole,
exemestane)

e they received any concomitant treatment of precocious puberty with the exception of
LHRH analogues in the case of central precocious puberty (bisphosphonates for fibrous
dysplasia were allowed)

e liver function tests at screening (AST, ALT) were > 3 ULN
o they had hypersensitivity to any component of study medication

Patients could discontinue the study for safety reasons, for eligibility criteria violations, if lost for
follow-up, at investigator’s discretion, or if they chose so.

Treatment compliance
Treatment compliance was assessed by keeping records of the quantity of dispensed medication
for each patient and counting unused tablets returned to the investigator. Drug accountability

information was recorded on the CRFs.
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Efficacy variables

The efficacy variables evaluated in the study were:

« the change in frequency of annualized episodes of vaginal bleeding on treatment
compared to baseline™*

» the proportion of patients who had vaginal bleeding at baseline who experienced >50%
reduction in the number of vaginal bleeding episodes on treatment

« the proportion of patients who had vaginal bleeding at baseline who experienced
cessation of vaginal bleeding episodes over any 6-month study period and over the whole
12-month study

» the change in bone age advancement on treatment compared to that observed prior to
starting anastrozole treatment®

« the change in growth velocity on treatment compared to that observed prior to starting
anastrozole treatment

e the change in Tanner Stage (as a measure of pubertal progression)

e the change in mean ovarian and uterine volumes by ultrasound, including the number of
ovarian cysts and size of the largest cyst

e the predicted adult height?.

With the exception of Tanner stage, ovarian volume, and predicted adult height, all evaluations
were considered “’primary” variables.

Protocol amendments

There was one protocol amendment dated September 16, 2003 (approximately 16 months after
the original protocol was issued on May 13, 2002). It harmonized the existing protocol with the
amended WR issued on Dec 3, 2002, added a 5-year safety surveillance phase and revised the
bone age assessment window. In additions, changes to the statistical plan were made in order to
include the inferential analyses requested by the Agency in the WR. This was done, reportedly,
prior to unblinding of study data.

Patient disposition

A total of 28 patients were enrolled in the study. One patient (3.6%) discontinued the study after
84 days because the clinical manifestations of MAS worsened while being on treatment.

2 The term ‘vaginal bleeding episodes’ which appears in the Written Request was interpreted as ‘vaginal bleeding
days’, with an episode defined as any day in which vaginal bleeding occurred. The days of vaginal bleeding were
captured in diary cards.

% The term ‘bone age advancement’ which appears in the Written Request and ‘rate of increase in bone age’ are
used interchangeably by the applicant.

% This endpoint applies only to children over age 6 years.
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Protocol deviations

Only one patient was excluded from the protocol-valid population because she received <180
days of study treatment. This is the same patient mentioned above who discontinued the study.

Datasets analyzed

Efficacy data were analyzed in 2 patient populations:
e the primary analysis population that consisted in all patients exposed to study treatment
(28 patients)
o the protocol-valid or secondary analysis population, which included all patients exposed
to study treatment minus the one patient who had a major protocol deviation (27
patients).

Safety data were summarized for all patients exposed to study treatment (28).

The applicant states that “the results based on the protocol-valid population confirmed the results
obtained from the primary analysis population, and were therefore not presented in detail in this
report”.

Treatment compliance

The mean compliance to the study drug for patients who completed 12 months of treatment was
98.1 = 2.7 % (range 87.7% to 100%).

6.1.3.2 Pubertal gynecomastia indication

There were two studies conducted for this indication: Study 1033US/0006 (Study 1 of the -
Written Request) and Study D5394C00001 (Study 3 of the WR). They are presented next.

6.1.3.2.1 Study 1033US/0006
Study objectives and design

Study 1033US/0006, formally titled “A Randomized, Double-blind, Placebo-controlled Trial to
Assess the Safety and Efficacy of Anastrozole (ZD1033, RIMIDEX™) versus Placebo for the
Treatment of Gynecomastia in Pubertal Boys”, was Study 1 of the Written Request and was
conducted between April 12, 2000 and September 19, 2001. The stated objective of the study
was “to determine whether anastrozole was more effective than placebo in the treatment of
gynecomastia in pubertal boys as assessed by changes in breast tissue size and symptoms.”
Study 1033US/0006 was a randomized, double-blind, placebo-controlled, multicenter study?’.
Eighty-two patients with gynecomastia (aged 11 to 18 years) were randomized 1:1 to receive

21 24 centers in the US.
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either anastrozole at a daily dose of 1 mg or placebo for 6 months; there were two patients who
were later identified as screening failures and were discontinued prior to receiving study drug.

Inclusion and exclusion criteria

The main inclusion criteria were as follows:
e age 11 to 18 years (patients were by definition males)
e presence of gynecomastia defined as one breast measuring at least 3 cm in diameter that
had not decreased in diameter by 0.5 cm or more during a 3-month observation period
e normal renal, liver, and thyroid function
¢ o evidence of hormone-producing tumor
e 1o evidence of hypogonadism or androgen resistance.

Patients who had been given medications known to cause gynecomastia within the previous 6
months were excluded.

'Study assessments

The primary efficacy endpoint was the > 50% reduction of the ultrasound-measured breast
volume at Month 6. This was assessed as a response rate (i.e. the number and percentage of
patients who had a >50% reduction in the volume of both breasts).

Secondary efficacy endpoints were:
e the proportion of patients who had complete regression of gynecomastia at Month 6
the actual change in the breast volume at Month 6
the number and percentage of patients with breast pain reduction
the change in hormone levels (sex steroids and gonadotropins)
change in height.

Safety assessments included adverse events, and clinical laboratory. There was one amendment
to the study; it deleted a restrictive weight inclusion criterion.

The patient populations analyzed were as follows:

e the safety population (defined as all randomized patients who had taken at least one dose
of study and had at least one data point after dosing); it included a total of 80 patients (43
patients in the anastrozole arm and 37 patients in the placebo arm).

o the intent-to-treat population (defined as all randomized patients who took the study drug
and had a measurement at baseline and at least one post-baseline observation); it included
a total of 74 patients (39 patients in the anastrozole arm and 35 patients in the placebo
arm).

o the per protocol population (defined as patients who received >150 days of treatment,
were > 80% compliant, and did not have any significant violations or deviations); it
included a total of 56 patients (30 patients in the anastrozole arm and 26 patients in the
placebo arm). :
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The study assessments are summarized in applicant’s Table 1.

Table 1 Study pian
Pretreiitment Randomized freatment Withdrawal Follow-up
screening
Vistt  Sereening® 1 2 3 4 3 6 7 Withdrawal  Follow-up
Month 3 0 2 3 4 3 & 30 days
Safety assesments
Adyerse events ¥ ¥t + P WP ¥ ¥ ¥
Clinical laboratery tests? b ¥P it ¥
Physical exanination® A A ¥ v ¥
Pren'eilunent Randomized treatment Withdrawal Follow-up
screening
Vigit  Screening” 1 2 3 4 5 & 7 Withdrawal  Follow-up
Month 3 0 2 3 4 3 14 30 days
Safety assessments
Adverse events P vE N v W v ¥ o
Clinical Iaboratory fests® ¥ ¥® NP VP
Physical exzmination® v o ¥ v v +

Treatment compliance

Compliance was defined as the number of tablets consumed divided by the duration of the
treatment and is summarized in applicant’s Table 10. Compliance was > 90% in both treatment
arms.

Table 10 Daration of sindy ireatment and treatment compliance of all
patients treated with anastrozole or placeho

Characteristic Treatment group

Amnastrozole 1 mg Placebe

N Afean (5D} N Mean (SI)
Dmration of study freatment {days) 43 182.037.0% 37 1835 (34.6)
% complianes® 42 09113} 37 928000

A Toial compliance was assessed at the Month 8/Fmnal visit.

6.1.3.2.2 Study D5394C00001
Study objectives and design
Study D5394C00001, formally titled “An Open-label Pharmacokinetic and Pharmacodynamic

Study of Anastrozole (ARIMIDEX™) Used to Treat Pubertal Boys with Gynecomastia of
Recent Onset”, is Study 3 of the Written Request. It was conducted between June 16, 2005 and
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November 7, 2006. The primary objective of the study was to assess the pharmacokinetics of
anastrozole in boys with pubertal gynecomastia of recent onset (i.c. of less than 12 months
duration)®®. The secondary objectives of the study were to evaluate the response rate for
resolution of gynecomastia, hormonal changes, tolerability and safety. The study was designed
as a two-center, single-arm, open-label, study. Thirty-eight patients were enrolled and received
anastrozole for 6 months. Anastrozole was administered as a 1 mg tablet, once, orally.

Inclusion and exclusion criteria

The main inclusion criteria were as follows:
e males with ages between 11 and 18 years
e presence of gynecomastia of less than 12 months duration that did not decrease in size
for the immediately preceding 3-month period®
e normal renal, liver, and thyroid function’®
no evidence of hormone-producing tumor
¢ 1o evidence of hypogonadism or androgen resistance.

Except for the gynecomastia inclusion criterion, all others were the same as in Study
1033US/0006. The exclusion criteria were standard.

Study assessments

Efficacy assessments were all secondary endpoints and included

e the proportion of patients who achieved a >50% reduction in the calculated volume of
gynecomastia of both breasts combined after 6 months of treatment

e the proportion of patients who achieved complete regression of gynecomastia at Month 6

e the actual change in calculated volume of gynecomastia at Month 6 (both breasts
combined)

e breast pain/tenderness response rate in symptomatic patients

e change in hormone concentrations (testosterone, estradiol, FSH, LH and SHBG)

e change in height.

One breast had to measure > 2 cm 1n diameter by ultrasound or caliper measurement. Patients were eligible if
they had a minimum diameter of >2 cm in at least one breast.
30 "Normal renal and thyroid function" was defined as no clinically significant impaired renal or thyroid function in
the opinion of the investigator. "Normal liver function" was defined as liver function tests at screening less than or
equal to 3x the upper limit of the reference range for age.
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Safety assessments included adverse events, clinical laboratory assessments (hormone levels and
liver function tests)*', and physical examination (including change in testicular volume and
Tanner Stage).

The patient populations analyzed were as follows:
 the intention-to-treat (ITT) population (36 patients), which included all treated patients
who had a baseline and at least one post baseline measurement
» the per-protocol (PP) population (25 patients), a subset of the ITT population defined as
all patients who did not have major protocol violations or deviations
« the safety population (38 patients), which included all patients who received at least one
dose of study drug
« the pharmacokinetic population (36 patients)
o the pharmacodynamic population (25 patients).
\
The study had one amendment and one administrative change; both clarified some protocol
definitions or corrected minor omissions. Most of the protocol deviations were related to poor
compliance (defined as drug use < 80%).The study assessments are summarized in applicant’s
Table 3.

TFable3 Study plan

Visit 1 3 3 4 5 ) 7 8 9

Day 8 1 >14° 81 91 121 151 181 211

Visit description Pra-treatment Screening®  Study Study Study Study Study Stady 30-day
screening Visit Visit Visit Visit Visit Visit follow-up

Teformed consent (assent if X

applicable}

History {including duration and X

change of gynecomastiz)

Physical examination® X X X

Clinical chemistry® X X

Pharmsicokinetics’ X

Hormone levels® X X

Ulgasound meastrement of bl X

gysecomastia

Concomitant medications X X X X by b X X

Adverse events X X X X b X X X

Disperse stndy therapy X X

a  Visit 3 ocewred at least 14 days after Visit 2 (Srst dose). Patienis had to have 7 eonsecutive dzys of study drug immmediately prior to their PX zssassments. Vizat 3 could
b zeschednled to ensure this dosing requirement was met. The dosa of study drug at Visit 3 was taken under fasting conditions (€ to 8 howurs prior) and the patient had to

fast 2 howrs pest Visit 3 dose.

b Pre-tresiment assassments ware performed within 2 weeks prier to semening.

= After patient eligibility was deterreined, & parentegal guardian could pick up Ehe pan&m s stdy lhezap" and provid: 1 dication and AR i

d  Ineiuded bod‘ m_zs index (height, weight), Tanner Stage, p of breast painftend sticular volure by Prader erchid , and calipar of
s {caliper at Visits § and 8 only).

2 P it Jabs included tete blood count, 1al mnléipl an..l}zar fhvmsd i :ests (T Hodoth S [T}] h ine test {74, thyroid-stinmiating
¥ [TSE]), liver fon tests {asp ¢ lanine h ). Ondy liver tests were repeated at Visit 8.

£ Blood samiples {4mlezch) weara collectsd das follows: within 30 mi: of pre-d ({} hmu'} 85,1, 15 Z 3.4, 6 g 30 12, 16, 20 and 24 howrs post dose.

g H tests includ bi ing b follicle-stimalating horrmone, sex b diol (sensitive dio} assay) and
beta-human chorionic sonadvmophm {done 2t Visit 3 ondy). Dae to the dmmal Thytlee of testosterone in adalesceme this testing was in the mornmg.

h Ananged/done at the p: ing visit snd szsults wera obtained prier to the tag visit, Mind was 221 cm (v ulhasound o1 caliper

) i af leaﬂ 1 fonin ] branst, or patient was considered 2 sereen fajlure.
i I patient divcontinued before Visit 8, anul d and caliper were obtainad at the time of discontimsation.

i Could be obtained via ielephoue contact.

*' Blood samples were analyzed centrally.
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Treatment compliance

Treatment compliance was measured as the total number of tablets used divided by the duration
of treatment; it is summarized in applicant’s Table 14.

