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This is a review of the Clinical Phaxmacology and Biopharmaceutics (CPB) studies
submitted in support of a new indication for letrozole in first-line treatment of
postmenopausal women with advanced breast cancer.

I. SYNOPSIS

Letrozole is an inhibitor of the aromatase enzyme system. The putative mechanism of
anti-tumor action is the inhibition of the biosynthesis of estrogens (estrone and estradiol),
thereby eliminating the stimulatory effect of estrogens on the growth of estrogen-dependent
tumor tissue.

NDA (20-726) approved on July 25, 1997 received an indication for the treatment of
advanced breast cancer in postmenopausal women with disease progression following
antiestrogen therapy. This supplemental NDA (sNDA) provides for a new indication in the
first-line treatment of postmenopausal women with advanced breast cancer. During the
clinical trial for the new indication, the applicant requested the use of a generic tamoxifen
formulation (Tamofen) not approved in the United States as active comparator in the
clinical studies. The use of-this generic tamoxifen was deemed acceptable provided the
bioequivalence between Tamofen and Nolvadex (the US approved formulation)
formulatnons is Mablxshed

In section 6 of this SNDA, the bloequxvalence study report (Protocol 102) ‘comparing
Tamofen to Nolvadex is included. The study showed that Tamofen is bioequivalent to
Nolvadex. In addition, new pharmacokinetic data is also submitted in SNDA 20-726/005
and IND\, to update the package insert. Study PO15; a drug interaction study
between letrozole and tamoxifen, study P036; a study to compare the pharmacokinetics
between healthy volunteers and hepatic impaired subjects. Also submitted study AR/ET1
that investigated the in situ estrogen synthesis and endogenous estrogen levels within the
breast and study AR/PK1 that studied the effect of age on pharmacokinetics of letrozole.

Since the bioequivalence study is critical for evaluating the clinical results, the on-site
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investigation was requested and has been completed. Please see the Division of Scientific
Investigation’s (DSI) review of an EIR in Appendix III.

This review is completed by Question Based Rcvic\‘w (QBR) approach focusing on the
bioequivalence between the generic formulation, Tamofen and the US approved
formulation, Nolvadex. -

1. Has the bioequivalence between the generic Jormulation and the innovator
Jormulation been established? '

The applican‘tﬁs't:fbmitted the results of a bioequivalence study (Study P102). This is an
open-label, randomized, single oral dose (20 mg), two-period, two -way crossover study,
with washout period 13-week. The study conducted in 36 postmenopausal women. The
pharmacokinetics showed that treatments with Tamofen and Nolvadex led to similar_
plasma concentration profiles for both tamoxifen and the major metabolite, N-
desmethyltamoxifen as shown in the following figure obtained from the submission.
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_The analysis of the pharmacokinetic parameters, C,,, and AUC, showed that the 90%

confidence int.er\'fﬂ; for the ratio of test product to reference product were within the 80 to
125% bioequivalencé range for both tamoxifen and N-desmethyltamoxifefi-The results are
summarized in the following table. : T -

Table. Summary of the results of the bioequivalence study

Parameters Compound Ratio (B/A) 90% confidence interval
i Lower Upper
AUC,, Tamoxifen 95.5 903 101.1
Caus Tamoxifen 983 92.8 105.1
AUC,, N-desmethyl-tamoxifen 95.6 3.1 103.8
C_r,r N-desmethyl-tamoxifen 993 93.6 1053

-

M



_ Therefore, the generic form .of tamoxifen, Tamofen is considered to be bioequivalent to

Nolvadex.

After the on-site fnvestigation, Division of Scientific Investigation (DSI) found the data
from subject 125, 127, 130, and 131 in period | for tamoxifen and/or desmethyltamoxifen
unacceptable and ‘recommended excluding these data for bioequivalence analysis. The
reviewer reanalyzed the data based on this recommendation, and concludes that exclusion

of the data from 4 subjects does not alter the outcome of the study. The reanalysis results
are summarized in the following table.
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" Parameters Compound " Ratio (B/A) 90% conﬂdehce interval
Lower Upper
AUC;,¢ Tamoxifen 96.4 90.9 102.4 -
Cau Tamoxifen 97.9 92.0 104.2 -
AUC,, N-desmethyl-tamoxifen 958 | 87.5 104.9 )
_Canr N-desmethyl-tamoxifen 96.5 90.3 103.0
2. Is the assay for the bioequivalence study acééptable? _
_Tamoxifen and its major metabolite N-desmethyltamoxifen in plasma were analyzedbya
N _with T “Mafter} _iwith\, \:
y ) )

The assay validation results from the analytical report are presented in the following table.

