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SCIENTIFIC DISCUSSION
Introduction

Docetaxel Winthrop 20 and 80 mg concentrate and solvent for solution for infusion (INN: docetaxel)
was granted a Marketing Authorisation (MA) in April 2007.

Docetaxel Winthrop is an antineoplastic agent (ATC code: LO1CD02) that blocks cells in the M phase
of the cell cycle by interfering with microtubule structure and function. Docetaxel acts by promoting
the assembly of tubulin into stable microtubules and inhibits their disassembly, which leads to a
marked decrease of free tubulin. The binding of docetaxel to microtubules does not alter the number of
protofilaments.

Docetaxel Winthrop is indicated for the treatment of:

Breast cancer

- in combination with doxorubicin and cyclophosphamide is indicated for the adjuvant treatment of
patients with operable node- positive breast cancer.

- in combination with doxorubicin is indicated for the treatment of patients with locally advanced or
metastatic breast cancer who have not previously received cytotoxic therapy for this condition.

- in monotherapy for the treatment of patients with locally advanced or metastatic breast cancer after
failure of cytotoxic therapy. Previous chemotherapy should have included an anthracycline or an
alkylating agent.

- in combination with trastuzumab is indicated for the treatment of patients with metastatic breast
cancer whose tumors overexpress HER2 and who previously have not received chemotherapy for
metastatic disease.

- in combination with capecitabine is indicated for the treatment of patients with locally advanced or
metastatic breast cancer after failure of cytotoxic chemotherapy. Previous therapy should have
included an anthracycline.

Non-small cell lung cancer

- in monotherapy for the treatment of patients with locally advanced or metastatic non-small cell lung
cancer after failure of prior chemotherapy.

- in combination with cisplatin is indicated for the treatment of patients with unresectable, locally
advanced or metastatic non-small cell lung cancer, in patients who have not previously received
chemotherapy for this condition.

Prostate cancer

- in combination with prednisone or prednisolone is indicated for the treatment of patients with
hormone refractory metastatic prostate cancer.

Gastric adenocarcinoma

- in combination with cisplatin and 5-fluorouracil is indicated for the treatment of patients with
metastatic gastric adenocarcinoma, including adenocarcinoma of the gastroesophageal junction, who
have not received prior chemotherapy for metastatic disease.

Head and neck cancer

- in combination with cisplatin and 5-fluorouracil is indicated for the induction treatment of patients
with inoperable locally advanced squamous cell carcinoma of the head and neck.

Scope of the variation

This variation concerns an extension of indication for Docetaxel Winthrop (docetaxel) in adjuvant
treatment of early stage breast cancer. The Applicant has proposed to add the following new
indications to section 4.1 of the SPC:

- Doxorubicin and cyclophosphamide followed by DOCETAXEL WINTHROP in combination with
trastuzumab (AC-TH) is indicated for the adjuvant treatment of patients with operable breast
cancer whose tumors overexpress HER2.
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- DOCETAXEL WINTHROP in combination with trastuzumab, and carboplatin (TCH) isindicated
for the adjuvant treatment of patients with operable breast cancer whose tumors overexpress HER2.

This claim is based on the results of the Breast Cancer International Research Group (BCIRG) 006
phase III study TAXGMA302. The study compared:

- AC—-T (= Doxorubicin 60 mg/m? with cyclophosphamide 600 mg/m? on an every 3 weeks
basis for 4 cycles followed by docetaxel 100 mg/m? on an every 3 weeks basis for 4 cycles)
(control arm);

to

- AC—TH (= same as AC—T plus trastuzumab starting at the same time as docetaxel at the
dose of 4 mg/kg for the first administration, then at 2 mg/kg weekly during chemotherapy;
starting 3 weeks after the last cycle of chemotherapy, trastuzumab 6 mg/kg every 3 weeks for
a total duration of 1 year from first administration) (tested arm);

and

- TCH (= 6 cycles of docetaxel 75 mg/m2 with carboplatin AUC = 6 mg/mL/min, with
trastuzumab starting at the same time as docetaxel and carboplatin at the dose of 4 mg/kg for
the first administration, then at 2 mg/kg weekly during chemotherapy; starting 3 weeks after
the last cycle of chemotherapy, trastuzumab 6 mg/kg every 3 weeks for a total duration of 1
year from first administration) (tested arm).

Further, the MAH applied also to amend sections 4.2, 4.4, 4.8 and 5.1 of the SPC and to update the
Package Leaflet accordingly. In addition, the MAH proposed to take the opportunity to amend the
statement regarding breast feeding in section 4.3 of the SPC and section 2 of the Package Leaflet.

Breast cancer

Breast cancer is the most common malignant disease in women, occurring more frequently in
developed countries but showing a rising incidence in developing countries. Breast cancer is a public
health issue on a global scale. According to estimates in 2002, there were 1 152 161 new cases of
breast cancer diagnosed, 411 093 deaths caused by breast cancer and more than 4.4 million women
living with breast cancer worldwide (1,2). In Europe, 371 000 estimated new cases of breast cancer
were diagnosed and 129 900 breast-cancer-related deaths were reported in 2004 (3).

Surgery is the main modality of treatment in patients with early stage breast cancer. Surgery and/or
radiotherapy can control local-regional disease in the majority of patients. Several randomized trials
and meta-analyses have demonstrated that both chemotherapy and hormonal therapy, given
postoperatively, significantly reduce the risk of relapse and mortality in patients with node-positive or
negative operable breast cancer (4,5).

The development of adjuvant chemotherapy began in the 1970s, first with CMF (cyclophosphamide,
methotrexate, and 5-fluorouracil [5-FU]) which was then followed by anthracycline-containing
regimens, including FAC (5-FU, doxorubicin, cyclophosphamide), FEC (5-FU, epirubicin,
cyclophosphamide) and AC (doxorubicin, cyclophosphamide). These regimens produced additional
reductions in the risk of relapse and death (6,7,8,9,10,11).

The taxanes (paclitaxel and docetaxel) were then incorporated into these classical regimens either:

- in combination with anthracyclines (docetaxel in combination with doxorubicin and
cyclophosphamide — [TAC regimen] /TAX) and sequentially (AC followed by docetaxel / NSABP-27
study) (12,24,25),

- or sequentially (paclitaxel following anthracycline and cyclophosphamide [AC] therapy /
CALGB9344 and NSABP-B28 studies) (22,23).

Preclinical data have demonstrated a synergistic effect of the combination of docetaxel and
trastuzumab, whereas the combination of trastuzumab and other agents such as paclitaxel was shown
to be additive (18). Trastuzumab has been identified as the treatment of choice for patients with
HER2-positive breast cancer, and its combination with docetaxel has demonstrated an increase in OS
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of 8.5 months compared with single-agent docetaxel (study M77001) in metastatic breast cancer
patients (19).

The synergistic effect and the promising results of docetaxel combined with trastuzumab in HER2-
positive metastatic breast cancer justified its development in the adjuvant setting
(BCIRGO06/TAXGMA302 study submitted in the current variation).

Of note, in 2006 Herceptin (trastuzumab) was approved for the treatment of patients with HER2
positive early breast cancer following surgery, chemotherapy (neoadjuvant or adjuvant) and
radiotherapy (if applicable), based on the HERA trial results where Herceptin was initiated after
completions of standard chemotherapy (most commonly, anthracycline-containing regimens or
anthracyclines plus a taxane).

1 Veronesi U, Boyle P, Goldhirsch A, et al. Breast cancer. Lancet. 2005;365:1727-41.

2 Kamangar F, Dores GM, and Anderson WF. Patterns of Cancer Incidence, Mortality, and

Prevalence Across Five Continents: Defining Priorities to Reduce Cancer Disparities in Different Geographic Regions of the World. J Clin
Oncol. 2006;24:2137-50

3 Boyle P, Ferlay J. Cancer incidence and mortality in Europe, 2004. Ann Oncol 2005;16:481-8.

4 Bonadonna G, Valagussa P. Current status of adjuvant chemotherapy for breast cancer. Sem Oncol. 1987;14:8-22.

5 Polychemotherapy for early breast cancer: an overview of the randomised trials. Early Breast Cancer Trialists' Collaborative Group.
Lancet. 1998 Sep 19;352:930-42.

6 Bonadonna G, Valagussa P, Moliterni A, Zambetti M, Brambilla C. Adjuvant Cyclophosphamide, Methotrexate, and Fluorouracil in Node-
Positive Breast Cancer — The Results of 20 Years of Follow-up. N Engl J Med 332:901, April 6, 1995.

7 Fisher B, Brown AM, Dimitrov, et al. Two months of doxorubicin-cyclophosphamide with and without interval reinduction therapy
compared with 6 months of cyclophosphamide, methotrexate, and fluorouracil in positive-node breast cancer patients with tamoxifen-
nonresponsive tumors: results from the National Surgical Adjuvant Breast and Bowel Project B-15. J Clin Oncol 1990 Sep;8:1483-96.

8 Buzzoni R, Bonadonna G, Valagussa P, et al. Adjuvant chemotherapy with doxorubicin plus cyclophosphamide, methotrexate, and
fluorouracil in the treatment of resectable breast cancer with more than three positive axillary nodes. J Clin Oncol. 1991 Dec;9:2134-40.

9 Coombes RC, Bliss JM, Wils J, et al. Adjuvant cyclophosphamide, methotrexate, and fluorouracil versus fluorouracil, epirubicin, and
cyclophosphamide chemotherapy in premenopausal women with axillary node-positive operable breast cancer: results of a randomized trial.
The International Collaborative Cancer Group. JCO Jan 1 1996: 35-45.

10 Misset JL, Gil-Dalgado M, Delgado M, et al: Adjuvant treatment of node-positive breast cancer with cyclophosphamide, doxorubicin,
fluorouracil, and vincristine versus cyclophosphamide, methotrexate, and fluorouracil: final report after a 16-year median follow-up duration.
JCO Apr 1 1996: 1136-45.

11 Goldhirsch A, Glick JH, Gelber RD, Coates AS, Senn HJ. Meeting highlights: International Consensus Panel on the treatment of primary
breast cancer. Seventh International Conference on Adjuvant Therapy of Primary Breast Cancer. J Clin Oncol. 2001;19(18):3817-27.

12 Martin M, Pienkowski T, Mackey J, et al. Adjuvant docetaxel plus doxorubicin and cyclophosphamide for node-positive breast cancer. N
Engl J Med. 2005 Jun 2;352(22):2302-13.

18 Pegram MD, Konecny GE, O'Callaghan C, Beryt M, Pietras R, Slamon DJ. Rational combinations of trastuzumab with chemotherapeutic
drugs used in the treatment of breast cancer. J Natl Cancer Inst. 2004 May 19;96(10):739-49.

19 Marty M, Cognetti F, Maraninchi D, et al. Randomized phase II trial of the efficacy and safety of trastuzumab combined with docetaxel in
patients with human epidermal growth factor receptor 2-positive metastatic breast cancer administered as first-line treatment: the M77001
study group. J Clin Oncol. 2005 Jul 1;23(19):4265-74.

22 Henderson C, Berry D, Demetri G, et al. Improved outcomes from adding sequential paclitaxel but no from escalating doxorubicin dose
in an adjuvant chemotherapy regimen for patients with node-positive primary breast cancer. J Clin Oncol. 2003;21:976-83.

23 Mamounas E, Bryant J, Lembersky B, et al. Paclitaxel after doxorubicin plus cyclophosphamide as adjuvant chemotherapy for node-
positive breast cancer: results from NSABP B-28. J Clin Oncol. 2005;23:3686-96.

24 Bear HD, Anderson S, Brown A, et al. The effect of tumor response of adding sequential preoperative docetaxel to preoperative
doxorubicin and cyclophosphamide: preliminary results from the National Surgical Adjuvant Breast and Bowel Project B-27. J Clin Oncol.
2003;21:4165-74.

25 Bear HD, Anderson S, Smith RE, et al. Sequential preoperative or postoperative docetaxel added to preoperative doxorubicin plus
cyclophosphamide for operable breast cancer: National Surgical Adjuvant Breast and Bowel Project Protocol B-27. J Clin Oncol.
2006;24:2019-2.