Table 14 Treatment compliance (Safety population)
Measure Aunastrozole 1 mg
(N=18)
Percent compliance with study treatment”
2 35°
Mean (standard deviation) 03.6 (84
Range 72 t2 100

a  Percent compliance iz the total number of fablats uzed divided by the durstion of restment.
b Percent compliance with stady freatment was not calculable for patients EQ0O1006, EGO010G7
and E0001029 (gee Appendix 12.2.5.1).

6.1.4 Efficacy Findings

6.1.4.1 McCune-Albright syndrome indication
Demographics and baseline characteristics

Information on the patients’ medical history as it relates to the diagnosis of MAS is presented in
applicant’s Table 12. Twenty-seven out of 28 patients (96.4%) had classical MAS>* and one
patient had atypical MAS™. All 28 patients were diagnosed with precocious puberty before age
8 years (range 0.17 to 7 years). Ten out of 28 (35.7%) had a Gsa mutation, 27/28 (96.4%) had
café au lait spots, 15/28 (53.6%) had fibrous dysplasia, and 26/28 (92.8%) had at least one day of
vaginal bleeding during the 6 months prior to enrollment (two had none and for one patient this
information was not known).

*2i.e, had at least two of a triad of symptoms that included precocious puberty, café au lait spots or fibrous
dysplasia.

%3 This patient (E0007003) had precocious puberty with age of onset at 0.33 years, documented Gsa mutation but no
café au lait spots and no fibrous dysplasia.
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Tahle 12 McCane-Albright Syndrome history: all patients exposed fo study
treatment
Patient Protocol- Age (fractional Fibrous Café an | £42] Namber of
wumber yalid vearsy when dysplazia  Iait spets mutatics”  vaginal
population patisnt fivst Bleeding
presented with days {Jast
prececions puberty 6 menilis}
Eo001001 Yes ¢33 ¥o Yes Yes i)
EQO0I002 Yes 2.67 No Yes Ko &
EGO01008 Yes 4.35 Yes Tes Yes &
EGBGID0T Yes $.0% Ko Yes Yas 3
EQDO4001 Yas 1.00 Tes Yes Ko i3
BODO40O3 Yos 25 Yes Tes 1251 H
EOU04D05 Yos RY ¥o  Yes o )
EQOO4006 Yas 500 Neo Yes T 4
EOR0400E Yes .00 No Yes Hix [
EGGD3G0T Yes 230 Np Yes Ko 5
EGDOZ0D0X Yas 2.00 Ne Tes Ko 3
EORGGHGT - Yo 237 Yes Yes Yo 8
EODO7H0L Yes 4.53 ¥o Yes Yez 3
EODOTROZ Yz 158 Yes Tes Yes 1
BOOO7D03 e 033 ¥o ¥o Yeg 1
EQO0T004 Tas 137 Yo Yes Yez 3
EBOROTH05 Yes .50 Yes Yes Yes ol
EODO7007 FCH 237 Xp Yes o ]
EGUDELDT Wes 1.67 ez Yez X I3
EOOOERGZ e G587 Yes Ves Yeg 2
EODE Do Yes 2.50 Yes Yes Ke 4
EORE200T Yo 200 Yes Yes K 9
EBOE2002 s 1.50 Xo Yes Y 2
EQD30001 Teg 5.00 Tes Yes Ke 7
EG034001 Yas 175 Tes Yes Tes L
EORIsng: Yoz 300 Yes Yes Yo 4
EQU36001 Yes 300 Yes Yes Ko 7
EO36002 Yoz G.B3 Yes Yes T I3

x Dietectzd poor to stdy ectry.
Commant Geid gn casz report form indicatad vaginal bleeding prior to smdy, however the munber of duys & nekeown,
U Ipknown, Dats devived from Listing 12244

The baseline information for the major efficacy endpoints is summarized in sponsor’s Table 14.
The mean bone age of 8.57 £2.62 years was approximately 3 years ahead of the mean
chronological age of 5.9 +£2.03 years (range: 3.2 to 11 years) and the rate of increase of bone age
was faster than the increase in chronological age (1.25 years). The annualized pre-treatment
growth rate was accelerated at 7.87 £2.94 cm/yr and the growth rate Z-score was above the mean
at 1.40 (£3.15). On average, patients experienced approximately 7 days of vaginal bleeding for
the 6-months prior to the trial initiation. Twenty-six (92.9%) of patients were Caucasian; one
patient (3.6%) was Oriental and one was classified in the “other” category.
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Table 14 Baseline information: all patients exposed to study treatiment
Parameter Anastrozole 1 mmg (N=28)

_ n Mean {539 Median  Range
Bone age at baseline {screening vistd) (years) 28 BAT{6D) 238 395101436
Rate of increaze in hons age during pre-resiment I3 125{0.7) 1.13 00310 3.17
period®
Height at baseline for growth rate (month 8} {em) 27 131231488 11870 29 30 to 130.60
Growih rate dwring pre-reatment period {cmfyear) 27 TBT(2.8d% 8.30 19310 13.17
Growth rate during pre-ireatment period {Z-score) 27 14003.15 304 -5.39 10 8.67
Nm_ﬁl’;er of vaginal bleeding days during pre-treatment 27 6.383{4.91) 6.00 04010 15.00
perio

A Defined 35 change in bons age fyears) divdded by the change in chironolosical aza {yemrs).

N Nuamber of paiients.
SB Standad deviation.
Data derived from Summary Table 11.1.3.

The individual patient characteristics related to the main efficacy endpoints showed considerable
variability at baseline. This is exemplified in Table 3, which summarizes the rate of bone age
increase, the growth rate and the frequency of vaginal bleeding at baseline, as well as the
baseline individual estrogen values. Specifically, 12/28 patents had bone age advancement that
was lower than the chronological age advancement (i.e. a rate of bone age increase < 1;
highlighted in yellow); 13/28 patients had a growth rate that was in the normal range (i.e. <2;
highlighted in yellow)**; 2/28 patients did not have evidence of vaginal bleeding and for one of
them the data were not available (highlighted in yellow); 20/28 patients has normal (i.e. not
elevated) estradiol concentration at baseline (highlighted in yellow), as were 7/28 patients with
normal serum estrone concentrations (also highlighted). In fact only 7 patients showed a bone
age progression that was higher than the advancement in chronological age, an above normal
growth rate, and experienced vaginal bleeding.

Table 3: Individual patient characteristics for major efficacy variables at baseli
. b Rate of bo hr . of vaginal

E0001001 2.37 4

E0001002 1.58 <146 6 33.77 222.00
E0001008 1.23 26.39* 6 117.47 384.80
E0002001 2.65 195 3 345 92.50
E0004001 1.10 308 13 261.38 340.40
E0004003 1.86 2.82% 14 216.59 259.00
E0004005 2.45 8.67 9 4552 218.30
E0004006 0.03 2.65 14 3598 7030
E0004008 1.14 2.50 0 50.66 196.10

* It should be recognized that patients with fibrous dysplasia may have significant orthopedic problems that may
interfere with the accuracy of height measurements. The potential confounding effect of fibrous dysplasia has not
been removed from this analysis of growth rate.
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E0005001 3.17 2.61 5 2937 136.90
E0005002 1.62 3.66 4 57.63 196.10
E0006001 0.49 0.2* 8 172.90 255.30
E0007001 0.97 2.19 8 60.57 262.70
E0007002 0.87 -1 69* 1 '327.82 451.40
E0007003 1.55 " 161 1 669.22 518.00
E0007004 1.60 1 3 <1689 9690
E0007005 1.12 6.99% U 29.00 51.80
E0007007 1.34 4.00 0 <16.89 159.10
E0008001 023 1.18* 13 44.05 170.20
E0008002 0.89 142* 2 4222 129.50
E0011001 0.85 NA* 4 2827 173.90
E0012001 058 2.04* 9 44.05 85.10
E0012002 1.89 4.39 2 4075 92.50
E0030001 073 Di25* 7 363.43 307.10
E0034001 026 0.78* 4 3818 NA

E0035001 0.97 22:18* 14 503.66 266.40
E0036001 023 3.04* 7 3891 5920
E0036002 2.18 2.61% 15 4330 155.40

Siurce: Listings 12.2.4.6, 12.2.6.1.1 and 12.2.8.1.

NA= not available

U=Unknown

*Indicates patients who had manifestations of fibrous dysplasia.
Normal range for serum estradiol: < 92.0 pmol/L

Normal range for serum estrone:” <129.5 pmol/L

Efficacy analyses
Frequency of vaginal bleeding

Applicant’s Table 16 summarizes the change in the frequency of episodes of vaginal bleeding
(captured as days of bleeding) on treatment relative to baseline. For the 27 (out of 28) patients
with baseline information regarding this endpoint, the mean frequency of vaginal bleeding
during the 6-month pre-treatment period was 13.8 +£9.8 (median 12, range 0 to 30). During the
study, the mean frequency of vaginal bleeding increased to 20.1 + 24.5 (the median barely
changed at 11.4; the range was 0 to 102)*. There was a mean increase of 6.7+ 25.5 days
(median 1.9 days, range -27.1 to 90.6 days) during anastrazole treatment, which was not
statistically significant (p = 0.7011). It is worth mentioning that the calculations were made
under a “worst case scenario” in which bleeding was assumed to have occurred on days with
missing data.

3 Two patients had large increases in the frequency of vaginal bleeding days. Patient E0001008 had an increase in
number of annualized vaginal bleeding days from 12 to 103 and, under a worst case scenario, 106 days (a 754%
increase). Patient E0008002 had an increase in annualized vaginal bleeding days from 4 days at baseline to 85 days
on trial (a 1940% increase)
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Table 16 Frequency of vaginal bleeding days: all patients exposed to stady treatment
Anastrozole I mg (N=28)
Parameter assessed N Mean (SD) Medina Range p-valae 2-sided 95% CI
Freguency pre-treatment (urmber of bleeding days in prior el 13.8 (3.8 120 001300
& months, sunnatized)
Frequency during trestment (mumber of bleeding days 28 0.1 02454y 114 00101026
during 12 momwths, ansualized)
Changs in frequency of vaginal bleeding from pre- w 6.7 {2549 1.9 2271 to 908 0.7011 50010 14.26

treatment to dwing-treatment {anmatized)

* Patient ECU07005 was axcluded as although the convnent Seld on case raport fumy mdicated vapinal bleading pricr to study, the mumber of days is unlmowm.
€1 Confidenee intenval.

N XMmmher of pattents.

SD  Standard deviation.

Data derived from Summary Table 11.2.1.1

Proportion of patients with baseline vaginal bleeding who experienced > 50% reduction in
the number of vaginal bleeding episodes on treatment

Twenty-six out of 28 patients had vaginal bleeding at baseline (this includes one patient for
whom the number of episodes of vaginal bleeding was not specified). Of the remaining 25
patients, similar proportions had increases or reductions in the number of vaginal bleeding days
(11 patients had a reduction of frequency of vaginal bleeding, 14 patients had an increase of such
frequency, and 3 patients had no change during anastrozole treatment). Seven (28%) patients
had a reduction > 50% on treatment.

Proportion of patients with baseline vaginal bleeding who experienced cessation of vaginal
bleeding episodes over a 6-month study period and over the whole 12-month study

The number of patients who experienced vaginal bleeding within the 6 month pretreatment
period and who had cessation of vaginal bleeding on treatment is presented in applicant’s Table
18. Ten (40%) patients experienced cessation in vaginal bleeding on treatment over a 6-month
period (i.e. over any >180 of the 360 days of the trial) and three (12%) patients experienced a
cessation in vaginal bleeding on treatment over the whole 12-month period.

TFable 18 Patients with cessation of vaginal bleeding days: all patients exposed to
study treatient

Anastrozole 1 mg (N=128}

n 95%% Confidence
Intervals
Number of patients with baseline vagins] bleeding 23
Number (%) of patients with baseline vagins] bleeding and a cessation for 10 (4003 I Beio6l3%
=180 days
Mnmrer (35 of patients with baseline vaginal bleeding and cessation from 30125 2.5%1031.2%

Day 1 to Day 380

4

Percantages are bazed on the sumber of pattents with bassline vaginal bleeding,
N 2hivber of patients.
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Chénge in bone age advancement on treatment relative to baseline

The on-trial change in the rate of bone age advancement’® is illustrated in applicant’s Table 20.
During the pre-treatment period, the mean rate of bone age advancement was 1.25, indicating a
faster change in bone age relative to chronological age. During anastrozole treatment the mean
bone age advancement slowed somewhat (1.04) but the change was not statistically significant
(p=0.223). Descriptively, the change in rate was smaller during the first 6 months (1.14) than the
last 6 months (0.93). The changes relative to baseline were not statistically significant for any of
the 6-month periods analyzed (first six months or the last six months).

Table 20 Bone age and raie of increase in bone age: all patienfs exposed fo study treatinent

Parameter Anastrozole T mg (N=28)

Mean {SP)  Median Range p-valne®  95% Confidence
Intervals

Visit or interval

-1

Bone sge {years)

6 mouths priar to treztment 28 7700250 710 294101417
Sereening 38 8.57 .62} 838 39510 1486
Xdonth 6 7 929247 2.04 42810 1481
Month 12/ Final visi 27 9.76{2.43) 9.98 4.87 10 14.85
Rate of increase in bone age®
Pre-ireatment 23 1250.77) 113 003317
During treatment 7 1.04 €0.66) 101 D01 102,63
During first § months of weatment {fontk § fo Month 6) 27 1.14 (0.89} 1.69 027 10300
During second 6 months of trestment (Month 6 to Month 12) 7 .93 {(0.83} D.84 012w iR
Change from pre-t t to during 7 RERATARIN 038 221 237 0.2213 0650016
Change fron: pre-treaiment to Srst 6 months of frealment 27 L1319 038 208w 264 0.50534 0.57tc 0.29
Change from pre-treatent fo second 6 months of freatment 27 DISE2Y -0.67 247t 299 81513 08410 0.14

: From a 2-sided t-test at the 0.03 tznificance level

» Defined 22 the chanze in bona age (yems) divided by tha change in chronologicad age fyears).
N Number of patients.