Species Tamoxifen N-desmethyltamoxifen
Method - - e
Quantifiable Range !
Precision (%CV)
Accuracy (%bias)

~ Based on the current standard, the assay is adequate. However, on-site investigation found

that tamoxifen and/or desmethyltamoxifen concentration data for subject 125, 127, 130, and

131 in period 1 may not be accurate due to column degradation or unacceptable practice

_ See Appendix III DSI Memorandum for details. =~

(1. GENERAL COMMENTS

1. Tamofen is considered to be bioequivalent to the US innovator formulation Nolvadex

based on the study results subm

11l. RECOMMENDATIONS

itted.

Tamofen is considered to be bioequivalent to the US approved formulation Nolvadex.

Therefore, the use of this generic form of tamoxifen as an active comparator in the pivotal



clinical trials should be acceptable.

Based on the recommendation from DS, the reviewer reanalyzed the data of
bioequivalerice stully without subjects 125, 127, 130, and 131 in period ! for tamoxifen
analysis and without subjects 127, 130, and 131 in period 1 for desmethyltamoxifen
analysis. It is found that exclusion of the above data does not have significant impact on the
bioequivalence between test and reference tamoxifen products.
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APPENDIX I1. INDIVIDUAL STUDY SYNOPSIS -
—— 1. Bioequivale. : study, Protocol 102 VOLUME: P22.1 - P22.4

Study title: A gingle-Dose, Randomized, Open-Label, Crossover Study Comparing

Generic Tamoxifen Citrate Tablets and Nolvadex® Tablets in
Postmenopausal Women

Investigator: Dr S Freestone, Dr L Geertsema, Dr M Tumner.
Study periogé-Deccmbcr 2, 1999 to July 3, 2000.
Study formulations:

—

o Test product: Generic tamoxifen citrate (Tamofen, Leiras Oy, Finland tablets,
containing 20 mg tamoxifen: Batch 17/299/50.

¢ Reference product: Nolvadex® tamo;(ifcn citrate (AstraZeneca Pharmaceuticals,
Delaware, USA) tablets, containing 20 mg tamoxifen: Batch 37578 [NDC 0310-
0604).

Objectives: .

* To compare the rate and extent of absorption of tamoxifen from generic tamoxifen  ?
citrate 20 mg tablets (Tamofen, Leiras Oy), with that of the reference formulation

Nolvadex® tamoxifen citrate 20 mg tablets (AstraZeneca), following a single dose
in postmenopausal women under fasting conditions.

Subjects: 36 Postmenopausal Women
Study Design:

This was an open-label, single dose (20 mg), randomized, two period, two-way crossover
bioequivalence study in postmenopausal women.

Plasma tamoxifen and-the major metabolite, N-desmethyltamoxifen, concentrations were
"~ monitored to evaluate pharmacokinetics. The criteria for evaluation for safety were physical
examination, ~vital signs, ECG, laboratory test results and reported adverse events. :

The pharmacokinetic analyses were descriptive statistics for log-transformed and
untransformed C,,, AUC,,, AUC,., and t,, as well as untransformed t,.._ANOVA
(analysis of variance) was used to assess the pharmacokinetic comparisons among -
formulations for C,,,, AUC,. and AUC,. The effects due to sequence, subject within
sequence, period and treatment were evaluated. Bioequivalence was concluded if the 90%
confiderice intervals of C,,, and AUC for the ratio of geometric means of test and reference
intervals fell within the standard bioequivalence range of 80-125%.

Results: '
Assay performance: The assay validation results based on the analytical report are
presented in the following table. .
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Tamoxifen

Method
Quantifiable Range
Precision (%CV) = &
Accuracy (%bias)
Pharmacokinetics: -

The pharmacokinetic results of the study showed that treatment with the generic tamoxifen
tablet formulation leads to similar plasma concentration profiles for both tamoxifen and
desmethyltamoxifen, as seen with those of the US innovator formulation. The statistical
analysis of th?f)ﬁannacoldnetic parameters, C,,, and AUC, showed that the 90%
confidence intervals were within the 80 to 125% bioequivalence range for both tamoxifen
and desmethyltamoxifen (see Table below).

Table. Summary of the results of the bioequivalence study

Parameters Compound Ratio (B/A) 90% confidence interval
e Lower Upper
AUC,, - Tamoxifen 95.5 90.3 101.1 .
Coux Tamoxifen . 98.3 92.8 105.1 .
AUC,, | N-desmethyl-tamoxifen 95.6 88.1 103.8 -
Crex | N-desmethyl-tamoxifen 99.3 93.6 105.3

Therefore, the generic form of tamoxifen, Tamofen is deemed to be bioequivalent to
Nolvadex.

Safety
There were no serious adverse events reported during the conduct of this study.

Comments:
- 1. This study showed the bioequivalence between the generic formulation Tamofen and
US approved formulation Nolvadex. —

- - - —
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