Non clinical aspects

Non clinical toxicology studies

Docetaxel Winthrop (docetaxel) was previously found to have a large spectrum of antitumour activity
in the preclinical models of murine and human origin, representing a variety of tissue types and
behaviour patterns. These previous findings have been used to support the previous indications. Of
interest, complete regressions and tumour free survivors were obtained against advanced human MX-1
(mammary tumour xenograft). And for the mammary tumours MA13/C and MA16/C, there were
complete regressions of advanced stage tumours. In addition, preclinical studies have demonstrated a
synergistic interaction, between docetaxel and trastuzumab in HER2-overexpressing breast cancer cell
lines.
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No additional specific non clinical toxicology studies have been performed with Docetaxel Winthrop
(docetaxel) for the adjuvant treatment of patients with operable breast cancer whose tumours
overexpress HER2. All the non clinical toxicology studies already performed and previously
submitted, support the present submission, especially the 10-cycle toxicity and toxicokinetic studies in
rats and dogs (one cycle consisting of a single intravenous administration every 3 weeks) which were
conducted with the same regimen of administration as in the claimed indication.

Environmental risk assessment

The environmental risk assessment (ERA) is submitted on the basis of available information,
including results from studies conducted several years ago in compliance with local chemical
manufacturing requirements, to ensure that no other environmental concerns were apparent from use
of docetaxel.

The present type Il variation of Docetaxel Winthrop which concerns the use of Docetaxel Winthrop in
combination with trastuzumab for the adjuvant treatment of patients with operable breast cancer
whose tumours overexpress HER2, should be exempted from ERA testing requirements because of the
non significant increase of environmental exposure related to this new application. The amount
predicted for all indications in the next five years in the EU is evaluated at a maximum of 450 kg/year,
and the penetration factor is calculated to be 0.044% for a maximal dose of 7 mg/day and 400,000,000
inhabitants in the EU. Under these conditions, the refined PEC surface water is 0.0015 pg/L. The
calculated PEC is well overestimated if we consider the short duration of treatment by parenteral
route, the compound's high biotransformation, and its limited persistence in the environment as shown
by hydrolysis and biodegradation data.

Furthermore, although the octanol/water partition coefficient is elevated, docetaxel was only weakly
bound to soil. Finally, although the compound is a potent neoplastic agent and shows marked toxicity
to mammals (aneuploidy, hematotoxicity and effect on the reproductive function), there is a threshold
dose-response relationship, and a concentration has been determined below which effects are unlikely
to occur. In addition, docetaxel shows lower toxicity to bacteria and daphniae which are 105 and 103
times less sensitive than mammalian cells, respectively. For all of the above reasons, the Applicant
concluded that there is no major risk for the environment due to the small quantity of docetaxel
marketed and in particular no special concerns have been identified. In addition, docetaxel is used in
small quantity in major pathologies (cancer) under strict medical supervision in hospitals which
ensures confinement of the product and prevents contamination of the environment.

Discussion on Non clinical aspects

e No additional specific non clinical toxicology studies have been performed with Docetaxel
Winthrop (docetaxel) for the adjuvant treatment of breast cancer. The absence of non clinical
toxicology studies is justified.

e The applicant has presented an ERA study for Docetaxel Winthrop (docetaxel) in which results and
methods are acceptable.

Clinical aspects

GCP compliance

According to the applicant, the pivotal trial carried outside the European Union met the ethical
requirements of the Declaration of Helsinki, Good Clinical Practice (GCP), applicable national laws
and regulations and the ethical principles of Directive 2001/20/EC.
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Clinical Pharmacology

The pharmacokinetic profile of Herceptin (trastuzumab) is well known and is based on interaction
with HER2 on the tumour, forming complexes with shed HER2 antigen and non-specific disposition
similar to that for endogenous IgG. It can be described by a two-compartment model and is
characterised by non-linearity at low doses whilst at therapeutic doses (4mg/kg loading dose followed
by 2 mg/kg weekly) the kinetic is linear with a half-life of approximately 4 weeks. To date, no clear
relationship has been demonstrated between the pharmacokinetics of Herceptin and either safety or
efficacy. So far there is no evidence for a PK interaction between Herceptin and other chemotherapies.

The pharmacokinetics of Docetaxel Winthrop (docetaxel) is dose proportional (up to doses of 115
mg/m” with infusion times of 1 to 2 hours) and can be described by a three-compartmental model with
a terminal half-life of approximately 11 hours. Besides a predominating faecal elimination, docetaxel
is eliminated in the urine. Docetaxel is approximately 94% protein bound and is metabolized by the
CYP3A4 isoenzyme. Due to the differences in clearance mechanisms and protein binding of
trastuzumab and docetaxel a pharmacokinetic interaction is very unlikely. However, as docetaxel
might be an independent predictor of both safety and efficacy, it is important to clarify whether
concomitant administration of Herceptin might have a significant influence on the PK of docetaxel.
Thus, one formal PK drug-to-drug interaction study was performed in Japan to investigate possible
interactions between Herceptin and docetaxel. This was an open-label single arm study enrolling 16
patients with HER2-positive metastatic breast cancer. After a 2 week monotherapy with docetaxel the
combination period started.

The treatment schedule was as follows:

Docetaxel: 60mg/m* over 60 min infusion on day 1 followed by a second cycle at 3 weeks and
subsequent cycles at 3- to 4-weekly intervals thereafter up to six cycles. One cycle was defined as the
time from one administration of docetaxel to the next.

Herceptin: the loading dose was given on day 15 of cycle 1(4mg/kg over 90 min) and thereafter
weekly (2mg/kg over 90 or 30 min).

Blood samples for docetaxel determinations were taken on day 1 of the first cycle (monotherapy) and
on day 1 of the second cycle (concomitant Herceptin). Samples for Herceptin (concomitant docetaxel)
determinations were taken on day 1 of the second cycle. Patients were followed for safety until
discontinuation of therapy. The timing of sampling was as follows:

Docetaxel: 0, 0.5, 1, 1.25, 2, 4, 6, 8 and 24 hours post-dose,

Herceptin: 0, 0.75, 1.5, 6, 10, 26, 48, 72 and 168 hours post-dose.

A total of 14 patients were evaluable for PK, and for the comparison of docetaxel monotherapy and
concomitant docetaxel and Herceptin therapy data from 10 patients were available. The concentration-
time profiles with a 2-phase elimination (Figure 1) and PK parameters (Table 1) were similar for
docetaxel alone and for the combination with Herceptin.
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FIGURE 1: MEAN PLASMA DOCETAXEL CONCENTRATIONS OVER TIME WITH AND
WITHOUT CONCOMITANT HERCEPTIN (N=10)
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TABLE 1 : MEAN ([, )SD) PHARMACOKINETIC PARAMETERS OF DOCETAXEL AS
MONOTHERAPY AND WITH CONCOMITANT HERCEPTIN

Docetaxel Docetaxel +

Herceptin
N 10 10
Cmax (ug/mL) 1.65+0.55 1.84+0.69
AUC (pg.hr/mL) 1.89+0.57 2.05+0.5
CL (L/hr/m2) 34.8+12.1 31.449.3
Vss (L/m2) 188+133 138+116
t¥2 (hr) 13.4+8.5 11.6+9.0

The ratio of geometric means (95% CI) were for AUC 1.10 (0.88, 1.36) and Cmax 1.11 (0.85, 1.45).
While these point estimates for AUC and Cmax were close to 1.0 the confidence intervals remain
quite broad, thus no final conclusion with regard to a possible alteration of the combined
administration with Herceptin on the PK of docetaxel can be drawn from this data.

The effect of docetaxel administration on the PK of Herceptin was evaluated retrospectively, because
Herceptin was not given as monotherapy. An analysis was made between simulated parameters
obtained by population PK analysis of the results of the Japanese Phase I study (MKC454) and the
mean serum concentrations from this study.

The obtained data showed that the serum concentration of Herceptin after concomitant administration
with docetaxel does not significantly change.

Clinical Efficacy

Pivotal study BCIRG006/TAXGMA302

- Methods
Objectives

Prima
To compare disease-free survival (DFS) in 3 groups of subjects treated by:

- doxorubicin and cyclophosphamide followed by docetaxel (AC—T, control group)
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- doxorubicin and cyclophosphamide followed by docetaxel and trastuzumab (AC—TH, test
group)

- docetaxel in combination with carboplatin and trastuzumab (TCH, test group) in the adjuvant
treatment of node positive and high risk node negative patients with operable breast cancer
containing the HER?2 alteration.

Secondary
- To compare overall survival (OS) between the 3 above mentioned arms.

- To compare cardiac and non-cardiac toxicity between the 3 above mentioned arms.

- To compare toxicity and quality of life between the 3 above mentioned arms.

- To evaluate pathologic and molecular markers which may be considered predictors of response in
these patient groups. These markers include: pS3, members of the bel family (Bcl-2, bax, Bel-X and
Bag-1), and MUCI.

- In addition, an independent socio-economic study would be conducted in parallel with the

clinical study.

Study Design

BCIRGO006 is a multicentre, non-blinded, randomized, stratified, phase III study comparing 3 therapy
regimens as adjuvant therapy for women with HER2-positive, early-stage, node-positive and high-
risk (at least one of the following: tumour size >2 cm, oestrogen receptor or progesterone receptor
[ER/PR]-negative, age <35 years, histologic and/or nuclear Grade 2 or 3) node-negative operable
breast cancer.

High-risk node-negative patients were defined as patients having invasive adenocarcinoma with either
no axillary lymph nodes showing evidence of tumour among a minimum of six resected lymph nodes,
or a negative sentinel node biopsy and at least one of the following factors: tumour size >2 cm, ER
and PR negative, histologic and/or nuclear Grade of 2 or 3, or age <35 years.

Randomization was based on a dynamic minimization procedure, taking into account the following
stratification factors: centre, number of axillary lymph nodes involved, and hormonal receptor status.

Randomization

AC T
HER2-positive 4x AC 4 x Docetaxel

(central FISH) AC ™
__node-positive or 4x AC 4 x Docetaxel

high-risk node-negative
n=23222 1-Year Trastuzumab
TCH
6 x Docetaxel & Carboplatin
¥ | 1-Year Trastuzumab

| [ [ |

| !/ |
AC=doxorubicin plus cyclophosphamide; AC—T =four cycles of AC followed by four cycles of docetaxel every 3 weeks;
AC—TH=same chemotherapy regimen with the addition of 52 weeks of trastuzumab starting concurrently with docetaxel and
continuing as monotherapy; FISH =fluorescence in situ hybridization; T=docetaxel; TCH=docetaxel plus carboplatin every 3 weeks
concurrently with trastuzumab, followed by trastuzumab monotherapy.

Patients were assessed every 3 weeks during chemotherapy, at the end of chemotherapy, every 3
months for the first 2 years, every 6 months for the next 3 years, and then every year for the final 5
years (10 years of follow-up after the end of chemotherapy).

During the follow-up period, LVEF (echocardiography or MUGA scan) was assessed 3 months, 1 year
and 3 years after chemotherapy, mammogram every year during 10 years, and chest x-ray every year
during 5 years.
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An independent monitoring committee (IDMC) was responsible for ongoing monitoring of safety data
and the review of scheduled efficacy and cardiac safety analyses. The IDMC requested that an
independent cardiac review panel (ICRP) be constituted to review all cardiac adverse events in a
blinded manner.

Study Participants

The main inclusion criteria were:

- age between 18 and 70 years old.

- performance status > 80 %.

- histologically proven breast cancer treated by surgery (margins of resected specimen from
definitive surgery had to be histologically free of invasive adenocarcinoma and/or ductal
carcinoma in situ) with axillary lymph node involvement assessment.

- lymph node positive or high risk node negative (invasive adenocarcinoma with either 0 (pNO)
among a minimum of 6 resected lymph nodes or negative sentinel node biopsy (pNO) AND at
least one of the following factors: tumour size >2 cm, ER and PR status is negative, histologic
and/or nuclear Grade 2-3, or age <35 years.)

- presence of HER2 gene amplification (FISH analysis).

- Estrogen and progesterone receptor analysis performed on the primary tumour prior to
randomization.

- Normal cardiac function had to be confirmed by LVEF (echocardiography or MUGA scan) and
ECG within 3 months prior to registration.