SD  Standzrd deviation.

Change in growth velocity on treatment relative to baseline

The change in growth velocity on anastrozole treatment relative to baseline is summarized in
applicant’s Table 21. The mean baseline growth rate of 7.9 cm/yr slowed down during
anastrozole treatment to 6.5 cm/year; although this change was statistically significant (p=0.035)
its magnitude was of small clinical relevance (1.4 cm/yr). The annualized growth velocity
during the first 6 months (6.9 cm/yr) was comparable to that of the last 6-months of the study
(6.1 cm/yr)*’.  When growth velocity was expressed as Z-score, similar observations were

% Defined as the ratio between the change in bone age in years and the change in chronological age in years
(ABA/ACA).

*” The change in growth rate during the first 6 months (-1 cm/yr) did not reach statistical significance (p=0.172); the
change for the last 6 months was statistically significant (p=0.018).
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made; although the changes did not reach statistical significance, there was a positive trend,
particularly for the last 6 months of treatment (p =0.0564). The mean pretreatment Z-score
decreased on treatment from 1.4 at baseline (indicating a high normal mean growth rate) to 0.26
(a value closer to the mean). The change for the last 6 months was higher than that observed
during the first 6-months. To what extent this is due to a treatment effect or to variations in
estrogen secretion is not clear.

Table 21 Growth rate (measured data and Z-scere): alt patients exposed to study treatment
Parameter Anasirozole I mg (N=2
Interval n Mean (SD} Median Range p-valee®  985% Confidence
Intervals
Growih rate (cmyfyear)
Pre-treatment 27 79(293) 83 1.1t 132
During reatmoent (Month 0 to 2Mouth 12) 26 650259 6.6 1010117
During first § months of treatinent Qvontk D 3o Motk 6) 26 69277 6.3 2910137
During secord 5 months of treatment (Month 6 to Month 13} 7 6.11{333) 7.6 1210112
Change from pr: 1t to during 26 -1.4(330) =21 $6w033 $.0336 -2.77w-0.11
Change from pre-eatraent to Sret § month of trestment 26 -103.75) -13 8910786 0.1720 23310048
Change from pre-geatroent to second § months of freatment Y -1.8{3.683 22 881039 .0186 -3.301%-033
Growth rate (Z-score")
Pre-ireatment 27 146¢3.15) 204 -6.39 10 8.67
During freatment (Month 6 to Month 12) 26 026371 045 -5.8010 533
During first 6 months of weatment {Month ¢ to Month 6) 26 0.48 2.54) .05 -3.42105.43
During second 6 months of treatment (Month 6 to Month 12) 27 -0.06 {(3.52) 0.75 D210 548 |
Change from pre-£ at to durisg sreatnrent % 122036 -136 -7.3%915.33 0.0981 26810024
Change from pre to frst 6 of 6 -1.00{385) -1.07 -194010 663 0.1970 23610033
Change from pra-mreatment 1o second § months of ireatment 26 -1.57 {484} -1.84 8491485 B.0564 -31% 1 0.03

From sign tast for the median at tse 0035 significance level.

The growth 1ste from the previous visit fo the cwrent visit, minus the mean zrowth mte, divided by the SD, whera the mean znd SD are the age- and zender-specific
statistics from the National Canter for Health Statistios (NCES) Fels study, and age is tha age at the cruyent visit. See Listing 12 2.6.3.1 for the referance tabls of age-
dependent means and SDs of growth rata.

N umber of patients.

$D  Standard deviaton.

Changes in Tanner stage

Overall, there were small mean increases in both breast and pubic hair Tanner stages on
anastrozole treatment.

At baseline, the mean = SD Tanner stage for breast was 2.7+ 0.81 (range 1 to 4); at Month 12 it
was 2.9 + 0.89 (range 1 to 4). The change from baseline to Month 12 was 0.1 £+ 0.71 (range -1 to
2). The mean + SD Tanner stage for pubic hair was 2.1+ 0.86 (range 1 to 3) at baseline; at Month
12 it was 2.5 + 1.00 (range 1 to 4). The change from baseline to Month 12 was 0.4 + 0.63 (range
-1to 2).

Applicant’s Table 23 illustrates the change from baseline in Tanner stage to Month 12. With
respect to breast development, one Tanner 1 patient advanced to Tanner 2; two Tanner 2 patients
regressed to Tanner 1, four remained Tanner 2, four advanced to Tanner 3, and one advanced to
Tanner 4. All 5 patients who were Tanner stage 4 remained so during the trial.
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With respect to Tanner pubic stage, of the patients who were Tanner 1 at baseline, six remained
so on trial, two advanced to Tanner 2 and one to Tanner 3; of the Tanner 2 patients one regressed
to Tanner 1, two remained the same, and five advanced to Tanner 3. Of the Tanner 3 patients 8
did not change Tanner stage and three advanced to Tanner 4.
Table 23 Frequency in fransition of Tanner Stfaging: all patients exposed {o
study treatment

Tanner Stage Anastrozole I mg (N=28)
Month 12/ Fiual visit
Baseline Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Breast '
Stage 1 1 & & g
Stage 2 2 4 4 1 &
Stage 3 i 2 3 1 L
Stage 4 G G G 3 &
Stage 3 1t b b ] &
Pubic
Stage 1 8 2 1 0 0
Stage 2 i 2 3 £ &
Stage 3 & Y 2 3 ]
Stage 4 th H 0 o §
Stage 5 ¢ it h g G

N Number of patients.
Change in mean uterine and ovarian volumes

The change in mean uterine volume is presented in applicant’s Table 25. There was a mean
increase of 1.16 cc in uterine volume by Month 12 (approximately 10% increase); the median
change was minimal (-0.33) and the range of changes was broad (-12.67 to 14.13) as marked
individual variations were observed.
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Table 25 Titerine volume®: all patients exposed fo study treatment

Ansstrozole 1 mg (N=18)

13 Mean (8D Median Range
Uterine volume {cc} at screening visit 7 18308271 T 132003184
Uterine volume {cc} at Month & 21 1862 (9.72) 583 1.8 103785
Utenne volume {cc) at Month 12/ Final wisit 20 1878 730 %83 085 w2623

Gh&nge*’ in uferine volume (co) from screening to Mowth & 20 0.28 (8.73% 042 1837 12.22

Cing? m wterine volume {cc) from Month 6 to 17 062 (242 1.77 -18.43¢tp 1463
Month 12/ Final visit

Chaﬁgeh in uferine volume {cc) from screening to . 19 1.16 (7 4% £33 12487 561413
Month 12/ Final visit

x Volume was caloulated as 0.5 nmbitplied by {(Jongitudinal multiplied by anteropostericr multiphed by transwersa), if all
. 3 linesr dirmemsions were recerded; othervise volume s missing.

Caleulated only for thoze patients with datz at both time-pomts.

ce  Cubic centimatre.

¥ Nuwbarof n&tiguta . . . .
The mean change in ovarian volume is presented in applicant’s Table 11.3.8.1.3. There was a
small decline in mean ovarian volume at Month 12 (-0.41) with a wide range of individual

changes (-10.78 to 9.30).
Table 11.3.%.1.3 Zuverage Ovarias Voluwme

Peopulasion: 2311 Pavience Expozed ta Study Treazment

Arimidex 1 MG

(N=z)

¥ Mean Hedian kg Hin Max
Average Ovarian Yolume {cc} at Screening Visig is 4.81 £.37 E.41Z B.EE 11.84
Arerzge Cvarian Velume {uz) at Month € is 3.4%6 I.58 3 540 O.8% 15,85
Zrerage Owarian Volume {zc) st Heonth I8/FPinzl Visie k3] Z. &g 1.78 3328 §.28 1%.25
Thange in Averags Cvarian Wolume {cci, Szresning to 5 9.34 -0.20 £.81¢ -2.3% 4.356
Month B
Thangs in Averagez Cwarian Veolume jfcci, Menth £ to r2 —-a.€5 0.%% B.8le ~1&.6% &.22
Monzh 12f/Tinal Visis?
CThang= in Average Ovarizn Volume {ce}, Szressing to iz -2.41 —0.5E 4.887 —-ip.7§ .30

Month 12/Final Visis®

Predicted adult height
Information on the predicted adult height for children over 6 years of age (for whom the

prediction method of Bayley and Pinneau applies) is provided in applicant’s Table 26. The mean
change in predicted adult height was minimal (around 1 cm).
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Table 26 Predicted adulf height” — method of Bayley and Pinneau: all patients
exposed fo study treatment

Anastrozole 1 mg (N=28)

u®  Mean{5D}  Median Range
Predicted adult height (cm) af screening visit 1 133901356 1332 131810 1786
Predicted adult height (cm) at Month 13/ Final visit 24 15650113 136.10 132910 1808
Change in predicted adulf herzht (cat) from screeming to 18 091{3.58 1.3 £3t0 6.9
Wonth 12/ Final wisit
Percent change in predicted adult height ffom screeningte 18 0.6 (2.36} 1.1 42t d]

Xontk 127 Finsl vigit

¥ Eaquals the current height dividad by a factor (the ffaction of final adult height) baszd on purzent bene age and current
bone age relative te clronologicsl age, classified as refarded, averaga or advanced. Retarded ix defined as cumxant bone
ape (vearsj < chronological 2z {years) minus 1; advanced 15 defined 3z cuzent bone age {years} = chronological age
{years} plus 1; otherwise, bone sge is classified 35 average. See Listing 12.2.6.3.2 in Appendix 12.2 for the reforence
table of values for the calenlation of predicted adult fmature) height stiained at ezch bone age — method of Bayley sad
Pimmeas.

Aceording to the mathod of Bayley and Finneau, predicted adult hetzht is not calenlated at any timepoint when the
patient’s then carzent age 13 either <8 years, or batwreen § and 7 wears and categorized as sdwanced.

®N  Numberof patients.

SO Standard dewaation.

%

Hormone levels

Hormone levels that were measured during this clinical trial included serum estradiol, serum
estrone, dehydroepiandrosterone (DHEA) sulfate, testosterone, follicle-stimulating hormone, and
luteinizing hormone. The mean serum concentrations for estradiol decreased during the trial
from 121.85 pmol/L at screening to 89.27 pmol/L at Month 12; serum estrone concentrations
also declined (from 207.75 pmol/L at baseline to 114.47 pmol/L at Month 12). This corresponds
to estradiol reductions of 32% at Month 6 and 26.7% at Month 12, respectively. Mean serum
levels of testosterone and DHEA sulfate levels remained relatively constant, while levels of LH
and FSH both decreased.- No formal statistical analyses are presented.
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TFable 27 Hormeone levels: all patients exposed to study treatment

Anastrozole 1 mg (N=18)

Parameter (anifs) N Mean (5D) Medizn Range
Serum estradiol (pmold) Screening 28 121.85(162.98) 44.05 16.89 10 665.22
Month & 27 81.95 (98.2%) 34.51 16.89 10 335.15
Month 13/ Final visit 27 89.27 (138.83) 37.44 16.82 to 708.14
Sermm estrone (pmol/L) Screening 27 207.75(118.83) 196.1¢ 51.8010 318.00
Month 6 27 106.07 (9561 81.40 18.50 to 462.30
Montk 12/ Final visit 27 114.70(113.83) 8140 - 18.30 10 399.60
DHEA sulfate (unol/L) Screening 28 0.82 (050 0.36 0.27 t0 3.89
Month 6 7 093 (1.66) .41 0.27103.79
Month 127 Final visit 27 103 (.11 .53 027w 4.57
Testosterone {mmol/L) Screening 28 032 (821 047 03510 1.08
Month § 27 046 (023 D.33 0350121
Month 12/ Final visit 27 033 {6.3% 0.35 03540 1.60
FEH (ulirasensitive) (FU/L) Screening 28 335 377 .65 0.30tc 2080
Month 5 27 0.93  (124) 0.40 0.30t0 540
Month 13/ Final visit 27 123 (140 0.60 0.30t05.90
LH tn¥trasensigve} (IU/L) Screening 28 854 {184 040 9.10 w840
Month 6 27 012 {0.06) 019 0.10t0 030
Month 12/ Final wisit 27 026 {(0.44) .10 0.10t0 1.60

DHEA Dehydroepiandrosterona,
FSH Follicle-stimulating hormone.

iH Luteinizing hormone.
I Internztional waits.
N Dhumbes of patients.

SD  Standard deviation
6.1.4.2 Pubertal gynecomastia indication

6.1.4.2.1 Study 1033US/0006 (Study 1 of the Written Request)
Demographics and baseline characteristics

The main baseline characteristics and demographics are summarized in Table 4. The mean
baseline age was 14.6 years (range 10 tol8 years). Patients had gynecomastia that lasted from >
6 months to > 3 years. The mean duration of gynecomastia was comparable between the two
treatment groups. Baseline breast volume was higher in the placebo group (574.5 mls) relative
to the anastrozole group (439.5 mls). Breast pain was present in 28.2 % of anastrozole-treated
patients and 25.7% of the placebo-treated patients. The BMI Z-score was similar in both groups
(1.4).

Table 4: Baseline demographics and characteristics (ITT Population)
Demographics or basel E _ Treatmentarm
_ characteristic ; 7

Age (years)

Mean (SD) 14.6 (1.8) 14.7 (1.8)
Range 10.8 to 18.1 11t0 18.6 .
Duration of gynecomastia (>6
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months to 12 months)

N (%) 4(10.3) 3(8.6)
Duration of gynecomastia (>1 year

to 2 years)

N (%) 16 (41.0) 13 (37.1)

Duration of gynecomastia (>2
years to 3 years)

N (%) 10 (25.6) 11 (31.4)
Duration of gynecomastia (>3

years)

N (%) 9 (23.1) 8(22.9)
BMI (z-score)

Mean (SD) 1.43 (0.98) 1.41(0.90)
Breast volume (ml) by ultrasound

n 38 33
Mean (SD) 439.5 (596.2) 574.5 (722.4)
Range 3.8 to 2065.7 1.5 t0 2686.6

Source: Table 9 Clinical Study report
Efficacy results

Applicant’s Table 12 summarizes the results for the primary efficacy analysis conducted in the
ITT population. The primary efficacy endpoint was the number and percentage of patients who
had a 50% or greater reduction in total breast volume at Month 6. A slightly higher percentage
of patients on anastrozole had a >50% reduction in breast volume at Month 6 relative to placebo
(38.5 % vs. 31.4 %); however, this difference was not statistically significant (p= 0.4687).
Similar results were observed in the per protocol population (36.7% in the anastrozole group and
30.8% in the placebo group had >50% reduction in breast volume; p=0.326). Only one patient®
experienced a complete reduction of gynecomastia at Month 6.

Table 12 Percentage ef patients with 5096 or greater reduction in fotal breast
volumme (ITT population)

Randomized treatment
Anpasirozele L mg  Placebo
N=39) (N=35)
R 15 11
Percentage of patients (%6} 383 314
Upper and lower 93% confidence limits B4te33d 16.0¢403

The actual change in the volume of breast tissue is presented in applicant’s Table 14. Patients in
the placebo group had a slightly higher Month-6 absolute mean reduction in breast volume
relative to baseline (216.1 mls) when compared to anastrozole-treated patients (130.3 mls). The
percentage of patients who had a reduction in breast volume in the anastrozole group (26 patients
or 68.4%), was similar to that observed in the placebo-treated group (24 patients or 72.7%);

38 patient 0001/0021 in the anastrozole group.
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similar observations were made for the per protocol populations. The median percent changes in
breast tissue volume were reported as -30.6 % in the Arimidex group and -33.3 % in the placebo

group, respectively.

Table 14 Change in caleulated volume of gynecomastia from Visit 1 to
Month 6/Final visit (IIT population}
Randomnized treatment
Anastrozole 1 mg Placebo
N=39) (=135}
Baseline 1 38 33
Mean (SD) 4393 (596.2) SHIOR4
Range 4§t 2065 2 to 2687
3fonth 6/Final visit n £ 34
Mean (5D} 308.2{540.5) 3600 (430.3)
Bangs {10 2376 Ito 1932
Change from baseline n 38 33
to Month 6/Final isit oo (SD) 1303 (353.5) 2161 (565.8)
Range -1581 o 415 -2333 10 1106
Percent changs from n 38 33
E;;&”gtgm <asit Mean (SD) 235 (66.1) -59{118.3)
Bange -100 to 266 95 1o 593
5D stendsrd deviation

Applicant’s Table 15 summarizes the number and percentage of patients who reported breast
pain reduction (ITT population). By Month 6, 90-100% of the patients enrolled became pain-
free and there were no statistically significant differences between treatment groups. Similar
results are reported for the per protocol population.
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Table 15 Percentage of patients with breast pain (tenderness) — ITT popalation

Number {28) of randomized patients

Anastrozole Img  Placebo
A patients 39 35
Baseline Asympiematic patients 28 (71.8) 26 {74.3)
{z and % of patients}
Symptomaiic patients i1 (282 (3.7
Patents symptomatic at i §1
baseline
Month 3° Symiptomatic patients 8 (2.0 <] {667}
{nand % of patient)  reporting vo pam at visit
Symptomatic patients 3 {273} 3 {33.3)
TepoTting pain at visit
Moutk 5/Final visit* Symptomatic patients 2 0% 2 (100.0)
{p and % of pattents)  reporiing no pain af visit
Symptomatic patients - 4 13 0
Teporiitg pain af visit

a

Pareantages are based on the number of sympiomatic patients =t bazeline,

The changes in serum estradiol and testosterone levels are presented in applicant’s Table 16. In
the anastrozole treatment group there was a 6.5% mean reduction in the serum estradiol levels at
Month 3 and a 15.4 % reduction at Month 6, respectively; the estradiol % changes in the placebo
group were minimal (both treatment arms had similar estradiol levels at baseline). The mean
testosterone serum levels increased by 169% at Month 3 and 153% at Month 6, respectively, in
the anastrozole arm; in the placebo group they increased by 23 % at Month 3 and 53 % at Month
6, respectively (both treatment arms had similar baseline values).
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Table 16 Hormone levels and change from baseline — ITT population
Randomized treatment
Anastrozole 1 me {(N=39) Flacebo (N=35)
n Mean (5D Range B Mean (8D} Range
Serum estradiol
{pmol/L}
Bageline 38 651335 184101652 34 683328 367101468
Mfonth 3 38 MOQE3; 367t 1613 34 644(33%) 36.7t 1395
Change from baseline 37  -0.7(24.4) 623330 33 430304 102730 514
to Momth 3
Percent change from 37 -63{357) 530140903 33 45420 -70.010 1401
baseline to
Month 3 (%)
Afonth 6/Final wisit 37 480010 124101028 28 3PT7{318y 367101028

hay
&

Change from baseline
to Month &/
Final vizit

Pereept change from 36 -134 (400 051000 28 45414 -36.5 10 1000
basgeline to Xonth 6/
Final visit (%)

-184 (29.1) -F1.1 10367 28 -115(2848) 5300404

Testosterone (nmo¥L)
Baseline 32 9243 1810321 34 9362 8310307
Aonth 3 EY R T RN ¢ 07t 285 4 BI05% 0810248
Change from baselime 36 6233} 38137 33 0305 12210 143
to Month 3
Percent change from 36 169.2{(2264) -B5B8t08198 33 232850 645103650
baselime to
Month 3 %)
hfonth §/Final visit % 139471 3410286 34 1439 1610271
Change from baselme 38 49358 12540 185 33 0B38 S5t 104
to Month &/
Final visit
Porcent change from 3% 1332{3044) 69210 8307 33 529 1285 473105373
baseline to Month &'

Final vistt {%}

The changes in serum FSH and LH levels are presented in a continuation of applicant’s Table 16
(below). The mean FSH levels increased by 61.3 % at Month 3 and 50.9 % at Month 6 in the
anastrozole group. In contrast, the changes in the placebo group were small (0.3 % at Month 3
and 3.3 % at Month 6, respectively). The mean percent LH changes were two-fold higher in the
placebo group at both Month 3 and Month 6, when compared to the anastrozole group.
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Follicle-stimulating
hormone (FSH)
(IU/L) '
Baseline 38 3.16(1.89) 0.66t09.52 35 3.29 (1.50) 0.95 10 7.26
Month 3 38 4.72 (2.57) 1.14t0 11.55 34 322(1.309) 0.86t0 7.21
Change from baseline 37 1.35(2.15) -8.30 10 5.41 34  -006(0.65) -247t01.39
to Month 3
Percentchange from 37 61.3(61.9) -87.210221.8 34 030177 -512t0474
baseline to
Month 3 {%0)
Meonth 6/Final visit 39 4.53 (2.88) 1.08 10 13.74 34 335(1.49) 0.88 10 7.99
Change from baseline 38  1.25(1.80) -3.01 to 6.67 34 -001(0.84) -291t01.33
to Month &/
Final visit
Percent change from 38  50.9{68.4) 579102969 34 3.3(242) -60.4 10 68.1
baseline to Month 6/
Final visit (%)
Luteinizing hormone
(LH) (IU/L)
Baseline 38 223 (151 0.33t08.13 35 1.77 (1.23) 0.06 to 4.53
Month 3 38 2.74 (1.32) 0.60t0 6.18 34 236(1.03) 09110440
Change from baseline 37 0.46 (1.44) -3.79 t0 3.78 34 0.54(1.13) -2.40103.10
to Month 3
Percent change from 37 70.0{163.2) -67.410879.1 34  140.2(466.1) -53.0to
baseline to 27182
Month 3 (%)
Month 6/Final visit 39 2.83(1.49) 045t07.23 34 242(133)  0.45t05.81
Change from baseline 38  0.64{1.49) -3.16 t0 4.30 34 0.62(1.23) -1.92 10 5.70
to Month 6/
Final visit
Percent change from 38 82.7(138.1) 70210 651.2 34 218.0(8837) -57.8to
baseline to Month 6/ 5181.8
Final visit (%)

Changes in height and weight

Descriptively there were no differences in the mean change in height measurements between the
two treatment groups as illustrated in applicant’s Table 17 (2.4 cm in the anastrozole group and
2.7 cm in the placebo group). Similar results were observed for weight parameters.
Specifically, the mean BMI-Z score remained relatively constant throughout the trial in the
anastrozole group (1.43 at baseline, 1.47 at Month 3 and 1.48 at Month 6) and in the placebo
group (1.41 at baseline, 1.45 at Month 3, and 1.41 at month 6).
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Table 17 Change in height, weight, and BMI—ITT population

Randomized treatment

Anastrozele 1 mg (IN=39)

Placebo (N=35)

1 Mean (5D} Range I Mean {5D) Range
Height (cm)
Baseline 30 167.6(8.0) 490w1830 35 1712008 150010 191.2
Month 3 37 687040 1556101852 34 1734(00) 133101910
Month 6/Final visit 38 1108 1521101834 35  1738{0d) 151 8to 1014
Change from baseline 38 24 (2.1) D287 33 2718 L4058
to Month &/

Final visit

6.1.4.2.2 Study D5394C00001

Demographics and baseline characteristics

The main baseline characteristics and demographics are summarized in Table 5. The patients’
mean age was 13 years (range 10 to 17 years). Most patients enrolled were Caucasian (65.5%);
23% were Native-Americans, 18.4% were African-American, 13.2% were Hispanic, and 2.6%
were Asian. The mean duration of gynecomastia was 7 months (and less than 12 months in all
patients). At study entry, 13.2% of patients reported breast pain. The mean breast volume (both

breasts combined) by ultrasound was 224.8 ml + 174.1 (range 15.7 to 781 ml).

Table 5: Baseline demographics and characteristics

Age (years)

Mean (SD) 13 (1.8)
Range 10to 17
Height (z-score)

Mean (SD) 0.7 (1.3)
Range -2.8t03.4
Weight (z-score)

Mean (SD) 2.0(0.9)
Range -0.7t03.6
BMI (z-score)

Mean (SD) 1.8 (0.7)
Range -0.2102.9
Duration of gynecomastia (months)

Mean (SD) 7 (2.5)
Range 3to11
Breast volume (ml) - ultrasound

Mean (SD) 224.8 (174.1)
Range 15.7 to 781
Breast size (ml) - caliper ‘
Mean (SD) 2522.5 (2159.6)
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| Range 172 to 8295.8

" Source: Tables 12 and 13 of study report.

Efficacy results

For a summary of the primary endpoint analyses (all pharmacokinetic) refer to section 5.1. All
other efficacy assessments are summarized next.

Applicant’s Table 16 summarizes the number and percentage of patients who had >50%
reduction in ultrasound-measured breast volume at Month 6 for the ITT and the per-protocol
populations. A little over half of patients showed improvement during the trial. In the absence
of a control group and taking into consideration that spontaneous reduction in breast size occurs
in a significant number of patients with pubertal gynecomastia, it is difficult to make definitive
statements of efficacy. There were no patients who experienced a 100% reduction in total breast
volume.

TFable 16 Patients with a =50% reduction in total breast volume, measured by
ultrasound
Amnalysis pepulation {I¥) Number {99) of patients 950 1
with response®
Intention-to-freat {36) 20:(35.6) 381w072.1
Per-protocel (23} 15 (6007 387w 789

a2  Response defined as =50% reduction in total breast volume.

€I Confidence misrval.

All patients received anastrozole.

Dista denived from Tables 112311 and 222311 2, Secion 312,

The total change in breast volume (both breasts) at Month 6 is summarized for the ITT
population in applicant’s Table 18. The mean percent reduction in breast volume was 44.8 + 66
% (range -99.3% to 264.8%). Similar results were obtained for the per protocol population
(51.5% mean percent reduction).
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Table 18 Change in total breast voluine by ulirasound (ITT population)
Anastroezole 1 mg
(N=36)

Bassline {Visit 1)

n 36

Mean (standard deviation) 2261 {178.8)

Range 15710 781.0
Month 6 (Visit 8)

a 32

Mean {standard deviation) 97.2 (1174}

Range 15105603
Change from baseline {o Month ¢

n 32

Mean {standard deviation) -126.6 (132.5)

Range 4164 to 103.1
Percent change from baseline to Month 6

n 32

Mean {standard deviation) -44 8 (66.4)

Range =993 10 264 8

Data dentved from Table 11.2.3.2.1, Section 11.2.

Five patients in the ITT population reported breast pain at baseline; four of them completed the
6-Month study and none had pain at their final visit. As breast pain may improve spontaneously,
in absence of a control group, this cannot be seen as demonstration of efficacy.