- Adequate renal, liver, and haematological function.

The main exclusion criteria were:

- Any T4 or N2 or known N3 or M1 breast cancer.

- Cardiac disease that would preclude the use of doxorubicin, docetaxel, and trastuzumab.

- No previous anticancer therapy for breast cancer, no prior treatment with anthracycline therapy,
taxoids or platinium salts.

Treatment

Surgery
Definitive surgical treatment had to be either mastectomy with axillary lymph node involvement

assessment, or breast conserving surgery with axillary lymph node involvement assessment.

Chemotherapy

AC—HT

Every 3 weeks for 4 cycles, Doxorubicin 60 mg/m” as a 5- to 15-minute intravenous (IV) bolus
injection followed by cyclophosphamide 600 mg/m® as a 5- to 60-minute IV bolus injection.
Beginning 3 weeks after the last cycle of AC, patients received 100 mg/m2 docetaxel as a 1-hour IV
infusion every 3 weeks for four cycles. Control arm.

AC—>TH

Every 3 weeks for four cycles, patients in the AC—TH arm received 60 mg/m2 doxorubicin as a 5- to
15-minute IV bolus injection followed by 600 mg/m2 IV cyclophosphamide as a 5- to 60-minute IV
bolus injection. Three weeks after the last treatment with AC (ie, on Day 1 of Cycle 5), a 4-mg/kg
trastuzumab loading dose was administered as a 90-minute IV infusion. Beginning on Day 8 of Cycle
5, 2 mg/kg trastuzumab was administered as a 30-minute IV infusion every week. Docetaxel 100
mg/m2 was administered as a 1-hour IV infusion every 3 weeks for four cycles, beginning on Day 2 of
Cycle 5 and then on Day 1 of all subsequent cycles. Beginning 3 weeks after the last treatment with
docetaxel, 6 mg/kg trastuzumab was administered as a 30-minute IV infusion every 3 weeks.

Trastuzumab treatment was to continue for 1 year from the date of first administration, regardless
of the number of doses received or missed. For days on which docetaxel and trastuzumab were both
due to be administered, docetaxel was administered first. Tested arm.
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TCH

Patients in the TCH arm received a 4-mg/kg trastuzumab loading dose as a 90-minute IV infusion on
Day 1 of Cycle 1. Beginning on Day 8 of Cycle 1, 2 mg/kg trastuzumab was administered as a 30-
minute IV infusion every week. Every 3 weeks for six cycles, beginning on Day 2 of Cycle and then
on Day 1 of all subsequent cycles, 75 mg/m2 docetaxel was administered as a 1-hour IV infusion,
followed by carboplatin at a target AUC of 6 mg/mL/min as a 30- to 60-minute IV infusion (the dose
of carboplatin was calculated using a modified Calvert formula). Beginning 3 weeks after the last
treatment with chemotherapy, 6 mg/kg trastuzumab was administered as a 30 minute IV infusion
every 3 weeks. Trastuzumab treatment was to continue for 1 year from the date of first administration,
regardless of the number of doses received or missed. For days on which docetaxel, carboplatin, and
trastuzumab were all scheduled to be administered, docetaxel was administered first, followed by
carboplatin and then trastuzumab. Tested arm.

Dosing Modification

- Chemotherapy modifications

Chemotherapy discontinuation, dose reductions, or dosing delays were planned for each of the
treatment arms in case of severe toxicity. Once a dose had been reduced for toxicity, it was not to be
re-escalated, except in the case of resolution of liver enzyme abnormalities.

- Trastuzumab modifications

No dose reductions were planned for trastuzumab. For patients who experienced trastuzumab related
Grade 3 or 4 non-haematologic toxicities other than those related to cardiac dysfunction, trastuzumab
was held until recovery to Grade 1 or 2.

If recovery to Grade 1 or 2 did not occur, continuation of trastuzumab was left to the discretion of the
investigator. If the same Grade 3 or 4 non-haematologic toxicity recurred, trastuzumab was
permanently discontinued. Trastuzumab was not held for haematologic toxicity.

Other Protocol-Specified Anti-Tumour Therapy
Hormonal therapy

Patients with positive estrogen and/or progesterone receptors were allowed to have hormonal therapy
with tamoxifen or anastrozole, for a total duration not exceeding 5 years.

Radiation therapy

Radiation therapy was to begin 3-8 weeks after completion of chemotherapy. Radiotherapy was
mandatory in case of breast-conserving surgery. It was allowed, but not mandatory, in case of
mastectomy. Radiation therapy to the internal mammary chain was prohibited for patients if they had
developed CHF during study chemotherapy and/or for patients who had trastuzumab administration
held at least once for an asymptomatic decrease in LVEF or for a symptomatic cardiac event.

Endpoints

Primary: Disease-Free Survival (DFS) (time from the date of randomization to the date of local,
regional, or distant relapse, the date of second primary cancer, or the date death from any cause,
whichever occurred first).

Secondary: Overall Survival (OS) (time from the date of randomization to the date of death). Quality
of life and evaluation of pathologic and molecular markers for predicting efficacy were not analyzed
in this study report.
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Statistical methods

Population
DEFS and OS were analysed in the Intent-to-treat population. Safety analyses included patients who

received any amount of study treatment according to actual treatment regimen received.

Primary and secondary endpoints

1- to 5-year DFS and OS and their 95% CI were estimated using Kaplan-Meier product limit
methodology.

Comparisons between treatment arms used logrank-test stratified for nodal status (0 vs. 1-3 vs. >4)
and hormone receptor status (ER and/or PR positive versus negative).

Multiple comparison

There were two primary comparisons of interest: AC—T versus AC—TH, and AC—T versus TCH. A
“step-down” testing procedure was used to compare the control arm AC—T to each trastuzumab
containing arm, AC—TH and TCH, using the log-rank test stratified for nodal status (0 vs. 1-3 vs. >4)
and hormone receptor status (ER and/or PR positive versus negative), at a level a/2 to account for
multiple testing. If both of the previous were statistically significant, then comparison of the two
trastuzumab-containing regimens could be conducted at the alpha level of significance. All tests of
hypotheses were two sided.

Interim analyses

Three interim analyses were to be conducted, when 300, 450, and 650 DFS events had been observed,
and a main analysis was to be conducted when 900 DFS events had been observed. A pragmatic group
sequential design, as suggested by O’Brien and Fleming, was to be used with overall significance
levels alpha of 0.0002, 0.0030, and 0.0111, respectively, for the interim analyses, and an overall
significance level of 0.0461 for the main analysis.

The alpha level for each planned interim analyses was determined according to O’Brien and Fleming
approach, to ensure an overall alpha-level < 5 % at the end of the study.

- The first interim analysis was performed at 322 events (planned : 300 events), 224 events in the
AC—T + AC—TH arms, and 245 in the AC—T + TCH arm. The overall alpha-level for the first
interim analysis is 0.00036. The significance-level is 0.00036*224/322 = 0.000172 for
AC—T/AC—TH comparison, and 0.00036*245/322 = 0.000188 for the AC—T/TCH comparison.

- The second interim analysis was performed at 474 events (planned : 450 events), 329 events in the
AC—T + AC—TH arms, and 340 in the AC—T + TCH arm, leading to an overall alpha-level for the
second interim analysis of 0.003916, a significance-level of 0.001926 for the AC—T/AC—TH
comparison, and 0.001990 for the AC—T/TCH comparison.

Sample size
To detect a 7% absolute improvement in 5-year DFS (ie, an increase from 55% in AC—T arm to 62%

in other arms), with a 2-sided 5% significance level and a 80% power 3150 patients (1050 in each
arm) were to be recruited, in order to observe 1308 DFS events. Three pairewise comparisons were of
equal interest in the final analysis (AC—»T/AC—TH, AC—T/TCH and AC—TH/TCH), the error
rate for each comparison was set at 0.017. An interim analysis was planned at 654 DFS events, with an
overall alpha-level of 0.001, allowing the use of an unadjusted level of 0.05 for the final analysis.

Safety analysis
The primary population for the analysis of safety was all patients treated with any amount of study

drug. Patients were evaluated according to the treatment received.

Interim cardiac analyses

Four cardiac toxicity analyses were to be conducted: after 100 patients per arm, 300 patients per arm,
500 patients per arm, and when all patients randomized in the study had been recruited and evaluated
up to and including the fifth LVEF measurement, at nine months from randomization.
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The following cardiac events were considered significant: cardiac deaths, CHF events (Grade 3 or 4
CLVF), Grade 3 or 4 arrhythmias, Grade 3 or 4 cardiac ischemia/infarction events. A difference of
>4% between the AC—T arm and either of the trastuzumab-containing arms (AC—TH or TCH)
would be considered unacceptable, and the concerned treatment arm was to be discontinued.

Subgroup analyses
Several subgroup analyses were performed for DFS and OS, especially according to node-status.
Several sensitivity analyses were planned on the primary and secondary endpoints.

Follow-up
All patients were to be followed in the study until 10 years of follow up.

Efficacy results

Disposition of patients

There were 3222 patients randomized in the study (1073 in AC—T arm, 1074 in AC—TH arm and
1075 in TCH arm), in 43 countries with a total of 433 active centres.

Disposition of patients is summarized in Table 11.

Table 11 — Patient populations

Number of Patients

AC-HT AC—>TH TCH All

Efficacy population 2 1073 1074 1075 3222
Safety population ® 1050 1068 1056 3174
Treatment received

AC—T¢ 1044 6 0 1050

AC—TH Y 1 1066 1 1068

TCHe 0 0 1056 1056

Untreated 28 2 18 48

AC—T=doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH=doxorubicin plus cyclophosphamide, followed by docetaxel plus
trastuzumab; TCH=docetaxel plus platinum salt plus trastuzumab.

aThe efficacy population consists of all randomized patients, and all analyses were conducted according to the ITT principle.

bThe safety population consists of all treated patients and all analyses were conducted on an “as-treated” basis.

tPatients 30857, 31363, 31579, 32022, 32376, and 33197 were randomized to receive AC—TH but did not receive trastuzumab.

dPatient 31682 was randomized to AC—T but received her first dose of trastuzumab during the monctherapy phase of the study. One patient
(30344) was randomized to receive TCH but received AC—TH.

#Patients 32533 and 32816 received trastuzumab but no chemotherapy.

Source: Table 14.1/3.

Protocol deviations

There are few major protocol deviations (2.4%), well reparted in the three arms (2.3% in AC—T arm,
2.2% in AC—TH arm, and 2.6% in TCH arm). Twelve patients with HER2-negative by FISH were
included in the study. Eighteen (18) patients from the control arm crossed over and received
trastuzumab.

Baseline data
Study Demographic and tumour characteristics at baseline are shown in Table 14 and Table 15.
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Table 14 — Demographic and baseline characteristics: Randomized patients

AC T AC—TH TCH
(n=1073) (n=1074) (n=1075)
Age (yr)
n 1073 1074 1075
Mean (SD) 488(9.7) 48.7(9.7) 486(99)
Median 49.0 49.0 49.0
Range 23-74 22-74 23-73
<50 608 (56.7%) 596 (55.5%) 620 (57.7%)
=50 465 (43.3%) 478 (44 5%) 455 (42.3%)
<65 1009 (94%) 1015 (84 .5%) 1004 (93.4%)
=65 64 (6.0%) 59 (5.5%) 71 (6.6%)
Weight (kg)
n 1072 1074 1075
Mean (SD) 69.5(15.2) 70.5 (16) 69.6 (15.1)
Median 66.0 68.0 66.4
BSA (m?)
n 1072 1074 1074
Mean (SD) 1.7 (0.2) 1.7 (0.2) 1.7(0.2)
Median 1.7 1.7 1.7
Karnofsky PS
n 1073 1074 1075
100% 856 (79.8%) 853 (79 4%) 862 (80.2%)
<100% 217 (20.2%) 221 (20.6%) 213 (19.6%)

AC—T =doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH =doxorubicin plus cyclophosphamide, followed by
docetaxel plus trastuzumab; BSA=body surface area, PR =progesterone receptor, PS5 = performance status; SD =standard
deviation; TCH =docetaxel plus platinum salt plus trastuzumab.

Source: Table 14.1/18.
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Table 15 = Tumor and surgery history: All randomized patients

AC T AC -»TH TCH
(n=1073) (h=1074) (h=1075)
HERZ status per central laboratory
n 10722 1074 1075
Positive 1066 (99 4%) 1070 (99.6%) 1073 (99.8%)
Negative 6 (0.6%) 4 (0.4%) 2(0.2%)
Primary surgery type
n 1073 1074 1075
Mastectomy 638 (59.5%) 674 (62.6%) 642 (59.7%)
Quadrantectomy 270 (25.2%) 255 (23.7%) 268 (24.9%)
Lumpectomy 165 (15.4%) 145 (13.5%) 165 (15.3%)
Detection type
n 869 864 871
Sentinel node 113 (13.0%) 112 (13.0%) 115 (13.2%)
Axillary dissection 757 (87.1%) 753 (87 2%) 757 (86.9%)
Both 1(0.1%) 1(0.1%) 1(0.1%)
Number of positive nodes
n 1073 1074 1075
0 309 (28.8%) 306 (28.5%) 30? (28.6%)
1-3 413 (38. 5 o) 410 (38.2%) 5(38.6%)
4-9 207 (19.3%) 236 (22 0%) 232 (21.6%)
10+ 144 (13.4%) 122 (11.4%) 121 (11.3%)
Hormone receptor 10?3 1074 1075
ER-positive and/or PR-positive b7 (53.8%) 578 (53.6%) 579 (53.9%)
ER-negative and PR-negative 496 (46.2%) 496 (46.2%) 496 (46.1%)
Tumor size (cm)
n 1073 1074 1074
<7 437 (40.7%) 413 (38.5%) 433 (40.3%)
=2 636 (59.3%) 661 (61.5%) 641 (59.7%)
Margin involvement
n 1073 1074 1074
Yes 2 (0.2%) 3(0.3%) 3(0.3%)
No 1071 (99.8%) 1071 (99.7%) 1071 (99.7%)
MNuclear grade
n 1073 1074 1075

GX: grade not assessable
G1: well differentiated

G2. moderately differentiated
G3: poorly differentiated

44 (4.1%)
24 (2.2%)
301 (28.1%)
701 (65.3%)

52 (4.8%)
12 (1.1%)
321 (29.9%)
638 (64.1%)

45 (4.2%)
18 (1.7%)
300 (27.9%)
709 (66.0%)

G4: undifferentiated 3(0.3%) 1(0.1%) 3(0.3%)
Histologic type

n 1073 1074 1075

Infiltrating ductal carcinoma 966 (90.0%) 981 (91.3%) 986 (91.7%)

Infiltrating lobular carcinoma
Other

38 (3.5%)
69 (6.4%)

31 (2.9%)
62 (5.8%)

30 (2.8%)
59 (5.5%)

AC—T=doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH =doxorubicin plus cyclophosphamide, followed by

docetaxel plus frastuzumab; Cl=confidence interval, TCH =docetaxel plus platinum salt plus trastuzumab.

aPatient 30832 was found to be HER2-positive based upon local test results but could not be assessed by central laboratory.

Source: Table 14.118.

Concomitant treatment

Use of treatments for the cardiovascular system during the study is comparable in the AC—TH and
TCH arms (23.7% and 22.2%, respectively), and is lower in the AC—T arm (17.3%).

Treatments with anti-infectives for systemic use were administered to 55.3% of patients in the AC—T
arm, 60.2% in AC—TH arm, and 52.4% in TCH arm.

Forty-three percent (43%) of patients received anti-estrogen, 44% received cytokines and this was
well balanced between treatment arms.

Radiation therapy was given to 62% of all patients, most often on the breast/chest wall region, and
supraventricular region (especially for node-positive patients).
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Primary efficacy endpoint

The primary efficacy analysis was the comparison of DFS between treatment arms in the ITT
population.

- First interim analysis

The median duration of follow-up at data cut-off date was 23 months. 322 DFS events were observed.
The p-value for the AC—T versus AC—TH comparison was 0.0000005 (alpha level : 0.000172, HR :
0.49; 95% CI: 0.37, 0.65). the p-value for the AC—T versus TCH comparison was 0.000153 (alpha
level : 0.000188, HR: 0.61; 95% CI: 0.47, 0.79).

- Second interim analysis

The median duration of follow-up at data cut-off date was 36 months. 474 DFS events were observed.
The p-value for the AC—T versus AC—TH comparison was <0.0001 (alpha level : 0.001926, HR :
0.61; 95% CI: 0.49, 0.77). the p-value for the AC—T versus TCH comparison was 0.0003 (alpha
level: 0.001990, HR: 0.67; 95% CI: 0.54, 0.83).

195 events were observed in AC—T arm, 134 in AC—TH arm, and 145 in TCH arm. In AC—T arm,
85.6% of events are relapse of breast cancer, in AC—TH arm 80.6%, and in TCH arm 84.8%. Most of
relapses were distant recurrence.

There was no difference between the AC—TH and the TCH arms (p :0.46, HR: 1.09 ; 95% CI: 0.86;

1.38).

Three-year survival rate was 80.9% in AC—T arm, 86.7% in AC—TH arm, and 85.5% in TCH arm.

Table 18 — Disease-free survival: All randomized patients

AC—T AC—>TH TCH
(n=1073) (n=1074) (n=1075)
Patients with an event @ 195 (18.2%) 134 (12.5%) 145 (13.5%)
Breast Cancer Relapse® 167 108 123
- Distant recurrence 142 89 97
- Local/regional recurrence 40 28 37
Second primary cancer 23 21 15
Death NED 5 5 7
Patients without an event 878 (81.8%) 940 (87.5%) 930 (86.5%)
Stratified analysis
Hazard ratio © NA 0.61 0.67
95% ClI NA (0.49,0.77) (0.54,0.83)
p-value ® NA <0.0001 0.0003
Percent event free at:
(95% Cl); absolute benefite
Year 1 95 2% 97 8%; 2.6% 98.0%; 2.8%
(93.9%, 96.5%) (96.9%, 98.7%) (97 1%, 98.8%)
Year 2 86.6% 92.6%; 6.0% 91.8%; 5.2%
(84 5%, 88.7%) (91.0%, 94 2%) (90.1%, 93.5%)
Year 3 80.9% 86.7%; 5.8% 85.5%; 4.6%
(78.3%, 83.5%) (84 4%, 89.0%) (83.2%, 87.9%)
Year 4 77.3% 82.9%; 5.6% 82.0%; 4.7%

(74.1%, 80.5%)

(79.6%, 86.1%)

(78.8%, 85.1%)

AC—T=doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH=doxorubicin plus cyclophosphamide, followed by
docetaxel plus trastuzumab; Cl =confidence interval, NA=not applicable; NED =no evidence of disease; TCH=docetaxel plus platinum

salt plus trastuzumab.
aEarliest contributing event.

oA patient could be included in more than one event category; thus, the sum across rows may not equal the value in the “Major” row.

‘Relative to AC—T. Estimated using Cox regression stratified by node and hormonal receptor status.

dStratified log-rank p-value.

*Numbers are based on Kaplan-Meier estimate. Absolute benefit in percent event free compared with AC—T.

Source: Tables 14.2/4, 14.2/5. and 14.2/6.
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Figure 2 — Disease-free survival: ITT population
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AC—T = doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH = doxorubicin plus cyclophosphamide, followed by docetaxel plus
trastuzumab; n = population size; TCH = docetaxel plus carboplatin plus trastuzumab.
Source: CSR Appendices [Table 14.2/1]

Secondary efficacy endpoints

DFS by nodal status

Results in high risk node negative patients (n = 922) and in node positive patients (n = 2300) are still
in favour of experimental arms. In node negative patients, difference between AC—T and AC—TH
and between AC—T and TCH arms are statistically significant (respectively: HR: 0.36; 95% CI: 0.19,
0.68 and HR: 0.52; 95% CI: 0.30, 0.92), and are slightly larger than in node positive patients
(respectively: HR: 0.67; 95% CI: 0.53, 0.85 and HR: 0.70; 95% CI: 0.56, 0.89).

Overall Survival

At the cut off date, 185 patients had died (80, 49 and 56 in the AC—T, AC—TH and TCH treatment
groups, respectively). The proportion of patients lost to follow-up was similar in the 3 treatment
groups (1.5% overall).
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Table 24 - Overall survival: All randomized patients

AC—T AC—TH TCH
(n=1073) (n=1074) (n=1075)
Patients who died 80 (7.5%) 49 (4.6%) 56 (5.2%)
Patients alive 993 (92.5%) 1025 (95.4%) 1015 (94.8%)
Stratified analysis
Hazard ratio® MA 0.58 0.66
95% Cl MA (0.40, 0.83) (0.47,093)
p-value ® MA 0.0024 0.01a2
Percent event free at: (95% Cl); absolute benefits
Year 1 99.3% 99.6%; 0.3% 99.5%; 0.2%
(96.8%, 99.8%) (99.2%, 100%) (99.1%, 99.9%)
Year 2 96.8% 98.5%:; 1.8% 97.8%;1.1%
(95.7%, 97.9%) (97.8%, 99.3%) (96.9%, 98.7%)
Year 3 93.0% 95.5%; 2.5% 95.2%; 2.2%
(91.2%, 94.8%) (94.0%, 96.9%) (93.7%, 96.6%)
Year 4 86.6% 92 2%:; 5.5% 91.1%; 4.4%

(83.2%, 90.1%)

(B9.5%, 34.8%)

(88.4%, 93.8%)

AC—T =doxorubicin plus cyclophosghamide, followed by docetaxel, AC—TH =doxorubicin plus cyclophosphamide, followed by

docetaxel plus trastuzumakb;, NA=not applicable; TCH =docetaxe! plus platinum salt plus trastuzumab.
aRelative to AC—T. Estimated using Cox regression stratified by the node and hormonal receptor status.
o3trafified log-rank p-value.

“humbers are based on Kaplan-Meier estimate. Absolute benefitin percent event free compared with AC—T.
Source: Tables 14.2117, 14.218 and 14.215

Figure 4 — Overall survival: ITT population
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AC—T =doxorubicin plus cyclophosghamide, followed by docetaxel; AC—TH = doxorubicin plus cyclophosphamide, followed by docstaxel plus
traztuzumab; ITT = intent-to-treat; n = population size; TCH = docetaxel plus carboplatin plus trastuzumab.
Source: CSR Appendices [Table14 2/3].

The difference between AC—T and AC—TH treatment groups was statistically significant (HR 0.58,
95% CI: 0.40-0.83; p = 0.0024). The difference between AC—T and TCH treatment groups was
statistically significant (HR 0.66, 95% CI: 0.47-0.93; p = 0.0182).
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There was no difference between the AC—TH and TCH arms for OS (HR: 1.16; 95% CI: 0.79-1.70;
p=0.45).

The 3-years survival rate estimate was 93% in AC—T arm, 95.5% in AC—»TH arm, and 95.2% in
TCH arm.

Discussion on Clinical Efficacy

BCIRG0O06/TAXGMA302 is a multicentre, non-blinded, randomized, stratified, phase III study
comparing 3 therapy regimens as adjuvant therapy in women with HER2-positive, early-stage, node-
positive and high-risk (at least one of the following: tumour size >2 cm, estrogen receptor or
progesterone receptor [ER/PR]-negative, age <35 years, histologic and/or nuclear Grade 2 or 3) node-
negative operable breast cancer.

The study treatments are:

-AC—-T (= Doxorubicin 60 mg/m? with cyclophosphamide 600 mg/m? on an every 3 weeks basis for
4 cycles followed by docetaxel 100 mg/m? on an every 3 weeks basis for 4 cycles). Control arm.
-AC—TH (= same as AC—T plus trastuzumab starting at the same time as docetaxel at the dose of 4
mg/kg for the first administration, then at 2 mg/kg weekly during chemotherapy; starting 3 weeks after
the last cycle of chemotherapy, trastuzumab 6 mg/kg every 3 weeks for a total duration of 1 year from
first administration). Tested arm.