Changes in Tanner staging

Changes in Tanner stage are summarized in applicant’s Table 37. At Month 6 testicular and
scrotum Tanner stage advanced on average by approximately one stage (0.8; range -1 to 3). The
advance in pubic hair staging was slightly less (0.6 on average).
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Tahbie 37 Change in Tanner Stage (Safety popuiation)
Tanner Stage criterin Anastrozole 1 mg {(N=38)
n Mean {80} Median Range
Testes and Scrotum
Baseline 38 341248 3 203
Month 6 32 42100 43 2103
Change from baselins to Month 5 32 &8 (0.88) 1 -1te3
Pabic hair
Bazeline 33 344130 4 o3
Month 6 32 40(1.05) 4 fte3
Change from bageline to Month § 2 0.6 (3.80) g ito3

5D Standard deviation.

Hormonal changes

On-treatment changes for serum testosterone, estradiol, LH, and FSH and are summarized in
applicant’s Table 25. After 6 months of treatment the mean serum estradiol concentrations
decreased by approximately 13%, while mean testosterone levels increased by 285%. FSH and
LH concentrations also increased.
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Table 25

Hermonse levels and change from baseline (D population)

Amaztrozole 1 mg

(N=28}
-1 Afsar {SD} 259% L1 Rauge

Testostersne {nmel’L)

Baseline 25 $.55(3.143% 343,767 0.76 10 1602

Month § 25 13.297.40} 1024, 16.33 13810 24.7¢

Chznge froro baseline b Mouth & 25 FIAL92) 571,877 04540 1727

Parcent change, baseline to Month & 25 28390 (25174} 181.99 38982 -4.00 4o 84740
Estradiol {zenszifive assay) {pmol/L) '

Baseline oo 1681 {1535 1931, 2331 918 ta 72.30

Ydowth 6 24 11.174{4.3%) 937,125% 818tc 2386

Change from baselioe to Mouth & 22 -289 {1430 -1257 030 53121035387

PBarcent change, baseline to Month & 23 -15.17 (2947 -25.91,-0.43 -87.30t0 4830
Testosterone/estradiof ratio

Bazsline 24 ITTI9 (32387 243105, 31433 302010 126690

Month & 24 22784 (72094)  92341,153227  130.30 10 269080

Change from bazeline to Month & 23 23243 (59959 67315 119171 3392040 I8B1.3D

Parcent change, baseline to Mouth & 23 465.6% (5844503 186.99, 74439 -35.30 40 3241.80
FSH {IU/LY

Baseline 25 198(1.62) 1.53,243 {160 to 4.30

donth 6 ) 25 335 (204 301,459 14040 1030

Chanze fron: bazelios to Mouth & 25 187 (165 118,235 -0.40 50 7.10

Parcent change, baseline to Mouth & 25 12580 {11424 7863, 173958 <1250 t0 400,00
LI aui)

Baseline 25 1553 (1.42% 095,214 .10t 4.30

Month 6 25 356 (2.06% 271,441 0.70 10 7.850

Change from baseline to Mouth & 25 281181 134,287 020 570

Parcent change, baseline to Moxth & 25 336.63 (350.40) 162.08, 504.17 -28.10 10 4000.00
SHEC {nmolL)

Bassline 23 21640731} 1862, 24.66 5.00 to 34.00

domth & 2% 18.08(72%) 1547 2109 7.00 to 3400

Change from bazeline to Mouth § 25 -3.581(6.67) 531, 4381 -15.00 o 18.00

Percent change, baseline to Menth & 25 -11.87 {34.65) -26.18,2.43 #0000 11230

{1 Confidence mtarval; FSH Folbcle-stimulating hormoze; LH Luteinizimgz hormoze; 8D Standard dendation;
SEBG Sex-hormone bindmg globulin,

6.1.5 Clinical Microbiology

Not applicable.

6.1.6 Efficacy Conclusions

6.1.6.1 McCune-Albright syndrome indication

OXCY
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6.1.6.2 Pubertal gynecomastia indication

(b) (4)

7 INTEGRATED REVIEW OF SAFETY
7.1 Methods and Findings

7.1.1 Deaths

7.1.1.1 McCune-Albright syndrome indication
No deaths were reported in this study.

7.1.1.2 Pubertal gynecomastia indication
7.1.1.2 Study 1033US/0006

There were no deaths reported in this study.
7.1.1.2 Study D5394C00001

There were no deaths reported in this study.

7.1.2 Other Serious Adverse Events

7.1.2.1 McCune-Albright syndrome indication
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Three patients (10.7%) experienced four serious adverse events, summarized in applicant’s Table
33. Two patients experienced femoral fractures (one patient had two such events) and one had a
right ovarian cyst. None of these SAEs was judged related to the study treatment™ .

Table 33 Listing of ali patients who had a serious adverse event (SAE) other than death: all patients exposed to
study treatment
Patient Time fwevent  Start date Stop date Serious adverse event  Serions adweyse svent Severify  Study Oaicome
{days)* {preferved term) J{ieorestigator texfy ireatiment
relafed

EG004003 -i1 G 3ay 2063 Temo fachme Fracrure of fanmer bome left feouw Severe Ne Besolved

i 16732008  Fenyr fachee Fracrare righs Swar Severa Mo - Rmsolvad
EGIOMI0 312 1334272004 Femwralneck fachwe  Basi cmrvice] loft fomoml facture Severe o Razolved
EOO1500% ) 1073803 Ouvarismcyst Rigit orarian cyz Modme  No Resolved

S umer of ey Bvea et of s ecafon 9 7ok G55 o e e
7.1.2.2 Pubertal gynecomastia indication

7.1.2.2.1 Study 1033US/0006

There were no SAEs reported in this study.

7.1.2.2.2 Study D5394C00001

There were two serious adverse events reported in this study: 1) bilateral slipped capital femoral
epiphysis, which was diagnosed 4 months after the beginning of treatment in a 12-year-old obese

patient (BMI of 36.3 and BMI Z-score of 2.56) and was judged by the investigator to be related
to the study medication®’, and 2) a self-limited acute gastroenteritis in a 15-year old male.

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

7.1.3.1.1 McCune-Albright syndrome indication

% Patient E0004003, a 4-year-old with a history of polyostotic fibrous bone dysplasia and corrective bone surgeries
had a bone fracture following minor trauma eleven days prior to starting the study medication. Fifteen weeks after
the start of anastrozole therapy the same patient had a second fall that resulted in a right femoral fracture that
required surgical intervention. This same patient experienced later in the trial a tibial fracture that was not
considered an SAE.

Patient E0007002, a 6 year old female with a history of Cushing's syndrome and fibrous dysplasia, experienced a
left femoral neck fracture that required hospitalization.

Patient E0011001, a 7 year-old girl, was hospitalized for vaginal bleeding. She was found to have a 4 cm right
ovarian cyst. She underwent a transabdominal puncture that showed “evolution of disease that was not controiled by
study medication” (the patient continued the treatment).

“ Slipped capital femoral epiphysis is a condition known to be associated with obesity in children.
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No patients discontinued due to adverse events.

7.1.3.1.2 Pubertal gynecomastia indication

7.1.3.1.2.1 Study 1033US/0006

One patient in the anastrozole group discontinued the study due to an adverse event of enlarged
testicular volume; this event was judged by the investigator as moderate in intensity and

“possibly” related to anastrozole®'.

7.1.3.1.2.2 Study D5394C00001

Two patients discontinued the trial. One patient developed bilateral slipped capital femoral
epiphysis (already described as an SAE). The other was an 11-year old male with a history of
seasonal allergies and urticaria who withdrew informed consent 62 days within the trial.

7.1.3.2 Adverse events associated with dropouts

7.1.3.2.1 McCune-Albright syndrome indication

No patients withdrew due to an adverse event (one patient withdrew for to lack of efficacy).
7.1.3.2.2 Pubertal gynecomastia indication

7.1.3.2.2.1 Study 1033US/0006

Refer to Section 7.1.5.6.2.1 for an analysis of changes in testicular volume in the clinical trial.
7.1.3.2.2.2 Study D5394C00001

None of the adverse events that resulted in patient discontinuation in this clinical trial can be
ascribed with a reasonable degree of certainty to the study drug.

7.1.3.3 Other significant adverse events

7.1.3.3.1 McCune-Albright syndrome indication

! Patient 0043/0001 was a 15.6-year-old male going through normal puberty who was noticed afier 3 months of
anastrozole therapy to have an increase in testicular volumes from 10 cc and 12 cc, respectively, to 20 cc bilaterally.
There were no other associated abnormalities: the testicle felt normal to palpation, the increase in testosterone level
was not considered clinically significant (the testosterone level was 246 ng/dL with a laboratory normal range of 194
to 833 ng/dL).and the bone age revealed, reportedly, a normal rate of skeletal maturation. The patient was
unblinded and withdrawn at investigator’s request. Reported initially as an SAE, this adverse event was
subsequently downgraded to an AE after the rate of skeletal maturation was found to be normal.
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No other significant adverse events were reported*.

7.1.3.3.2 Pubertal gynecomastia indication

7.1.3.3.2.1 Study 1033US/0006

No other significant adverse events were reported.

7.1.3.3.2.2 Study D5394C00001

No other significant adverse events were reported.

7.1.4 Other Search Strategies

7.1.4.1 McCune-Albright syndrome indication

Due to the small size of the dataset no additional analyses were conducted.
7.1.4.2 Pubertal gynecomastia indication

7.1.4.2.1 Study 1033US/0006

Due to the small size of the dataset no additional analyses were conducted.
7.1.4.2.2 Study D5394C00001

Due to the small size of the dataset no additional analyses were conducted.

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

7.1.5.1.1 McCune-Albright syndrome indication

Adverse events were assessed using standard clinical trial methodology at baseline, Month 3,

Month 6, and Month 12.

7.1.5.1.2 Pubertal gynecomastia indication

* The applicant defined “other significant adverse events” as “adverse events of particular clinical importance, other
than SAEs and those AEs leading to discontinuation of the patient from study treatment”; included in this category
were “hematological and other laboratory abnormalities, and certain events that lead to intervention (other than

those already classified as serious), dose reduction or significant additional treatment™.
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7.1.5.1.2.1 Study 1033US/0006

Adverse events were assessed using standard clinical trial methodology at baseline, Week 2,
Months 2, 3, 4, 5, and 6.

7.1.5.1.2.2 Study D5394C00001

Adverse events were assessed using standard clinical trial methodology at baseline, Months 1, 2,
3,4, 5, and 6.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

7.1.5.2.1 McCune-Albright syndrome indication

Visual inspection of Listing 12.2.7.1 titled “List of Adverse Events” finds appropriate
correspondence of preferred and higher level terms in the MeDRA coding system.

7.1.5.2.2 Pubertal gynecomastia indication
Study 1033US/0006

Visual inspection of Listing G12.1 titled “List of Adverse Events” finds, in general, appropriate
adverse event designation using COSTART.

Study D5394C00001

Visual inspection of Listing 12.2.7.1 titled “List of Adverse Events” finds appropriate MeDRA
adverse event designation of adverse events.

7.1.5.3 Incidence of common adverse events

7.1.5.3.1 MecCune-Albright syndrome indication

A total of 24 (85.7%) patients experienced at least one adverse event (Table 6). Adverse events
that occurred with a frequency >10% (i.e. in >3 patients) were upper respiratory tract infection
(21.4%), cough (17.9%), pharyngitis (14.3%), pyrexia (14.3%), arthralgia (10.7%), ear infection
(10.7%), gastroenteritis (10.7%) and nasopharyngitis (10.7%). With the possible exception of
arthralgia, all the above-listed AEs represent commonly encountered childhood illnesses and
symptoms43. Two (7.1%) patients reported adverse events that were classified as severe in
intensity: femoral neck fracture (in a patient who also had Cushing’s syndrome) and 2 events of

“ Arthralgia is a labeled adverse event for anastrozole in adults; in addition, due to the presence of fibrous dysplasia,
McCune-Albright syndrome patients may have arthralgia as a manifestation of the underlying condition or its
corrective surgeries.
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femoral fracture (all were also listed as SAEs; refer to Section 7.1.2). All other adverse events
reported were classified as mild or moderate in intensity. Of the adverse events that occurred in
2 patients (7.1%), with the exception of ovarian cyst (a relatively frequent occurrence in
McCune-Albright syndrome) all were common childhood symptoms or conditions.

Table 6: Adverse events reported in two patients or more (> 7.1 %)

_ Adverseevent (preferredterm) | Nu . b o
Upper respiratory tract infection 6 21.4
Cough 5 17.9
Pyrexia 4 14.3
Pharyngitis 4 14.3
Arthralgia 3 10.7
Ear infection 3 10.7
Gastroenteritis 3 10.7
Nasopharyngitis 3 10.7
Ear pain 2 7.1
Diarrhoea 2 7.1
Vomiting 2 7.1
Bronchitis 2 7.1
Otitis media 2 7.1
Pharyngitis streptococcal 2 7.1
Tibia fracture 2 7.1
Ovarian cyst 2 7.1
Epistaxis 2 7.1

Source: Table 32

Five (17. 9 %) adverse events were considered by the investigator to be possibly due to study
medication. They were nausea, acne, pain in extremity (all mild in intensity and resolved),
allergic dermatitis (mild, continuing), increased ALT/AST (moderate in intensity, reportedly
resolved).