-TCH (= 6 cycles of docetaxel 75 mg/m2 with carboplatin AUC = 6 mg/mL/min, with trastuzumab
starting at the same time as docetaxel and carboplatin at the dose of 4 mg/kg for the first
administration, then at 2 mg/kg weekly during chemotherapy; starting 3 weeks after the last cycle of
chemotherapy, trastuzumab 6 mg/kg every 3 weeks for a total duration of 1 year from first
administration). Tested arm.

The randomization is stratified for the participating centre, number of axillary lymph nodes involved,
and hormonal receptor status.

The control arm, AC—T, may have been acceptable at study initiation and would have been a logical
one for answering the question of whether Herceptin (trastuzumab) could add a benefit to a sequential
combination without Herceptin. However, in the context of the current application, the question of
interest is “does docetaxel add any benefit when used in a modified sequential combination with
Herceptin (i.e., AC followed by TH) as compared to currently approved regimens (e.g., AC followed
by T followed by H)?”

Study BCIRG006 was not designed to isolate the effect of docetaxel but to define the effect of the
combination of Docetaxel Winthrop (docetaxel) and Herceptin (trastuzumab). Thus, based on the
submitted data, it is not possible to establish from direct comparison that the effect of AC—TH is at
least comparable to any approved and currently used optimal adjuvant regimen (i.e., including
Herceptin, specifically TAC followed by Herceptin).. This constitutes a major concern.

Another major concern comes from the fact that a strong rationale for the addition of carboplatin to
Docetaxel Winthrop (docetaxel) and Herceptin (TCH arm) is missing. Although the early introduction
of trastuzumab without doxorubicin and cyclophosphamide in the treatment strategy for adjuvant
breast cancer could be of interest mainly from the viewpoint of achieving lower cardiotoxicity, the
MAH has provided only pre-clinical justifications to support the use of the TCH arm. In this regard, a
trial comparing TC vs T would have helped to assess the added value of carboplatin.

This concern is strengthened by the fact that study BCIRGOO?7 (TCH vs TH ) remains negative.

Clinical efficacy results of study BCIRG006/TAXGMA302 would only be convincing with reference
to Herceptin (trastuzumab) (added to docetaxel +/- carboplatin) in terms of significantly decreasing the
risk of disease relapse (disease free survival (DFS), primary endpoint) and a benefit in Overall
Survival (OS) (secondary endpoint). The primary efficacy analysis reached statistical significance in
favour of both experimental arms AC—TH and TCH, compared to AC—T (HR: 0.61; 95% CI: 0.49-
0.77, p value < 0.0001 and HR: 0.67; 95% CI: 0.54-0.8, p value 0.0003, respectively).

The 3-year survival rate was 80.9% in the AC—T arm, 86.7% in the AC—TH arm, and 85.5% in the
TCH arm.
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Secondary analyses of OS supported the conclusion of the primary ones.

The difference between the AC—T and AC—TH treatment groups was statistically significant (HR
0.58, 95% CI: 0.40-0.83 p value 0.0024).

The difference between the AC—T and TCH treatment groups was statistically significant (HR 0.66,
95% CI: 0.47-0.93, p value 0.0182). The 3-year survival rate was 93% in the AC—T arm, 95.5% in
the AC—TH arm, and 95.2% in the TCH arm.

No statistically significant difference between the AC—TH and TCH arms was observed with
reference to DFS and OS.

Several secondary endpoints of interest related to quality of life (QoL) and molecular markers were
planned for analysis. The results of the QoL analyses showed:

- comparable scores at baseline across the 3 arms;

- a transient deterioration for all 3 arms during treatment period;

- and a return to baseline values or better during the follow up period for all 3 arms.

These analyses also show that the fact that the TCH arm showed a better score at the end of the
treatment in comparison with the AC-T and AC-TH arms is not a demonstration of a better safety
profile during treatment but suggest that patients treated with TCH recovered more rapidly from
toxicities.

Regarding analyses of molecular markers, the MAH provided information on one aspect only
(TOPOIla amplification). Several other markers (as p53, members of the bcl family, and MUC1) were
planned but were not discussed by the Applicant in the documentation provided.

Furthermore, the benefit of adjuvant Docetaxel Winthrop (docetaxel) treatment has been demonstrated
only in node positive patients. BCIRGO06/TAXGMA302 does not provide proof of efficacy of
chemotherapy in general, and of docetaxel in particular, in node negative patients. Rather, the result
implies that Herceptin alone may be efficacious in the treatment of node negative patients, although a
definitive conclusion cannot be made. Thus, evidence of efficacy of Docetaxel Winthrop containing
adjuvant chemotherapy in node-negative patients has not been provided by the Applicant due to the
design of the single pivotal trial submitted.

Despite the fact that study BCIRGO006 is a positive trial demonstrating that both experimental arms
AC—TH and TCH significantly decrease the risk of disease relapse compared to the control arm
AC—T, the benefit of the proposed regimens (AC-TH and TCH) must be compared to what is
currently known about the value of adding Herceptin (trastuzumab) only to any regimen. Considering
this, and keeping the limitations of inter-studies comparisons in mind, a demonstration of the
advantage is missing for both tested arms (the HR for the AC-TH and TCH arms are 0.61 and 0.67,
respectively, and the HR was 0.54 when Herceptin was added to any regimen in the HERA study). In
this context, it should be noted that the HERA trial (being the basis of the adjuvant indication for
Herceptin) investigated Herceptin vs. observation after chemotherapy, which means that potential
benefits of concomitant use of Herceptin and chemotherapy are still open to discussion.

Thus, the well conducted and analysed trial BCIRG006/TAXGMA302 allows the conclusion that
Herceptin (trastuzumab) has adjuvant efficacy in HER2+ positive, node negative and positive, patients
after surgery in early breast cancer. However, the contribution of Docetaxel Winthrop (docetaxel) to
the overall outcome can not be established due to the study design of the single pivotal study
submitted.

Clinical Safety

Safety was assessed by evaluating treatment exposure, adverse events, deaths, significant overdoses,
and specific safety issues including cardiac events, laboratory results, and analyses by age. The safety
population included all patients who received at least one dose of study treatment (AC—T = 1050;
AC—TH = 1068; and TCH = 1056).
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The median duration of follow-up among safety-evaluable patients was 36 months for each treatment
arm, with a relative majority of patients in all three study arms having at least a 2-year follow-up.
More than 98% of patients treated with AC—T and AC—TH received the protocol-specified four
cycles of doxorubicin, and the protocol-specified four cycles of cyclophosphamide.

A total of 90.9% and 92.5% of patients in the AC—T and AC—TH arms received the protocol-
specified four cycles of docetaxel, respectively.

Of the patients treated with TCH, 95.3% received the protocol-specified six cycles of docetaxel.

- Discontinuation of chemotherapy

Table 44 — Reasons for chemotherapy discontinuation: Safety population

AC—T AC—TH TCH
(n=1050) (n=1068) (n=1056)
Began chemotherapy treatment 1050 (100.0%) 1068 (100.0%) 1054 (99 .8%)
Completed chemotherapy 958 (91 2%) 987 (92 4%) 1010 (95.6%)
Discontinued chemotherapy 92 (B.8%) B1(7.6%) 44 (4.2%)
Reason for discontinuation:
breast cancer relapse 5(0.5%) 4(0.4%) 1(0.1%)
second primary malignancy 0 (0.0%) 100.1%) 0 (0.0%)
cardiac adverse event 4 (0.4%) 2(0.2%) 7(0.7%)
non-cardiac adverse event 41(3.9%) 40(3.7%) 22 (2.1%)
withdrawal of consent/refusal 40 (3.8%) 30(2.8%) 10 (0.9%)
death 1(0.1%) 0(0.0%) 2(0.2%)
others 0 (0.0%) 3(0.3%) 1(0.1%)

AC—T = doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH = doxorubicin plus
cyclophosphamide, followed by docetaxel plus trastuzumab; TCH = docetaxel plus platinum salt plus trastuzumab.
aOther included “other” and “other deviation from protocol” categories.

Patients in the TCH arm were more likely to complete chemotherapy administration, compared with
those in the AC—T and AC—TH arms (AC—T: 91.2%; AC—TH: 92.4%; and TCH: 95.6%). The
most frequent causes of discontinuation were the occurrence of a non-cardiac adverse event, followed
by patient withdrawal of consent or refusal of further treatment. Causes of premature discontinuation
of chemotherapy in the AC—T and AC—HTH arms were comparable. Early discontinuation of
chemotherapy for a cardiac adverse event was uncommon and occurred more often in the TCH arm,
compared with the AC—T and AC—»TH arms (AC—T: 0.4%; AC—TH: 0.2%; and TCH: 0.7%).
Beside adverse events, withdrawal of consent was the most frequent reported cause of discontinuation
(AC—T: 3.8%; AC—TH: 2.8%; and TCH: 0.9%). Other causes were death (AC—T: 0.1%; AC—TH:
0; and TCH: 0.2%), protocol deviation (AC—T: 0; AC—TH: 0.2%; and TCH: 0), and “other”
(AC—T: 0; AC—TH: 0.1%; and TCH: 0.1%).

Of the patients in the AC—TH and TCH arms, 75.3% and 86.5%, respectively, received trastuzumab
therapy for more than 11 months without reporting discontinuation.

The majority of patients (90.9% and 95.4%) in the AC—TH and TCH arms completed planned
trastuzumab treatment administered concurrently with chemotherapy. Relatively few patients
discontinued trastuzumab prior to the end of chemotherapy (respectively, 6.7% in the AC—TH arm
and 4.6% in the TCH arm). The most frequent cause of discontinuation prior to the end of
chemotherapy was trastuzumab toxicity, which was reported in 35 patients (3.3%) in the AC—TH arm
and 13 patients (1.2%) in the TCH arm.
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Table 47 - Reasons for discontinuation of trastuzumab during monotherapy: Safety population

AC—TH TCH
(n=1068) (n=1056)
Started trastuzumab monotherapy 4757 (91.3%) 1008% (95.5%)
Trastuzumab treatment completed 804 (75.3%) 913 (86.5%)
Trastuzumab treatment incomplete but not discontinued 64 (6.0%) 38 (3.6%)
Trastuzumab treatment discontinued 107 (10%) 57 (5.4%)
Reason for discontinuation:
breast cancer relapse 8 (0.7%) T(0.7%)
second primary malignancy 1(0.1%) 2(0.2%)
significant cardiac disease 42 (3.9%) 12 (1.1%)
death 0 (0.0%) 1(0.1%)
lost to follow-up 0 (0.0%) 1(0.1%)
significant concomitant therapy other than anti-tumor therapy 1(0.1%) 0(0.0%)
patient refusal to continue trastuzumab 24 (2.2%) 12 (1.1%)
other 30 (2.8%) 21 (2.0%)
missing 1 (0.1%) 1(0.1%)

AC—T = doxorubicin plus cyclophosphamide, followed by docetaxel, AC—TH = doxorubicin plus cyclephosphamide, followed
by docetaxel plus trastuzumab; NA = not applicable; TCH = docetaxel plus platinum salt plus trastuzumab.

2|n the AC—TH arm, 971 patients completed trastuzumab treatment during chemaotherapy ; a total of 975 patients were treated
during monotherapy, 2 of these patients (31894 and 32745) had trastuzumab discontinued during chemotherapy buf went on to
receive trastuzumab during monotherapy and an additional 2 patients {31624 and 33030} never received chemotherapy but
went on to receive trastuzumab monotherapy.

®ln the TCH arm, 1007 patients completed trastuzumab treatment during chemotherapy; a total of 1008 patients were treated
during monotherapy, an additional patient (32659) was noted to have discontinued frastuzumab during chemotherapy but went
on to receive trastuzumab monotherapy.

During trastuzumab monotherapy, a higher proportion of patients, 10% in the AC—TH treatment arm,
discontinued trastuzumab compared with 5.4% in the TCH arm. The most frequent cause of
discontinuation of trastuzumab during monotherapy was “significant cardiac disease” for 42 (3.9%)
and 12 patients (1.1%) in the AC—TH and TCH arms, respectively.

- Adverse events

All Adverse Events
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Table 49 — Key safety outcomes at any time during the study: Safety population

Safety Outcome {n,n\:c&ro) (ﬁg ;:}1-3:) (n;r (1::}-'56)
Deaths 78 (7.4%) 48 (4.5%) 55 (5.2%)
Related to study treatment (all within 30 days after 1(0.1%) 0 (0.0%) 2 (0.2%)
last infusion of chemotherapy)
Within 30 days after last infusion 1(0.1%) 1{0.1%) 3(0.3%)
{chemotherapy or trastuzumab monotherapy)
on chemotherapy ¢ 1(0.1%) 0 (0.0%) 2 (0.2%)
during trastuzumab monotherapy, within 0(0.0%) 1(0.1%) 1(0.1%)
30 days after last infusion
>30 days after last infusion of study treatment 77 (7.3%) 47 (4 4%) 52 (4.9%)
Adverse Events b
NON-CARDIAC
Any grade 1049 (99.9%) 1068 (100.0%) 1053 (99.7%)
Grade 3/4 704 (67.0%) 708 (66.4%) 670 (63.4%)
Any grade related 1049 (99.9%) 1068 (100.0%) 1053 (99.7%)
Grade 3/4 related 603 (57.4%) 593 (55.5%) 552 (52.3%)
CARDIAC
Any grade 366 (34.9%) 486 (45.5%) 448 (42.4%)
Grade 3/4 41 (3.9%) 70 {6.6%) 76 (7.2%)
Any grade related 86 (8.2%) 127 (11.9%) 111 (10.5%)
Grade 3/4 13 (1.2%) 14 (1.3%) 19 (1.8%)
?gffa; ;:J;r?;”?g;% a'fcidence of CHF folfowing T, TH, 3(0.3%) 20 (1.9%) 4 (0.4%)
%s;af incidence of symptomatic cardiac events per the 6 (0.6%) 23 (2.2%) 12 (11%)
Asymptomatic decline in LVEF of >15% below the LLN 43 (4.1%) 109 (10.2%) 36 (3.4%)

AC—T = doxorubicin plus cyclophosphamide, followed by docetaxel, AC—TH = doxorubicin plus cyclophosphamide, followed by
docetaxel plus trastuzumab; ICRP = independent cardiac review panel; LLN = lower limit of normal; T = docetaxel; TCH = docetaxel

plus platinum salt plus trastuzumab; TH = docetaxel and trastuzumab.

2The “on-chemotherapy” period was defined as the period from the date of randomization until 30 days following the last IV of study

chemotherapy.
® Adverse events are classified according to NCI-CTC.

¢Congestive heart failure {(CHF) was confirmed by the ICRP and defined as a NCI-CTC, v2, Grade 3/4 cardiac left ventricular function

(CLVF) adverse event.

9 3ymptomatic cardiac events included cardiac death, Grade 3/4 CLVF, Grade 3/4 cardiac arrhythmia, Grade 3/4 cardiac

ischemia/infarction as confirmed by the ICRP.

Grade 3/4 non-cardiac AEs related to study treatment were less frequent (by 3%) in the TCH arm,
compared to the other two arms. Any-grade cardiac AEs related to study treatment were less frequent
in the AC—T arm, compared to the other two arms; Grade 3/4 cardiac AEs related to study treatment,
however, showed a similar incidence across all treatment arms. The incidence of protocol-defined
CHF at the 3-year follow-up, overall incidence of symptomatic cardiac AEs, and asymptomatic >15%

LVEF decline was higher in the AC—TH arm, compared to the other two arms.

The ten most common related adverse events reported in all three treatment arms were as follows:

EMEA/633183/2008 0.1, CURRENT

Page 22/32




Table 53 - The 10 most common related AEs (all grades): Safety population

Adverse event AC—T AC—TH TCH

(NCI-CTC term) (n :01050) (n :;oﬂﬁa) (n :0;0056]
Alopecia 980 980 858
Hemoglobin® 911 97 0 96.3
Nausea 872 872 808
Leukocyte? 836 ar.o 83.0
Neutrophils® 817 863 813
Fatigue 804 813 80.4
Stomatitis/pharyngitis 63.1 65.0 018
SGPT? 484 544 532
Vomiting 544 553 394
Diarrhea 376 453 558

AC—T=doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH=doxorubicin plus cyclophosphamide,
followed by docetaxel plus frastuzumab; TCH=docetaxel, platinum salt, and trastuzumab.
2Reqardless of causality

The ten most common Grade % related adverse events were the following :

Table 54 — The 10 most common related AEs with severity Grades 3/4: Safety population

Adverse event AC-T AC—>TH TCH

(NCI-CTC term) (n :0;050) (n :O;OBB] (n 20;1,056)
Neutrophils= 63.2 71.3 65.9
Leukocytes? 514 60.2 48.0
Irregular menses 236 19.9 214
Fekrile neutrapenia 90 10.9 98
Infection with neutropenia 7.9 92 7.7
Infection with unknown ANC 7.0 5.5 36
Fatigue 6.8 6.6 6.9
Nausea 58 53 46
Vomiting 58 6.4 3.0
Diarrhea 3.0 5.1 49

AC—T = doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH = doxorubicin plus cyclophosphamide,
followed by docetaxel plus trastuzumab; TCH = docetaxel, platinum salt, and trastuzumab.
aRegardless of causality

- Adverse events by age

The majority of patients in the safety population were <65 years old (AC—T: 93.9%; AC—TH:
94.6%; and TCH: 93.3%). 64 patients in the AC—T arm (6.1%), 58 patients in the AC—TH arm
(5.4%), and 71 patients in the TCH arm (6.7%) were >65 years old.

Among the cardiac events, cardiac left ventricular function was reported more frequently (by >10%) in
elderly patients within the AC—TH treatment arm, compared to non-elderly patients

(AC—-T: 1.6%; AC—TH: 17.2%; and TCH: 1.4%, compared to AC—T: 2.2%; AC—TH: 7.0%; and
TCH: 2.2%, respectively).

In all treatment arms, hypertension was reported more frequently (by >10%) in elderly patients
compared to non-elderly patients (AC—T: 35.9%; AC—TH: 39.7%; and TCH: 47.9%, compared to
AC—-T: 15.1%; AC—TH: 18.0%; and TCH: 18.1%, respectively).
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Table 57 — Cardiac adverse events by age (<65, 265) occurring at any time during the study
in >1% of patients, regardless of relationship to study treatment: Safety population

Age <65 Age 2 65
Adverse Event AC—T AC—TH TCH AC—»T AC-TH TCH
(NCI-CTC term) n =986 n=1010 n =985 n =64 n=58 n=71
n (%) n (%) n (%) n (%) n (%) n (%)
Cardiac left ventricular function 22(22) 71(7.0) 22 (22) 1(1.6) 10 (17.2) 1(14)
Cardiac- ischemiafinfarction 7(0.7) 11 (1.1) 10(1.0) 0{0.0) 2(34) 1(14)
Conduction abnormality/ 0(0.0) 1(0.1) 1(0.1) 0{0.0) 0(0.0) 1(14)
atrioventricular heart block
Hypertension 149 (15.1) 182 (18.0) 178 (18.1) 23(359) 23(397) 34479
Hypotension 18(1.8) 28 (2.8) 20(2.0) 4(6.3) 3(5.2) 1(14)
Palpitations (72 92 (9.1) 89(9.0) 7(109 0(0.0) 6(8.9)
Pencardial effusion/pericarditis 17(1.7) 19 (1.9) 15(1.5) 0{0.0) 0(0.0) 0{0.0)
Sinus bradycardia 6(0.6) 10 (1.0) 4(04) 0{0.0) 1(1.7) 0{0.0)
Sinus tachycardia 43 (4.4) 42 (4.2) 51(5.2) 4(6.3) 2(34) 6(8.9)
Supraventricular arrhythmias 9(0.9) 5(0.5) 71(0.7) 2(3.1) 2(34) 3(4.2)
Thrombosis/embolism 17(1.7) 15 (1.9) 26 (2.6) 0(0.0) 3(5.2) 3(4.2)
Vasovagal episode 1(0.1) 4(04) 7(0.7) 0(0.0 0(0.0) 1(14)
Ventricular arrhythmia 4(04) 6 (0.6) 6 (0.6) 2(31) 000 0(0.0

AC—T=doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH =doxorubicin plus cyclophosphamide, followed by docetaxel plus
trastuzumab; TCH=docetaxel plus platinum salt plus trastuzumab

Deaths

A total of 181 deaths were reported among the 3174 treated patients. The overall incidence of death
was highest in the AC—T arm (7.4% of 1050 patients), followed by the TCH arm (5.2%of 1056
patients) and the AC—TH arm (4.5% of the 1068 patients). The majority of deaths (overall 5.5%)
occurred during the post-treatment period, and was the result of breast cancer (in 5.0% of all patients).
Three toxic deaths occurred on chemotherapy within 30 days following the last IV of study treatment:
one case of pneumonia with Grade 4 neutropenia in the AC—T arm; one case of MOF with renal
insuficiency in a patient with diabetes mellitus in the TCH arm, and one death at home related to

bronchopneumonia in the TCH arm.

Two additional deaths (one of unknown cause in the AC—TH arm, and one Grade 4 cranial trauma
with acute subdural haematoma in the TCH arm) occurred within 30 days after last infusion of

trastuzumab monotherapy, and were both not related to protocol treatment.
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Table 60 — Deaths: Safety population

AC-T AC—>TH TCH All Patients
(n=1050) (n=1068) (n=1056) (n=3174)
n (%) n (%) n (%) n (%)
Deaths 78 (7.4%) 48 (4.5%) 55 (5.2%) 181 (5.7%)
on chemotherapy 2 1(0.1%) 0 (0.0%) 2(0.2%) 3(0.1%)
during frastuzumab y |
monothorapy, within 30 days 0(0.0%) 1(0.1%) 1(0.1%) 2(0.1%)
>30 days after last infusion of o o o o)
study freatment 17 (7.3%) 47 (4.4%) 52 (4.9%) 176 (5.5%)
Cause of death:
n 78 48 55 181
Septic toxicity due to stud . .\
Cﬁgﬂ'&ﬁ;‘fgpﬁ{ ue fo study 1(0.1%) 0 (0.0%) 2 (0.2%) 3(0.1%)
Breast cancer 68 (6.5%) 43 (4.0%) 47 (4.5%) 168 (5.0%)

Malignant disease, other than

breast cancer 5 (0.5%) 1(0.1%) 2 (0.2%) 8(0.3%)

Other: 4 (0.4%) 4 (0.4%) 4 (0.4%) 12 (0.4%)
cerebral stroke 0(0.0%) 0(0.0%) 1(0.1%) 1(0.0%)
complications of 1(0.1%) 0(0.0%) 0 (0.0%) 1(0.0%)
hypercalcaemia
ranal hauma with acute 0(0.0%) 0 (0.0%) 1(0.1% 1(0.0%
pneumonia 1(0.1%) 0 (0.0%) 0(0.0%) 1(0.0%)
pulmonary consolidation 0(0.0%) 0 (0.0%) 1(0.1%) 1(0.0%)
septic shock 0 (0.0%) 1(0.1%) 0(0.0%) 1(0.0%)
sudden death 1(0.1%) 0(0.0%) 0 (0.0%) 1(0.0%)
fruck rollover accident 1{0.1%) 0 (0.0%) 0(0.0%) 1(0.0%)
unknown 0(0.0%) 3 (0.3%) 1(0.1%) 4(0.1%)

AC—T=doxorubicin plus cyclophosphamide, followed by docetaxel; AC—TH=doxombicin plus cyvclophosphamide, followed by
docetaxel plus trastuzumab; TCH =docetaxel, platinum salt, and trastuzumab.

#The “on-chemotherapy” period was defined as the period from the date of randomization until 30 days following the last IV of
study chemotherapy.

Eight patients died from malignant disease other than breast cancer. Among these eight patients, five
patients died of the following second primary malignancies: gastic adenocarcinoma and intestinal
adenocarcinoma both in the AC—T arm; ovarian carcinoma in the AC—TH arm; and glioblastoma
and pancreatic carcinoma both in the TCH arm. Three additional patients, all in AC—T arm, died
from leukemia reported as not related to study therapy.