7.1.5.3.2 Pubertal gynecomastia indication
7.1.5.3.2.1 Study 1033US/0006

As illustrated in applicant’s Table 23, a slightly higher percentage of patients in the anastrozole
group had treatment - emergent adverse events when compared to the placebo group (76.7%
anastrozole vs. 64.9% placebo). Almost twice as many patients in the anastrozole group had
adverse events that were judged by the investigators to be possibly treatment related (16.3%
anastrozole vs. 8.1% placebo).
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Table 23 Number {95} of patients whe had at least 1 adverse event in any
category, and total nmnbers of adverse evenis (safety population)

Category of adverse event

Number (95) of patients whe had an adverse

event in each category”

Anastrozole 1 mg Placebo
N=43 (N=3T)
Any adverss events 33 {67 24 {645y
Possibly treatment-related events 7 {16.3} 3 (8.1}
Senious adverse events 0 &
Dizcontinnations of study freatment due to 1 (2.3} 0
adverse events
Piscontinuations of study treatment due te 1 2.3 g
possibly ireatment-related events
Other sigmificant adverse events 0 ¢

Any adverss evenis

Total nmaber of adverse events®

¥

a

Patzents with multiple svents in the same category ave counted only ence in that eatezory. Patients with
events in more than 1 category awe counfed cuce in esch of thoze exfegorias.

Totat mamber of adwarse events by terme. Events ars counted by preferred term, ie, for patients with mraltiple

events falling under the same prefemred terma, only 1 cecwnrence of the svent is coomted.

Table 7 summarizes the number and percentage of patients with adverse events that were higher
in the anastrozole group relative to the placebo arm. The numerical differences between adverse
events in the two treatment arms are mostly small. Adverse events that occurred with higher
frequency in the anastrozole arm (by > 2 patients difference) are flu syndrome, headache,
syncope, and rash. The only adverse event that was judged severe in intensity in the anastrozole
group was diarrhea (one patient or 2.3%); all other adverse events were mild or moderate in

intensity.

Table 7: Treatment-emergent adverse events that occurred with higher frequency in the anastrozole group

relative to placebo

Abdominal pain

2 (4.7)
Accidental injury 4(9.3) 3(8.1)
Chest pain 1(2.3) 0(0)
Fever 2 (4.7) 1(2.7)
Flu syndrome 3(7) 0 (0)
Headache 11 (25.6) 8(21.6)
Hormone level altered 1(2.3) 0(0)
Pain 3(7) 2(54)
Syncope 2 (4.7) 0 (0)
Varicose vein 1(2.3) 0(0)
Constipation 1(2.3) 0 (0)
Diarrhea 2(4.7) 1(2.7)
Gastritis 1(2.3) 0(0)
Nausea 1(2.3) 00

56



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

Echymosis 1(2.3) 0 (0)
Weight gain 1(2.3) 0 (0)
Depression 2 (4.7) 1(2.7)
Insomnia 1(2.3) 0(0)
Speech disorder 1(2.3) 0(0)
Pneumonia 1(2.3) 0 (0)
Rhinitis 6(14) 5(13.5)
Acne 5(11.5) 4(10.8)
Rash 4(9.3) 0(0)
Skin disorder 1(2.3) 0(0)
Conjunctivitis 1(2.3) 0(0)
Breast enlargement 1(2.3) 0(0)
Hematuria 1(2.3) 0(0)
Prostatic disorder* 1(2.3) 0(0)
Urogenital disorder** 1(2.3) 0(0)

Source: Table T12.2
*Prostatitis (patient 0035/0009).
** Enlarged testicular volume (patient 0043/0001)

Applicant’s Table 26 lists the adverse events that were judged by the investigators to be
treatment-related. Acne and headache were the most frequent ones (7% in the anastrozole group
each vs. 2.7% and 0%, respectively in the placebo arm). Other “treatment-related” adverse
events that were more frequent in the anastrozole group were diarrhea, hormone level altered,
pharyngitis, speech disorder, urogenital disorder, and vomiting. It should be mentioned that with
the exception of acne and headache all had very small numerical differences relative to placebo.
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Tahie 26 Kumber (35} of patients with treatment-related adverse events® as
judged by the investigater, sorted by decreasing order of frequency as
summarized over all freatment groups {safety population)

Preferred term® Anasirozele I mg Placebe

(N=43} (N=3T)

n {9%) n {%)
Acne 3 (7.0} 1 27
Headache 3 {7.0} 0
Diarrhes 1 3.3} 0
Hormone level altered 1 {2.3} {
Pharyngitis 1 {2.3) ]
Spezch disorder 1 2.3} 4]
Urogenital disorder 1 {2.3) i}
Vomiting 1 {2.33 ]
Dry mouth 0 1 2.7
Hirsutism 0 1 2.7
Thirst 0 1 {27
*  Adverss events are incladed in this table if they started during study trestment or within 30 days of the last

day of study frestment.

Patients may appear more than once i the table (ones per prefamed teim}.

7.1.5.3.2.2 Study D5394C00001

A total of 30 (79.0%) patients experienced at least one adverse event. The most frequently
reported adverse events (>10%) were acne (23.7%), acanthosis nigricans (15.8%), vomiting
(13.2%) and nasopharyngitis (10.5%). One patient (2.6%) reported an AE that was classified as
severe in intensity, slipped capital femoral epiphysys (this AE was also categorized as an SAE);
all other adverse events were classified as mild or moderate in intensity. Adverse events
reported in > 2 (5.3%) patients are summarized in Table 8. Most adverse events are common
childhood ilnesses/conditions. Others are adverse events seen in association with obesity (e.g.
acanthosis nigricans, hypertension, possibly arthralgia); it is noteworthy that the mean BMI for
the patients enrolled in this trial was near the upper limit of normal.

Table 8: Adverse events reported in two patients or more (> 5.3 %)

_Adverse event (preferred term) imb \

Acne 9 23.7
Acanthosis nigricans 6 15.8
Vomiting 5 13.2
Nasopharyngitis 4 10.5
Arthralgia 3 7.9
Headache 3 7.9
Gastroenteritis viral 2 53
Sinusitis 2 5.3
Upper respiratory tract infection 2 53
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Cough 2 5.3
Pharyngolaryngeal pain 2 53
Pyrexia 2 5.3
Hypertension 2 5.3

Source: Table 30 in Clinical Study Report

Eight patients (21.1%) experienced AEs that were considered by the investigator to be

possibly due to study medication (applicant’s Table 32). The most frequently reported treatment-
related adverse event was acne (7 patients or 18.4%; all acne AEs were reported mild to
moderate intensity). One patient (2.6%) reported as treatment-related AEs arthralgia and
epiphysiolysis, of moderate and severe intensity, respectively.

Table 32 Treatment-related adverse evends summarized by system organ class
and preferved term, categerized by intensity {Safety population}

System organ class” Fotal number {9%) of patients with adverse evemt®

Preferred torm Anastrozele 1 mg {(N=38)

Total Mild Moderate Severs

Ski and subcutansons tiszne disordsrs

Acne TE18 .45 4¢10.3) YR L1
Musculoskeletsl and connective fissue v
disorders

Arthralgia® 12.6) f] 126 tH

Epiphysiobysis® 146 ] g 126
a  Adverse events zre ordered by MedDRA system organ class aud thes by preferred term i decieasing

Frequency.

b Advsrze events are inchuded 1f they started durmyg study treatment or withim 30 days of the last day of shady
treafoent. A patient may have had more than | adverse svent. If patients expertenced the same eventi cn
more than ] occasion, the most severs mtansity is summarized.

¢ Bothevernts wers reported by Patient BOORSNU3.

7.1.5.4 Common adverse event tables

7.1.5.4.1 McCune-Albright syndrome indication
Refer to Section 7.1.5.3.1

7.1.5.4.2 Pubertal gynecomastia indication
7.1.5.4.2.1 Study 1033US/0006

See Section 7.1.5.3.2.1.

7.1.5.4.2.2 Study D5394C00001

See Section 7.1.5.3.2.2.
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7.1.5.5 Identifying common and drug-related adverse events

7.1.5.5.1 McCune-Albright syndrome indication

The vast majority of adverse events observed in this clinical trial are conditions commonly
encountered in children. Others (e.g. ovarian cyst, fractures due to underlying fibrous dysplasia)
represent known complications of McCune-Albright syndrome. The small size of the dataset and
the absence of a control group make causality assignment difficult.

7.1.5.5.2 Pubertal gynecomastia indication
7.1.5.5.2.1 Study 1033US/0006

Most adverse events recorded in this clinical trial were due to childhood illnesses and symptoms.
Of the AEs that occurred with higher frequency in the anastrozole group, acne and headache
were the only adverse events that showed a somewhat distinct numerical difference relative to
placebo. Acne is an anticipated adverse event due to the pharmacodynamic effect of anastrozole,
which elevates testosterone serum concentration.

7.1.5.5.2.2 Study D5394C00001

In this clinical trial, acne was the only adverse event likely to be associated with the study
medication. Most other adverse events were common childhood illnesses or manifestations of
childhood obesity. The small size of the dataset and the absence of a control group make
causality assignment difficult.

7.1.5.6 Additional analyses and explorations
7.1.5.6.1 McCune-Albright syndrome indication

Due to the small size of the dataset and the absence of a control group no additional analyses
were conducted.

7.1.5.6.2 Pubertal gynecomastia indication

7.1.5.6.2.1 Study 1033US/0006

Changes in the total testicular volume

The changes in the total testicular volume at Month 6 relative to baseline are presented in
applicant’s Table 28. At baseline, the mean testicular volume was similar in both treatment
groups: 31.6 £13.6 in the anastrozole group and 30.9 £11.8 in the placebo group. The mean
change from baseline was slightly higher in the anastrozole group (6.6 £7.9) than in the placebo

group (5.2 +8.0). Similar percentages of patients (42% in the anastrozole group and 40% in the
placebo group) had no changes in total testicular volume over the 6-month trial treatment period.
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Two patients in each group had reductions in testicular volume (range -3 to -10). For the patients
who had augmentation in testicular volume (21/43 or 49 % in the anastrozole group and 19/37 or
51 % in the placebo group) there was a slightly larger mean increase in volume for the
anastrozole group (13 cc; range 6 cc to 26 cc) than in the placebo group (10.4 cc; range 2 cc to
30 cc).

Table 28 Total testicular volume and change from haseline (ITT population)
Total testicular velume (cc) Anastrozoele 1 mg Placebo
(N=39) (N=35)
Baseline 1 39 35
Mean {SD) 31.6(136) 305{11.8)
Range 2to 868G 8t 58
Month 3 n 38 34
Mea {SD) 34.9 (13.8) 339 (11.5)
Range 6 to 60 Bto 60
Month 6/Final visit n 38 35
Mean (SD) 37.7(10.9) 36.1 (11.6)
Range 10 to 60 10 0 60
Change from baseline n 38 35
to Month 6/Fmal vistt {cc)
Mean (SD) 6.6 (7.9) 52(8.0)
Range 3t0 28 -1 10 30

Datz denved from Section 11,1, Table T11.1,
7.1.5.6.2.2 Study D5394C00001
Change in total testicular volume

The changes in testicular volume at Month 3 and Month 6 are summarized in applicant’s Table
36. There was a mean increase of 21 % at Month 3 and 57 % at Month 6. The baseline-
subtracted Month 6 mean increase of 9.4 mls is slightly higher than that observed in Study
1033US/0006 (6.6 mls) for a similar duration of anastrozole exposure and dose. As patients were
progressing through puberty, changes in total testicular volume are to be expected. The absence
of a control group limits the ability to assess whether these changes were excessive.
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Table 36 Change in total testicular volume (Safety population}
Anastrozele 1 mg (X=38)
n Mean (5D) Range
Total testicular velume (ml)
Bazeline 32 25.1¢14.8; 4510300
Month 3 3 29.8{13.%} 8h10 500
Change from bageline to Monih 3 {ml) 33 41033 1010300
Percent change from baseline (35) 33 21248 23010 1300
Month & 32 348145 8.0 to 308
Change from baseline ta Month 4 (ml} 32 9483 0o 300
Percent change from baseline (%) 32 JIO0T 002333

8D Standard desaaton.

7.1.6 Less Common Adverse Events

7.1.6.1 McCune-Albright syndrome indication

Adverse events that occurred in only one patient (3.6%) were conjunctivitis, eye swelling,
abdominal pain, abdominal pain upper, nausea, asthenia, drug hypersensitivity, acute tonsillitis,
gastroenteritis viral, impetigo, pertussis, respiratory tract infection, rhinitis, scarlet fever,
sinusitis, tonsillitis, urinary tract infection, varicella, femoral neck fracture, femur fracture, joint
sprain, limb injury, alanine aminotransferase increased, aspartate aminotransferase increased,
increased appetite, back pain, bone formation increased, bone pain, pain in extremity, headache,
depressed mood, breast tenderness, hypertrophy breast, polymenorrhoea, pharyngolaryngeal
pain, rhinorrhoea, tonsillar disorder, acne, dermatitis allergic, eczema, and urticaria.

7.1.6.2 Pubertal gynecomastia indication

7.1.6.2.1 Study 1033US/0006

Refer to section 7.1.5.3.2.1 for a comparison of adverse event incidence relative to placebo.

7.1.6.2.2 Study D5394C00001

Adverse events that occurred in only one patient (2.6%) were: in-growing nail, oily skin, post
inflammatory pigment change, rash, urticaria, bronchitis, gastroenteritis, onychomycosis, otitis
media acute, tonsilitis, diarrhea, stomach discomfort, toothache, epiphysiolysis, musculoskeletal
pain, pain in extremity, rotator cuff syndrome, tendonitis, asthma, rhinitis allergic, tonsillar
hypertrophy, wheezing, hyperphagia, increased appetite, polydipsia, migraine, nephrolithiasis,
nocturia, polyuria, vision blurred, contusion, weight increased, hypersensitivity, and mood
swings.
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7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

7.1.7.1 McCune-Albright syndrome indication

Laboratory assessments included primarily hormone measurements (estrogens, testosterone, LH,
and FSH), which were evaluated as secondary efficacy endpoints (refer to the efficacy section).
Clinical chemistries were limited to liver function testing (ALT and AST).