Serious adverse events

A total of 216 SAEs were reported in the AC—T arm; 283 in the AC—TH arm; and 253 in the TCH
arm. The most common non-cardiac SAEs were (in descending order of frequency): febrile
neutropenia (6.9%; 8.4%; 7.5%), neutropenic infection (4.5%; 4.8%; 4.5%), infection, neutropenia,
vomiting, fever, and diarrhoea. Their incidence was uniform across all three treatment arms.

The most common cardiac SAEs were: thrombosis/embolism, and cardiac left ventricular function.
The incidence of serious cardiac left ventricular function was higher in the AC—TH arm (2.2%),
compared to the other two arms (0.3% AC/T arm ; 0.1% TCH arm).

Adverse events leading to withdrawal

Common non-cardiac adverse events leading to withdrawal of study chemotherapy were higher in the
AC/T arm compared to AC/TH and TCH (4.3%; 2.15%; 1.42%)).

Cardiac adverse events leading to withdrawal of study chemotherapy were higher in the TCH arm
compared to the AC/T and the AC/TH arms (0.57% ; 0.38% ; 0.19%)

Regarding trastuzumab monotherapy, common non-cardiac adverse events leading to withdrawal were
higher in the THC arm compared to the AC/TH arm (1.14% ; 0.37%) ; the percentage of cardiac
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adverse events leading to withdrawal was the same between the AC/TH and the TCH arms (1.5% ;
1.23%).

Other significant adverse events

- Cardiac safety

- Symptomatic and Asymptomatic LVEF events

The most frequently occurring symptomatic cardiac event across all treatment arms was Grade 3/4
CLVF (Cardiac Left Ventricular Function), which corresponds to symptomatic CHF (Congestive
Heart Failure). The incidence was highest in the AC—TH arm (1.9%) compared to both the AC—T
(0.3%) and TCH arms (0.4%).

Table 69 — Symptomatic cardiac events per the ICRP occurring at any time
during the study: Safety population

AC T AC—TH TCH
Event Type (n=1050) (n=10G8) (n=1056)

n (%) n (%) n (%)
CHF (Grade 34 CLVF) 3 (0.3%) 20 (1.9%) 4 (0.4%)
Grade 34 cardiac ischemiafinfarction 0 (0.0%) 2 (0.2%) 2 (0.2%)
Grade 34 arthythmia 30.3%) 2 {0.2%) B (0.6%)
Cardiac dzath 0 (0.0%) 0 (009%) 0 {0.0%)
Any symptomatic cardiac event ® 6 (0.6%) 23 (2. 2%) 12(1.1%)

AC—T=doxorubicin plus cyclophosphamide, followsd by docetaxel, AC—TH=doxoruicin glus cyclophosphamids, followed by docetaxel plus
tragtuzumab; CHF = congestive heart failure; CLVF = cardiac lef ventricular funciion; TCH = docefaxsl, platinum zalf, and trastuzumak

=4 patient could be includzd in more than cne event fype category; thersfore, the “any symplomatic cardiac event row” is less the sum of number
of events in a given column

The incidence of symptomatic and asymptomatic LVEF (Left Ventricular Ejection Fraction) events
was similar in the AC—T and TCH arms and was higher by >5% in the AC—TH arm relative to both
the AC—T and TCH arms.

At 3 years, the rate of symptomatic cardiac events was 0.5%, 2.4%, and 1.16% in the AC—T,
AC—TH, and TCH arms, respectively. For symptomatic CHF (Grade 3/4 CLVF), the 3-year rate was
0.3%, 1.9%, and 0.4% in the AC—T, AC—TH, and TCH arms, respectively.

- Cardiac adverse events (Recorded on adverse events CRF)

The overall incidence of cardiac adverse events was higher by 10.6% in the AC—TH arm compared to
the AC—T arm. The overall incidence of cardiac adverse events was higher by 3.1% in the AC—TH
arm compared to the TCH arm; however, the incidence of Grade 3/4 cardiac adverse events was the
highest in the TCH arm (7.2%), and the AC—TH arm (6.6%), compared to the AC—T arm (3.9%).
No fatal outcomes were reported as a consequence of these cardiac AEs.

Table 75 — Cardiac adverse events occurring at any time during the study: Safety population

ACT AC—=TH TCH
Type of Cardiac Adverse Event (n=1050) (n=1068) (n=1058)
n (%) n (%) n (%)
Ay cardize adverse event 366 (34.9%) L8 (45 .5%) 445 (42 Loy
Grads 34 41 (3.9%) 70 (6.6%) T6 (7.2%)
Characterzed as serious 17 (1.6%) 46 (4.3%) 32 (3.0u)
Desmed possibly or probably related to study treatment
Related o chemotherapy 95 (9.0%) 132 (12 4%) 104 (9.8
Related fo frastuzumah 2(0.2%) 98 (9.2%) 94 (8 .9u)
Fesulting in study treatment dizcontmuation
Dizcontinuation of chematherapy 4 (0.4%) 21(0.2%) Ti0.7%)
Discontnuation of frastuzumab (0.0%%) 16(1.5%) 16 (1.5%)
With hospralization az & significant consequence 15(1.4%) 36 (34%) 32w

AC—T=doxoruicin phes cyclophosphamids, followed by docetamel; AC—TH=doxorubicin plus cyclophoephamide, followed by docetaxnel phes
trasiuzumab; TCH =docetaxs!, platinum zalt, and trastuzumak
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The most frequently reported (in >4% of all patients in all treatment arms) cardiac adverse events
included hypertension (18.6%), palpitations (8.3%), sinus tachycardia (4.7%), and CLVF (4.0%).

The overall incidence of CLVF adverse events was increased in the AC—TH arm (7.6%) compared to
both the AC—T and TCH arms (2.2% each). In the same way, Grade ¥ CLVF was increased in the
AC/TH arm (2%) compared to AC/T and TCH arm (0.3% and 0.1%).

All patients were required to undergo LVEF measurements at baseline, and at 3, 4'%, 6, 9, and

18 months following randomization: The mean decline in LVEF from baseline to Month 3 was similar
in all the treatment arms (AC—T: -1.3%; AC—TH: -1.8%; and TCH: -1.5%). Subsequently, and until
Month 42, the 221 patients in the TCH arm are showing the closest recovery to their mean baseline
LVEF value (respectively, 65.7% LVEF at Month 42, compared to 65.5% LVEEF at baseline).

The degree of decline in LVEF was greater, beginning at Month 6 and continuing during the
subsequent time points, in the AC—TH arm, compared to both the AC—T and TCH arms. The mean
absolute decline in LVEF from baseline until the end of chemotherapy was -1.8%, -4.1%, and -1.7%
in the AC—T, AC—TH, and TCH arms, respectively.

Patients in the AC—TH arm had an estimated 3.75-fold higher risk (p=0.0039; 95% CI: 1.5, 9.2) of a
cardiac event compared with those in the AC—T arm.

Patients >50 years old had a 2.44-fold increase in the risk (p=0.0222; 95% CI: 1.1, 5.3) of developing
a cardiac event compared with those <50 years old.

The incidence of cardiac events was increased in patients >50 years old in both the AC—T and
AC—TH arms. Overall, cardiac events seemed to be more frequent in the AC—TH compared to the
AC—T treatment arm, independent of prior or current use of cardiovascular medications at baseline.
Further, the risk of a cardiac event in patients treated with AC—TH was increased (>2%) relative to
patients treated with AC—T in the presence of ongoing hypertension at baseline.

- Neutropenic complications and infection

Grade 4 neutropenia occurred in 505 (48.1%) of patients in the AC—T arm, 566 (53.0%) of patients in
the AC—TH arm, and 522 (49.4%) of patients in the TCH arm.

Similar rates of neutropenic infection and febrile neutropenia were observed in the three treatment
arms.

Table 83 — Number of patients with neutropenic infection and febrile neutropenia

MNo. of Patients

AC =T AC-TH TCH
(n=1050) (n=1068) (n="105G)
n (%) n (%) n (%)
Meutropenic infection (any relationship) 128 (12.2%) 139 (13.0%) 123(11.6%)
Meutropenic infection (related to treatment) 93 (8.9%) 107 (10.0%) A9 (8 4%)
Febrile neutropenia (any relationship) 99 (9.4%) 120 (11.2%) 106 (10.0%,)
Febrile neutropenia {related to treatment) 28 (9.3%) T (11.0%) 105 (9.9%)

AC—T=doxorubicin phus cyclophosphamids, followed by docetaxel; AC—TH=doxorukicin plus cyclophosphamids, followed by docetaxel
plus trastuzumab; TCH=docztaxel, platinum zalt, and trastuzumak.

In the AC—T and AC—TH, the incidence of febrile neutropenia was greatest during Cycles 5 and 6,

following initiation of T or TH. In the TCH arm, the incidence was greatest during Cycle 1, when
more than half of the patients (57.5%) experienced febrile neutropenia.

Clinical laboratory evaluations

Anaemia

The overall incidence of anaemia was higher by >5% in each of the trastuzumab-containing arms,
compared with the AC—T arm. Grade 3/4 anaemia was highest in the TCH arm (>2.5% higher,
compared with the incidence of Grade 3/4 anaemia in both the AC—T and AC—TH arms).
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Neutropenia / leucopenia

The overall incidence of neutropenia and leucopenia were higher in the AC—TH arm, compared to
the incidence in both the AC—T and TCH arms. Similarly, the incidence of Grade 3/4 neutropenia
and leucopenia were highest in the AC—TH arm compared to the incidence of Grade ¥ neutropenia
and leucopenia in both the AC—T and TCH arms.

Tahle 89 — Hematologic laboratory abnormalities: Safety population

AC T AC—TH TCH
(n=1050) (n=1068) (n=105G)
Anzmia® 937 (91.1%) 1036 (97 0%) 1017 (96.3%)
Grade 314 2502 4%) 34 3.2%) B1 (5.8
Neutropenia® 659 (61.8%) 822 (86.3%) 855 (81.3%)
Grade 314 664 (63.2%) 781 (71.3%) F96 (65.9%)
Thrombocytopenia 256 (28.2%) 350 (32 8% B6T (63.2%)
Grade 314 10(1.0%) 13 (1.2%) A7 (540
Leukopenia 878 (83.6%) G29 (87 0%) 87T (83.0%)
Grade 314 540 (51 .4%) 643 (60.1%) 507 (4B.0%)

AC —T =doxorubicn plus cyclophosshamide, followsd by docstaxel AC—TH= doxorubicin plus
cyclophosphamide, followed by docetaxel plus frastuzumab; TCH =docetaxel, platnum salt, and
trastuzumak

*Anemia is defmed as hemoglokin level <12 gidL.

tHeufropenia iz defined 25 absolute nevtrophil count <1 0= 1091

Thrombocytopenia

The overall incidence of thrombocytopenia was higher by >30% in the TCH arm, compared to the
incidence in both the AC—T and AC—TH arms. Similarly, the incidence of Grade 3%
thrombocytopenia was highest in the TCH arm (by >4% in the TCH arm compared to the incidence of
Grade 3/4 thrombocytopenia in both the AC—T or AC—TH arms.

Discussion on Clinical Safety

From the point of view of clinical safety, the reported adverse events are in accordance with the safety
profile of the single substances.

The most common related adverse events showed similar frequencies across all treatment arms.

The overall frequency of serious adverse events in > 1% of patients is higher in the AC/TH arm (22%)
compared to the AC/T arm (17%) and the TCH arm (18.5%).

Regarding Grade % related adverse events, neutropenia and leucopenia were more frequent (by > 5%)
in the AC/TH arm compared to both other arms. Febrile neutropenia and infection with neutropenia
were also slightly higher in the AC/TH arm. However, the three toxic deaths due to sepsis were
reported in both the AC/T and TCH arms.

The AC/TH regimen presented a higher cardiac toxicity including the long term cardiac toxicity (3-
year cumulative incidence of congestive heart failure (CHF) compared to the two other regimens.

The overall frequency of serious cardiac adverse events was higher in the AC/TH arm (4.2%)
compared to AC/T arm (1.42%) and TCH arm (2.5%). Among the 4.2% of cardiac adverse events
reported in the AC/TH arm, 2.2% concerned cardiac left ventricular function.

No fatal outcome was reported as a consequence of cardiac adverse events, although one case in the
AC/TH arm reported as death of unknown cause concerned a patient with decreased LEFV of 50%
three weeks after the last dose of trastuzumab.

At 3 years, the rate of symptomatic cardiac events was higher in the AC/TH arm (2.4%) compared to
the other arms (0.5%, 1.16%). For symptomatic CHF (Grade 3/4 CLVF), the 3-year rate was 0.3%,
1.9%, and 0.4% in the AC—T, AC—TH, and TCH arms, respectively.

Age over 50 years old is a risk factor for cardiac events in both AC/T and AC/TH arms. The risk of a
cardiac event in patients treated with AC—TH was increased (>2%) relative to patients treated with
AC—T in the presence of ongoing hypertension at baseline.
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Three cases of secondary leukaemia leading to death were reported in the AC/T arm and one case of
leukaemia (outcome unknown) was also reported in the AC/TH arm. No case was reported in the TCH
arm.

Benefit/Risk assessment

This variation concerns an extension of indication for Docetaxel Winthrop (docetaxel) in adjuvant
treatment of early stage breast cancer. On the basis of the results of the 2™ interim analysis of the
phase III trial, BCIRG006/TAXGMA302, conducted after 474 disease free survival (DFS) events had
been recorded at a median follow up of 36 months (for the final analysis 900 DFS events are required),
the MAH has proposed the following new indications for Docetaxel Winthrop (docetaxel):

- Doxorubicin and cyclophosphamide followed by DOCETAXEL WINTHROP (docetaxel) in
combination with trastuzumab (AC—TH) is indicated for the adjuvant treatment of patients with
operable breast cancer whose tumours over express HER?.

- DOCETAXEL WINTHROP (docetaxel) in combination with trastuzumab and carboplatin (TCH) is
indicated for the adjuvant treatment of patients with operable breast cancer whose tumours over
express HER?2.

BCIRG006/TAXGMA302 is a multicentre, non-blinded, randomized, stratified, phase III study
comparing 3 therapy regimens as adjuvant therapy in women with HER2-positive, early-stage, node-
positive and high-risk (at least one of the following: tumour size >2 cm, estrogen receptor or
progesterone receptor [ER/PR]-negative, age <35 years, histologic and/or nuclear Grade 2 or 3) node-
negative operable breast cancer.

The study treatments are:

-AC—T (= Doxorubicin 60 mg/m? with cyclophosphamide 600 mg/m? on an every 3 weeks basis for
4 cycles followed by docetaxel 100 mg/m? on an every 3 weeks basis for 4 cycles). Control arm.
-AC—TH (= same as AC—T plus trastuzumab starting at the same time as docetaxel at the dose of 4
mg/kg for the first administration, then at 2 mg/kg weekly during chemotherapy; starting 3 weeks after
the last cycle of chemotherapy, trastuzumab 6 mg/kg every 3 weeks for a total duration of 1 year from
first administration). Tested arm.

-TCH (= 6 cycles of docetaxel 75 mg/m2 with carboplatin AUC = 6 mg/mL/min, with trastuzumab
starting at the same time as docetaxel and carboplatin at the dose of 4 mg/kg for the first
administration, then at 2 mg/kg weekly during chemotherapy; starting 3 weeks after the last cycle of
chemotherapy, trastuzumab 6 mg/kg every 3 weeks for a total duration of 1 year from first
administration). Tested arm.

The randomization is stratified for the participating centre, number of axillary lymph nodes involved,
and hormonal receptor status.

The two major efficacy objections of the CHMP concern:

- The control arm, AC—T, does not answer the question of possible added benefit of Docetaxel
Winthrop (docetaxel). It may have been acceptable at study initiation and would have been a logical
one for answering the question of whether Herceptin (trastuzumab) could add a benefit to a sequential
combination without Herceptin. However, in the context of the current application, the question of
interest is “does docetaxel add any benefit when used in a modified sequential combination with
Herceptin (i.e., AC followed by TH) as compared to currently approved regimens (e.g., AC followed
by T followed by H)?”

Study BCIRG006 was not designed to isolate the effect of docetaxel but to define the effect of the
combination of Docetaxel Winthrop (docetaxel) and Herceptin (trastuzumab). Thus, based on the
submitted data, it is not possible to establish from direct comparison that the effect of AC—TH is at
least comparable to any approved and currently used optimal adjuvant regimen (i.e., including
Herceptin, specifically TAC followed by Herceptin). This constitutes a major concern.

- Another major concern comes from the fact that a strong rationale for the addition of
carboplatin to Docetaxel Winthrop (docetaxel) and Herceptin (TCH arm) is missing. Although the

EMEA/633183/2008 0.1, CURRENT
Page 29/32



early introduction of trastuzumab without doxorubicin and cyclophosphamide in the treatment strategy
for adjuvant breast cancer could be of interest mainly from the viewpoint of achieving lower
cardiotoxicity, the MAH has provided only pre-clinical justifications to support the use of the TCH
arm. In this regard, a trial comparing TC vs T would have helped to assess the added value of
carboplatin.

This concern is strengthened by the fact that study BCIRGOO7 (TCH vs TH ) remains negative.

Clinical efficacy results of study BCIRG006/TAXGMA302 would only be convincing if Herceptin
(trastuzumab) were the main investigated medicinal product (added to docetaxel +/- carboplatin) in
terms of demonstrating a significant decrease in the risk of disease relapse (disease free survival
(DFS), primary endpoint) and a benefit in Overall Survival (OS) (secondary endpoint). The primary
efficacy analysis reached statistical significance in favour of both experimental arms AC—TH and
TCH, compared to AC—T (HR: 0.61; 95% CI: 0.49-0.77, p value < 0.0001 and HR: 0.67; 95% CI:
0.54-0.8, p value 0.0003, respectively).

The 3-year survival rate was 80.9% in the AC—T arm, 86.7% in the AC—TH arm, and 85.5% in the
TCH arm.

Secondary analyses of OS supported the conclusion of the primary ones.

The difference between the AC—T and AC—TH treatment groups was statistically significant (HR
0.58, 95% CI: 0.40-0.83 p value 0.0024).

The difference between the AC—T and TCH treatment groups was statistically significant (HR 0.66,
95% CI: 0.47-0.93, p value 0.0182). The 3-year survival rate was 93% in the AC—T arm, 95.5% in
the AC—TH arm, and 95.2% in the TCH arm.

No statistically significant difference between the AC—TH and TCH arms was observed with
reference to DFS and OS.

Several secondary endpoints of interest related to quality of life (QoL) and molecular markers were
planned for analysis. The results of the QoL analyses showed:

- comparable scores at baseline across the 3 arms;

- a transient deterioration for all 3 arms during treatment period;

- and a return to baseline values or better during the follow up period for all 3 arms.

These analyses also show that the fact that the TCH arm showed a better score at the end of the
treatment in comparison with the AC-T and AC-TH arms is not a demonstration of a better safety
profile during treatment but suggest that patients treated with TCH recovered more rapidly from
toxicities.

Regarding analyses of molecular markers, the MAH provided information on one aspect only
(TOPOlIla amplification). Several other markers (as p53, members of the bcl family, and MUC1) were
planned but were not discussed by the Applicant in the documentation provided.

Furthermore, the benefit of adjuvant Docetaxel Winthrop (docetaxel) treatment has been demonstrated
only in node positive patients. BCIRG006/TAXGMA302 does not provide proof of efficacy of
chemotherapy in general, and of docetaxel in particular, in node negative patients. Rather, the result
implies that Herceptin alone may be efficacious in the treatment of node negative patients, although a
definitive conclusion cannot be made. Thus, evidence of efficacy of Docetaxel Winthrop containing
adjuvant chemotherapy in node-negative patients has not been provided by the Applicant due to the
design of the single pivotal trial submitted.

Despite the fact that study BCIRG006 is a positive trial demonstrating that both experimental arms
AC—TH and TCH significantly decrease the risk of disease relapse compared to the control arm
AC—T, the benefit of the proposed regimens (AC-TH and TCH) must be compared to what is
currently known about the value of adding Herceptin (trastuzumab) only to any regimen. Considering
this, and keeping the limitations of inter-study comparisons in mind, a demonstration of the advantage
is missing for both tested arms (the HR for the AC-TH and TCH arms are 0.61 and 0.67, respectively,
and the HR was 0.54 when Herceptin was added to any regimen in the HERA study). In this context, it
should be noted that the HERA trial (being the basis of the adjuvant indication for Herceptin)
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investigated Herceptin vs. observation after chemotherapy, which means that potential benefits of
concomitant use of Herceptin and chemotherapy are still open to discussion.

Thus, the well conducted and analysed trial BCIRG006/TAXGMA302 can only allow the conclusion
that Herceptin (trastuzumab) has adjuvant efficacy in HER2+ positive, node negative and positive,
patients after surgery in early breast cancer. However, the contribution of Docetaxel Winthrop
(docetaxel) to the overall outcome can not be established due to the study design of the single pivotal
study submitted.

From the point of view of clinical safety, the reported adverse events are in accordance with the safety
profile of the single substances. The most common related adverse events showed similar frequencies
across all treatment arms.

The overall frequency of serious adverse events in > 1% of patients is higher in the AC/TH arm (22%)
compared to the AC/T arm (17%) and the TCH arm (18.5%).

Regarding Grade 3/4 related adverse events, neutropenia and leucopenia were more frequent (by >
5%) in the AC/TH arm compared to both other arms. Febrile neutropenia and infection with
neutropenia were also slightly higher in the AC/TH arm. However, the three toxic deaths due to sepsis
were reported in both AC/T and TCH arms.

The AC/TH regimen presented a higher cardiac toxicity including the long term cardiac toxicity (3-
year cumulative incidence of congestive heart failure (CHF) compared to the two other regimens.

The overall frequency of serious cardiac adverse events was higher in the AC/TH arm (4.2%)
compared to the AC/T arm (1.42%) and the TCH arm (2.5%). Among the 4.2% of cardiac adverse
events reported in the AC/TH arm, 2.2% concerned cardiac left ventricular function.

No fatal outcome was reported as a consequence of cardiac adverse events, although one case in the
AC/TH arm reported as death of unknown cause concerned a patient with decreased LEFV of 50%
three weeks after the last dose of trastuzumab.

At 3 years, the rate of symptomatic cardiac events was higher in the AC/TH arm (2.4%) compared to
the other arms (0.5%, 1.16%). For symptomatic CHF (Grade 3/4 CLVF), the 3-year rate was 0.3%,
1.9%, and 0.4% in the AC—T, AC—TH, and TCH arms, respectively.

Age over 50 years old is a risk factor for cardiac events in both the AC/T and the AC/TH arms. The
risk of a cardiac event in patients treated with AC—TH was increased (>2%) relative to patients
treated with AC—T in the presence of ongoing hypertension at baseline.

Regarding long term cardiac toxicity, only one patient presented Grade 4 CHF (all the other cases
were Grade 3 CHF). Moreover, most of the cases presented a favourable outcome.

Cardiac toxicity is mentioned in the SPC of Docetaxel Winthrop (docetaxel) in section 4.4 with a
statement regarding cardiac monitoring during treatment. A cross reference to trastuzumab appears
sufficient in this regard.

Three cases of secondary leukaemia leading to death were reported in the AC/T arm and one case of
leukaemia (outcome unknown) was also reported in the AC/TH arm. No case was reported in the TCH

arm.

Conclusion of the Benefit/Risk assessment

The CHMP considered that the Benefit/Risk ratio for the addition of Docetaxel Winthrop (docetaxel)
in both combinations AC—TH (doxorubicin and cyclophosphamide followed by docetaxel and
trastuzumab) and TCH (docetaxel, carboplatin and trastuzumab) is negative since no benefit has been
clearly established.

In addition, the TCH regimen is currently not approvable due to the lack of a clear clinical rationale
for its use.
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CONCLUSION

On 24 July 2008 the CHMP considered this Type II variation and agreed that the changes to the terms
of the Marketing Authorisation should be refused on the following grounds:

- It is not possible to establish, based on the design of the single pivotal study submitted, the
Benefit/Risk of including Docetaxel Winthrop (docetaxel) in the proposed adjuvant regimens.

- No sufficient clinical evidence has been provided to justify the use of the combination of
Docetaxel Winthrop (docetaxel), carboplatin and trastuzumab.
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