7.1.7.2 Pubertal gynecomastia indication

7.1.7.2.1 Study 1033US/0006

Clinical laboratory testing, which included CBC and SMA, was done only at baseline.
Hormonal evaluations were conducted during the trial as secondary endpoints (refer to the
efficacy section).

7.1.7.2.2 Study D5394C00001

Pre-treatment laboratory tests included CBC, thyroid function tests, and liver function tests
(aspartate transaminase, alanine transaminase and alkaline phosphatase). Thyroid function tests
were performed at the screening visit only and no follow-up measurements were collected.

Hormone assessments included testosterone, estradiol, LH, and FSH and are presented in the
efficacy section.

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values

7.1.7.2.1 McCune-Albright syndrome indication

Study 1033IL/0046 was a single arm study and did not have a control group.
7.1.7.2.2 Pubertal gynecomastia indication

7.1.7.2.2.1 Study 1033US/0006

There were no on-trial clinical laboratory measurements (refer to Section 7.1.7.2.1).
7.1.7.2.2.2 Study D5394C00001

Study D5394C00001 was a single arm study and did not have a control groﬁp.
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7.1.7.3 Standard analyses and explorations of laboratory data

7.1.7.3.1 Analyses focused on measures of central tendency

7.1.7.3.1.1 McCune-Albright syndrome indication

The mean values for liver function tests (ALT/AST) at baseline and Month 12 (final visit) are
presented in applicant’s Table 14. There were no clinically significant changes in mean values
from baseline to endpoint.

Table 34 Liver function tests: all patients exposed to study ireatinent
Anastrozole I mg (N=28)
Parameter {units) N Mean (SD) Median Range
ALT(SGPT){UL) Screening 28 2332 2001 18.00 1000 to 94.00
Month 12/ Finsl visiz 27 D07 {2445 1300 7401013100
AST{SGOT} (UL) Screening s 311 guiny 2000 1800 t0 71.00
Month 12/ Final wisit 27 2948 {1033 2600 2100 10 7300
ALT (SGFT) Afami 1 {senun gl pIuvae Aviaca).
AT (SGOT) Asp £ {renmm gk i ie inase)
Y Pamiber of patients.
sD Siandazd deviation.

7.1.7.3.1.2 Pubertal gynecomastia indication
7.1.7.3.1.2.1 Study 1033US/0006
There were no on-trial clinical laboratory measurements (refer to Section 7.1.7.2).

7.1.7.3.1.2.2 Study D5394C00001

Clinical laboratory evaluation

Changes in ALT, AST, and alkaline phosphatase are summarized in applicant’s Table 35. The
mean change from baseline to Month 6 was minimal for all three analytes.
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Table 35 Liver function tests {Safety population)
Amnastrozole 1 mg (N=38)
Parameter (units) B Mean (SD) Median Range
ALT (VL) Baseling 38 263{14.4) pasy 140t 83.0
Referencerange Sto 43 KL Month § 31 2584127 220 2010 668
Change from baszeline to 3t 13D -18 -1781031.0
Monsh §
¥ Change from baseline 31 3.61(33.91) -5.30 43.80to0 100
AST (FULY Baseline 38 27184 255 156t063.0
Reference range 1310 45 TL  Month 6 31 2490300 5.0 140ta34D
Extended: 20 to 60 TU/L Change from baseline to 3 05 {6.3) -1.0 -1¢.0 10 23.0
Monsh §
% Change from baseline 31 2002287 -3.70 23330107420
Alkaline phosphatase {fU/L}  Baseline 38 2668 (118.8y 2485 83D to K4LP
]I?’fference range 43 to 143 Month 6 31 2589 41289; 240.6 7401069397
3
Extended: 110 to 310 TO/L Change from bazeline to 31 119 {528) -119 -13210 108.0
Month §
% Change from baseline 31 404 (17.51) -7.60 -31.40 10 43.90
ALT Alanise fransaninase; AST Aspartate inzse; SU Standzrd deviation.

a  Alkaline phosphatase values wera high in I patient 20001033} at baseline {641.0 I/L) and increased slightly at Month 6 (5930 IUVL). Alakine
phosphatzase Tevels are knovm to inerease in tinres of rapid srowth.

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal

7.1.7.3.2.1 McCune-Albright syndrome indication

One patient exhibited ALT and AST elevations above the normal range during the trial**. This
patient had an elevated ALT level at screening (89 TU/L) which increased slightly at Month 12
(131 TU). The Month 12 measurement was > 2X ULN but < 3X UNL"*. The AST values for the
same patient were 57 IU/L at screening and 73 IU/L at Month 12*. No follow-up information is
presented. The elevated ALT value at baseline suggests an on-going liver condition but no
additional investigations are reported.

7.1.7.3.2.2 Pubertal gynecomastia indication
7.1.7.3.2.2.1 Study 1033US/0006
There were no on-trial clinical laboratory measurements (refer to Section 7.1.7.2).

7.1.7.3.2.2.2 Study D5394C00001

* Patient E0008002.
* ALT reference range: 5 to 45 IU/L.
6 AST reference range: 20 to 60 1U/L.
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Several individual ALT and AST evaluations were outside the normal range but none was
considered clinically significant (i.e> 3 ULN). Some of the observations were made at baseline
only. There were only two ALT/AST elevations at Month 6 and both were minimal (one was
accompanied by a similar elevation at baseline). They are summarized in applicant’s table titled
“List of Clinically Significant Abnormalities - ALT (SGPT) and AST (SGOT)”, below.

Btudy 1033IL DS3ISACENO0] Pubertal Boys with Gynscomantia of Becent Cnpet
LISTING 1X.3.8.3 Liot of Clinically Significant Abnormalitims - ALT (SCPT} and AST {EGOT)

{Patients In-ludsd: Safety Population)
—mmmmeem e e eeeememeeeeemo - —ne - TREATHENT RECEIVED=-AMASTROEN [L HB) ------mmmmmemrmm e e e

CENTER/ b sTg.
PATIENT PP VISIT SRMFLE LAB TEST RESULTS K
BODI/RGON1021 YEE DAY 1R1/PINAL 200€-07-11  ALAWINE AWINOTRARZFERASE SR
3006-07-11  ASEARTATE AMINOTRANSFERASE ME W
001/E0001022 NO  RASELINE 300€-01-17  ALAWINE AMINOTRAWSFERAEE @E m
3006-01-17  ASPARTATE AMINOTRAWEFERACE 5 E N
030120001024 YES DASELINE 3006-01-16  ATANINE ANIHCTPANSPEPASE 2 E W
DAY 151/PINAL ZQ0E-07-35  ATANTHE AWIBCTRANSFERASE & HE W
0001/E0A013¢ YEE DAY 181,/FINAL 2005-09-26  ACPAWTATE AMINOTRANSFERACE uL W

7.1.3.3.3 Marked outliers and dropouts for laboratory abnormalities

7.1.3.3.3.1 McCune-Albright syndrome indication

There were no marked outliers in AST/ALT values.

7.1.3.3.3.2 Pubertal gynecomastia indication

7.1.3.3.3.2.1 Study 1033US/0006

There were no on-trial clinical laboratory measurements (refer to Section 7.1.7.2).
7.1.3.3.3.2.2 Study D5394C00001

There were no marked outliers in AST/ALT values.

7.1.7.4 Additional analyses and explorations

7.1.7.4.1 McCune-Albright syndrome indication

Due to the small size of the dataset no additional analyses were conducted.
7.1.7.4.2 Pubertal gynecomastia indication

7.1.7.4.2.1 Study 1033US/0006
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There were no on-trial clinical laboratory measurements (refer to Section 7.1.7.2).
7.1.7.4.2.2 Study D5394C00001

Due to the small size of the dataset no additional analyses were conducted.
7.1.7.5 Special assessments

7.1.7.5.1 McCune-Albright syndrome indication

No specials assessments were collected.

7.1.7.5.2 Pubertal gynecomastia indication

7.1.7.5.2.1 Study 1033US/0006

No specials assessments were collected.

7.1.7.5.2.2 Study D5394COOOO]

No specials assessments were collected.

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

7.1.8.1.1 McCune-Albright syndrome indication

Vital signs data were not collected systematically and routinely in this study.
7.1.8.1.2 Pubertal gynecomastia indication

7.1.8.1.2.1 Study 1033US/0006

Vital signs data were not collected systematically and routinely in this study.
© 7.1.8.1.2.2 Study D5394C00001

Vital signs data were not collected systematically and routinely in this study.

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

7.1.8.2.1 McCune-Albright syndrome indication
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Study1033IL/0046 was a single arm study and did not have a control group:
7.1.8.2.2 Pubertal gynecomastia indication

7.1.8.2.2.1 Study 1033US/0006

Refer to Section 7.1.8.1.2.

7.1.8.2.2.2 Study D5394C00001

Study D5394C00001 was a single arm study and did not have a control group.
7.1.8.3 Standard analyses and explorations of vital signs data
7.1.8.3.1 McCune-Albright syndrome indication

Refer to Section 7.1.8.1.1.

7.1.8.3.2 Pubertal gynecomastia indication

7.1.8.3.2.1 Study 1033US/0006

Refer to Section 7.1.8.1.2.1.

7.1.8.3.2.2 Study D5394C00001

Refer to Section 7.1.8.1.2.2.

7.1.8.3.1 Analyses focused on measures of central tendencies
7.1.8.3.1.1 McCune-Albright syndrome indication

Refer to Section 7.1.8.1.1.

7.1.8.3.1.2 Pubertal gynecomastia indication

7.1.8.3.1.2.i Study 1033US/0006

Refer to Section 7.1.8.1.2.1.

7.1.8.3.1.2.2 Study D5394C00001

Refer to Section 7.1.8.1.2.2.
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' 7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal

7.1.8.3.2.1 McCune-Albright syndrome indication
Refer to Section 7.1.8.1.1.

7.1.8.3.2.2 Pubertal gyneéomastia indication
7.1.8.3.2.2.1 Study 1033US/0006

Refer to Section 7.1.8.1.2.1.

7.1.8.3.2.2.2 Study D5394C00001

Refer to Section 7.1.8.1.2.2.

7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities
7.1.8.3.3.1 McCune-Albright syndrome indication
Refer to Section 7.1.8.1.1.

7.1.8.3.3.2 Pubertal gynecomastia indication
7.1.8.3.3.2.1 Study 1033US/0006

Refer to Section 7.1.8.1.2.1.

7.1.8.3.2.2 Study D5394C00001

Refer to Section 7.1.8.1.2.2.

7.1.8.4 Additional analyses and explorations -
7.1.8.4.1 McCune-Albright syndrome indication
Refer to Section 7.1.8.1.1.

7.1.8.4.2 Pubertal gynecomastia indication
7.1.8.4.2.1 Study 1033US/0006

Refer to Section 7.1.8.1.2.1.

7.1.8.4.2.2 Study D5394C00001
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Refer to Section 7.1.8.1.2.2.

7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results

7.1.9.1.1 McCune-Albright syndrome indication

ECG data were not collected systematically and routinely in this study.
7.1.9.1.2 Pubertal gynecomastia indication

7.1.9.1.2.1 Study 1033US/0006

ECG data were not collected systematically and routinely in this study.
7.1.9.1.2.2 Study D5394C00001

ECG data were not collected systematically and routinely in this study.
7.1.9.2 Selection of studies and analyses for overall drug-control comparisons
7.1.9.2.1 McCune-Albright syndrome indication

Refer to Section 7.1.9.1.1.

7.1.9.2.2 Pubertal gynecomastia indication

7.1.9.2.2.2 Study 1033US/0006

Refer to Section 7.1.9.1.2.1.

7.1.9.2.2.2 Study D5394C00001

Refer to Section 7.1.9.1.2.2.

7.1.9.3 Standard analyses and explorations of ECG data

7.1.9.3.1 Analyses focused on measures of central tendency
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7.1.9.1.1 McCune-Albright syndrome indication

7.1.9.1.2 Pubertal gynecomastia indication
7.1.9.1.2.1 Study 1033US/0006

Refer to Section 7.1.9.1.2.1.

7.1.9.1.2.1 Study D5394C00001

Refer to Section 7.1.9.1.2.2.

7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal

7.1.9.3.2.1 McCune-Albright syndrome indication
Refer to Section 7.1.9.1.1.

7.1.9.3.2.1 Pubertal gynecomastia indication
7.1.9.3.2.1. 1 Study 1033US/0006

Refer to Section 7.1.9.1.2.1.

7.1.9.3.2.1.2 Study D5394C00001

7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities

7.1.9.3.3.1 McCune-Albright syndrome indication
Refer to Section 7.1.9.1.1.

7.1.9.3.3.2 Pubertal gynecomastia indication
7.1.9.3.3.2.1 Study 1033US/0006

Refer to Section 7.1.9.1.2.1.

7.1.9.3.3.2.2 Study D5394C00001
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Refer to Section 7.1.9.1.2.2.

7.1.9.4 Additional analyses and explorations
7.1.9.4.1 McCune-Albright syndrome indication
Refer to Section 7.1.9.1.1.

7.1.9.4.2 Pubertal gynecomastia indication
7.1.9.4.2.1 Study 1033US/0006

Refer to Section 7.1.9.1.2.1.

7.1.9.4.2.2 Study D5394C00001

Refer to Section 7.1.9.1.2.2.

7.1.10 Immunogenicity

Not applicable (anastrozole is not a therapeutic protein).

7.1.11 Human Carcinogenicity

Refer to the Arimidex label. No additional carcinogenicity studies were conducted for this
supplement.

7.1.12 Special Safety Studies

No special safety studies were conducted.

7.1.13 Withdrawal Phenomena and/or Abuse Potential

To date, there are no data to suggest withdrawal phenomena and abuse potential for anastrozole.

7.1.14 Human Reproduction and Pregnancy Data

Refer to the Arimidex label. No additional reproduction and pregnancy data were submitted
with this supplement.
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7.1.15 Assessment of Effect on Growth

7.1.15.1 McCune-Albright syndrome indication

The effects of anastrozole on growth were a secondary efficacy endpoint. Refer to section
6.1.4.1 for details.

~ 7.1.15.2 Pubertal gynecomastia indication

7.1.15.2.1 Study 1033US/0006

The effects of anastrozole on growth (linear growth and weight) were evaluated as secondary
efficacy analyses. Refer to section 6.1.4.2.1 for details. There were no adverse effects on
growth after 6 months of treatment.

7.1.15.2.2 Study D5394C00001

The effects of anastrozole on growth (linear growth and weight) were evaluated as secondary
efficacy analyses. There were no changes in height Z score and weight Z-score at Month 6.

7.1.16 Overdose Experience

There were no adverse events of accidental overdose reported any of the three clinical studies.

7.1.17 Postmarketing Experience.

Currently, anastrozole is not approved for any pediatric indication.

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

7.2.1.1.1 McCune-Albright syndrome indication

*” The height Z-score was 0.9 % 1.1 at baseline and 0.9 % 1.2 at Month 6. The weight Z-score was 2.0 = 0.8 at
baseline and 2.0 £ 0.9 at Month 6. The BMI Z-score changed minimally (1.9 + 0.7 at baseline and 1.7 £ 0.8 at
Month 6).
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Refer fo Section 6.1.3.1.

7.2.1.1.2 Pubertal gynecomastia indication
7.2.1.1.2.1 Study 1033US/0006

Refer to Section 6.1.3.2.1.

7.2.1.1.2.2 Study D5394C00001

Refer to Section 6.1.3.2.2.

7.2.1.2 Demographics

7.2.1.2.1 McCune-Albright syndrome indication
Refer to Section 6.1.3.1.

7.2.1.2.2 Pubertal gynecomastia indication
7.2.1.2.2.1 Study 1033US/0006

Refer to Section 6.1.3.2.1.

7.2.1.2.2.2 Study D5394C00001

Refer to Section 6.1.3.2.2.

7.2.1.3 Extent of exposure (dose/duration)

7.1.1.3.1 McCune-Albright syndrome indication

The mean + SD duration of exposure to anastrozole in this study was 362.43 + 55.13 days
(median: 371 days; range 88 to 388 days); the total patient exposure was over 27 patient-years.
Seventeen (61%) of the patients enrolled continued in a study extension period (currently 12
patients are still enrolled in this extension study).

7.1.1.3.2 Pubertal gynecomastia indication

7.1.1.3.2.1 Study 1033US/0006
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The mean exposure to the study drug for the 43 patients in the anastrozole group was 182 days
(range: 13 to 233 days). This is equivalent to approximately 20 patient-years*®.

7.1.1.3.2.2 Study D5394C00001

The mean duration of anastrozole treatment for the 38 patients enrolled in this study was 166 +
47.1 days (range 17 to 230 days). This amounts to approximately 19 patient-years.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety
No secondary data sources were used in this review.

7.2.2.1 Other studies

No other studies were submitted and reviewed in this NDA supplement.

7.2.2.2 Postmarketing experience

Anastrozole is not approved for treatment in children.

7.2.2.3 Literature

Published anastrozole data in children is limited to one clinical trial, which is study

1033US/0006%. References to other pediatric information, where applicable, are made in the
body of the review.

7.2.3 Adequacy of Overall Clinical Experience

Not applicable QXS

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

See Arimidex label and refer also to section 7.2.3.

7.2.5 Adequacy of Routine Clinical Testing

The routine clinical testing was adequate. The clinical laboratory assessments were limited
mostly to liver enzyme measurements and hormonal assessments. Vital signs and ECGs were
not evaluated systematically.

*® 39 patients completed the 6 month study.
“Plourde PV et al. Safety and efficacy of anastrozole for the treatment of pubertal gynecomastia: a randomized,
double-blind, placebo-controlled trial. J Clin Endocrinol Metab. 2004 Sep;89(9):4428-33.
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7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

See Arimidex label and refer also to section 7.2.3.

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

Refer also to section 7.2.3.

7.2.8 Assessment of Quality and Completeness of Data

The quality of the data was adequate.

7.2.9 Additional Submissions, Including Safety Update

The requirement for a safety update was waived in the pre-NDA meeting (all studies were
completed).

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions

There were very few adverse events that could be assigned with a reasonable degree of certainty
to the study drug. The most likely one is acne, which was seen with some consistency across the
gynecomastia clinical trials and is an anticipated adverse event in the light of the fact that
anastrozole increases testosterone serum concentrations. Other adverse events that were judged
drug-related were headache (seen in excess in the anastrozole group relative to the placebo group
in Study 1033US/0006) and arthralgia (encountered in both uncontrolled studies but not seen in
excess in the anastrozole arm in the placebo-controlled study). Slipped capital femoral
epiphysis, an SAE considered drug-related by the investigator, was seen only in an uncontrolled
setting in a patient with obesity (a risk factor for this condition); therefore, assignment of this
adverse event to anastrozole is doubtful. Some degree of testicular enlargement appears to be
associated with anastrozole when compared to placebo (this may be due to FSH elevations,
which were seen in association with anastrozole use during the gynecomastia clinical trials). The
absence of control groups in two of the three clinical studies and the small size of the datasets
limit the ability to draw additional conclusions.

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

7.4.1.1 McCune-Albright syndrome indication
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Not applicable (there was a single McCune-Albright study).
7.4.1.2 Pubertal gynecomastia indication

At the request of the Division, the applicant has provided an analysis of common adverse events
in the combined datasets of the two pubertal gynecomastia studies. The applicant has pooled AE
data from Study 1033US/0006 (Study 1), Study D5394C0001 (Study 3), and added data from an
extension phase of Study 1033US/0006 (“Stud 3/ 0016”). It should be mentioned that different
coding dictionaries were used in these studies® and adverse events were re-coded in MedDRA,
where applicable. Across all three studies, 71 (78%) patients had adverse events in the
anastrozole group and fewer (32 patients or 61.5%) in the placebo group. As noted in the
analysis of individual studies, most adverse events reported are common pediatric conditions or
symptoms. Applicant’s Table 7 summarizes the most common adverse events (i.e. > 5%) across
all gynecomastia studies. The adverse events that occurred more frequently in the anastrozole
group relative to placebo were vomiting, pyrexia, arthralgia, and acne. Of these, acne is to be
expected since anastrozole tends to increase testosterone levels; arthralgia (a labeled adverse
event in adults) was also observed in Study 2 conducted in girls with McCune-Albright
syndrome but was not seen in excess in the anastrozole arm of the placebo-controlled
gynecomastia study. Vomiting and pyrexia are a very common symptoms in pediatric patients
and therefore drug causality is difficult to assign.

Table 7 Most commeonly reported” adverse events in pubertal boys with
gynecomastia in Studies 6006, 8016 and 0001: safety papniahan
Swstem organ class MedDRA preferved fevm Nurnber {50} of pat‘ienis who had an
ndverse event
Anasirozele 1 mg Placebo
o281y =52
{rasiroindestingl disorders Voniting T30 238
Generat dizorders apd Byrexia 5 {5.5) 1%
asdministration site condifions
Infections and infestations Mpsopharymagitis 5 (A5 3{5.8)
Sinusits kX e (7D
Vpper respiratory recr infecden 10318 {73}y
Muscalosekeletal and Artralgls 5{5.5) 2038
conpeciive tissoe disorders
Nervous system dizorders Headache 13 {16.53) 120231)
Respiratary, thoracic and Tharyazolarynges] pain 3{35) 3{5.8)
mediasiinal disorders
Sinas congestion Q 358
Sldn and subcuisnesns fissue Acne 33{15.4) 5 {2.8)
disorders

E]
1
&

Defined 2z 3% for either trearment group,

Datieniz zeay appeat mors Hae once i the table {once per prefarmed mm)

Ten patienits whn recsivad placebo in Smdy 0006 received anasgozalz in Stdy 6038 Dan are prozenisd
otonding fo xchszl sreatment received in Shady 2014,

Fifteen patiants who mcefved ansstozole in Swdy 8006 received piacsbo in Shudy 0016, Data arx
prezenbad socording to aciual traximent peceived in Smdy 00186,

Ex;!edﬂm NWledical dicioeary for regulatory arsivites,

Yagmiher af rasiznts

4

0 COSTART in studies1033US/0006 and 0016 and MedDRA in study D5394C0001.
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Treatment-related adverse events are summarized in applicant’s Table 8. Fifteen (16.5%)
patients who received anastrozole and 3 (5.8%) patients who received placebo, reported at least
one AE that was considered by the investigator to be possibly due to study medication. Several
adverse events occurred with higher frequency in the anastrozole group but the numerical
differences were too small to be able to draw forceful conclusions. Acne was the only adverse
event seen clearly in excess in the anastrozole group (11% relative to 1.9% in the placebo
group); headache showed a similar pattern albeit less clearly.

Tahle § Treatment-related adverse ew eats, as judged by the investigator, in
pubertal boys with gynecomastia in Studies 0005, 8016 and 0001: safety
populativn

System wrzan class AJedDRA preferved term Number (%} of patients” who had n

ireatmeni-relnted adverse event
Aﬂash’oznie Img Placebo
=1y &=32y

Gastrointestinal disorders Diarrhea 1{3.13 [

Diry moutl 0 1015
Woeiting I 4]

General disorders and Thirst 0 1 (19

afmintstration site conditions

Infections and infestations pper vespirstory wact 13D ]

infction

Investigations Blead testosterone incraased 1.0 i

Ansculosieletal ond connective  Arthralgia 14{1.1) i3

tisyre Aizorders .

Epiphysiclysis 1D [ij

Kervows systemn disorders Headsche 3{3.3) 4]

Reproductive sysfemn and breast  Testiculsr sweiling 1{i.1) ]

disorders

Respiratory, thoracic and Dysphonta {81 33

medigstinal disorders

Skin and subcutanepns tissne Arpe IG{ILG) 1(1.5%

disorderz

Hair growih aboomnat {1 1415

)

Patiznis may appest znote thae pace in ke fable jorce per preforad term).
b

Ten pa;:ireats who rzceived placebo i Srady 0094 recetved anasirozolz in Stady 0036, Data are gres=sted
aooording 1o 2otz srentorest secedved i Stedy $014.

* Fiftesn pationts who rereived apasgozsle in Smd'-' 086 received placeboin Sm&v 3618, Dz
presented sccording to 2oiial Eavimant receivad in Stmdy 0015,

MedDR A Medicel dictionzry for regulatory activides.

n Numrbar of pattents.

7.4.1.1 Pooled data vs. individual study data

7.4.1.1.1 McCune-Albright syndrome indication
Not applicable.

7.4.1.1.1 Pubertal gynecomastia indication
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The pooled data did not lead to different conclusions or observations.

7.4.1.2 Combining data

See Section 7.4.1.1.

7.4.2 Explorations for Predictive Factors

None conducted.

7.4.2.1 Explorations for dose dependency for adverse findings
Not applicable (only one dose was evaluated in the clinical program).

7.4.2.2 Explorations for time dependency for adverse findings

None conducted due to the small size of the datasets and the nature of adverse events
encountered.

7.4.2.3 Explorations for drug-demographic interactions

None conducted.

7.4.2.4 Explorations for drug-disease interactions

.None conducted.

7.4.2.5 Explorations for drug-drug interactions

None conducted.

7.4.3 Causality Determination

Refer to Section 7.3.
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8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

8.2 Drug-Drug Interactions

No drug-drug interaction studies were conducted.

8.3 Special Populations

There were no studies conducted in patients with renal or liver failure.

8.4 Pediatrics

All clinical studies and analyses submitted in this supplement were conducted in pediatric
patients. Under PREA a waiver should be issued for the gynecomastia indication in boys of
prepubertal ages (0 to 11 years, inclusive). Similarly, a waiver should be granted for the
McCune-Albright syndrome indication for ages <3 years (patients <3 years of age were not

studied) and 11-18 years (patients > 10 years were not studied; in addition, once patients reach
pubertal age treatment is no longer indicated).

8.5 Advisory Committee Meeting

There were no advisory committee meetings related to this application.

8.6 Literature Review

There is very limited published information regarding anastrozole use in pediatric patients. The
only controlled clinical trial published to date is Study 1 of the Written Request”".

8.7 Postmarketing Risk Management Plan

None.

*'Plourde PV et al. Safety and efficacy of anastrozole for the treatment of pubertal gynecomastia: a randomized,
double-blind, placebo-controlled trial. J Clin Endocrinol Metab. 2004 Sep;89(9):4428-33.
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8.8 Other Relevant Materials

None.

9 OVERALL ASSESSMENT

9.1 Conclusions

9.2 Recommendation on Regulatory Action

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.
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9.4 Labeling Review

Significant modifications to applicant’s proposed labeling have been made (refer to Section 10.2.
for specific, line-by-line labeling recommendations in track changes).

9.5 Comments to Applicant

See recommendation section. No additional comments.
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10 APPENDICES

10.1 Review of Individual Study Reports

Individual studies were reviewed in the body of the clinical review.

10.2 Line-by-Line Labeling Review

(b) (4)

o]
W



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

-84



Clinical Review
{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

OXCY

85



Clinical Review

{Dragos Roman}
{22-214/N 000}
{Arimidex (anastrozole)}

REFERENCES

References are included as footnotes in the clinical review.
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