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Dual HER2 Blockade Significantly Extends Progression-Free Survival

e Two agents blocking HER2 led to an additional six months of progression-
free survival.

e Side effects were minimal with the addition of pertuzumab.

e Results published in the New England Journal of Medicine.

SAN ANTONIO — Adding pertuzumab to a combination of trastuzumab and docetaxel
chemotherapy extended progression-free survival by a median of 6.1 months in patients
with metastatic HER2-positive breast cancer compared with patients who received the
combination therapy with placebo.

Researchers conducted an international phase 3, double-blind, randomized trial, known as
CLEOPATRA (CLinical Evaluation Of Pertuzumab And TRAstuzumab), in which they
randomly assigned 808 patients to receive trastuzumab and docetaxel chemotherapy with
pertuzumab or placebo. Progression-free survival (PFS) was 18.5 months for patients
who received pertuzumab compared with 12.4 months for patients who received placebo
— a 38 percent reduction in risk for progression.

The findings, reported at the 2011 CTRC-AACR San Antonio Breast Cancer
Symposium, held Dec. 6-10, 2011, represent a significant advance in the treatment of this
advanced breast cancer, said senior researcher José Baselga, M.D., Ph.D., professor in the
department of medicine at Harvard Medical School, associate director of the
Massachusetts General Hospital Cancer Center and chief of hematology/oncology at
Massachusetts General Hospital.

“This is huge. It is very uncommon to have a clinical trial show this level of improvement
in PFS,” said Baselga. “Most metastatic patients with HER2-positive breast cancer
eventually stop responding to trastuzumab, so the fact that we now have an agent that can
be added to current treatment to delay progression is very exciting. With the advent of
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trastuzumab and now pertuzumab, we have come a very long way in treating a type of
breast cancer that once had a very poor prognosis.”

The results were published in the New England Journal of Medicine.

Pertuzumab is designed to work in combination with trastuzumab as a dual blockade of
the HER2 growth factor, which fuels about one third of all breast tumors. Both drugs are
monoclonal antibodies that bind to the HER2 receptor protein in different locations.
Pertuzumab’s role is to prevent the receptor from linking to HER3 and therefore forming
a “dimer” that further signals tumor growth — making pertuzumab the first in a new
class of drugs called “dimerization inhibitors,” Baselga said. “These two agents offer a
dual HER2 blockade, shutting down different mechanisms responsible for HER2
signaling.”

Adding pertuzumab to the combination therapy resulted in an objective response rate
(tumor shrinkage of at least 30 percent) of 80.2 percent compared with 69.3 percent for
the combination therapy alone.

Although survival outcomes are not mature, meaning not enough time has passed for a
valid statistical analysis, Baselga reported 69 deaths among the 402 patients treated with
the three-drug combination and 96 deaths among the 406 patients who received two
drugs.

He added that the three-drug combination is “remarkably safe and well tolerated. Only
minimal side effects were seen with the addition of pertuzumab.” Some of those effects
were grades 1 and 2 diarrhea and neutropenia, but no additional cardiac toxicity was seen,
he said.

Enrollment is already underway in a new double-blind, randomized clinical trial,
APHINITY, to test the use of pertuzumab as adjuvant treatment for early-stage HER2-
positive breast cancer. “It is in that setting that you can really cure patients,” Baselga
said.
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The mission of the CTRC-AACR San Antonio Breast Cancer Symposium is to produce a unigue
and comprehensive scientific meeting that encompasses the full spectrum of breast cancer
research, facilitating the rapid translation of new knowledge into better care for patients with
breast cancer. The Cancer Therapy & Research Center (CTRC) at The University of Texas Health
Science Center at San Antonio, the American Association for Cancer Research (AACR) and
Baylor College of Medicine are joint sponsors of the San Antonio Breast Cancer Symposium.
This collaboration utilizes the clinical strengths of the CTRC and Baylor and the AACR’s
scientific prestige in basic, translational and clinical cancer research to expedite the delivery of
the latest scientific advances to the clinic. The 34th annual symposium is expected to draw nearly
8,000 participants from more than 90 countries.
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Background: Pertuzumab (P) is afully humanized investigational monoclonal antibody that
binds to human epidermal growth factor receptor 2 (HER2), preventing dimerization of HER2
with other HER family members and inducing antibody-dependent cell-mediated cytotoxicity. Its
mechanisms of action are complementary to those of the anti-HER2 antibody trastuzumab (H)
and the two antibodies combined have superior activity compared with either antibody alonein
preclinical and clinical studies. In patients with advanced disease, P in combination with H has
been shown to be active in patients whose disease has progressed while on H therapy (Baselga et
al. J Clin Oncol 2010). Furthermore, P has been shown to improve the activity of H and
docetaxel (T) in arandomized neoadjuvant study (Gianni et al. SABCS 2010, S3-2). No increase
in overall toxicity and, in particular, no increase in cardiac events was observed with the addition
of Pto H and HT regimens.

Methods: In this double-blind Phase I11 study patients with centrally confirmed HER2-positive
metastatic or locally recurrent, unresectabl e breast cancer were randomized to receive either
placebo+H+T or P+H+T. Patients could have received one prior hormonal treatment for
metastatic breast cancer and/or prior systemic neoadjuvant or adjuvant therapy including prior H
and T. Patients had to have a baseline | eft ventricular gjection fraction >50% and no history of
declines to <50% during or after prior H therapy.

Study medication was as follows: P 840 mg loading dose followed by 420 mg g3w; H 8 mg/kg
loading dose followed by 6 mg/kg g3w; T 75 mg/m2 g3w (with subsequent dose escalation to
100 mg/m2 if 75 mg/m2 was well tolerated). Patients were recommended to receive at least 6
cyclesof T. In the case of chemotherapy discontinuation due to cumulative toxicity, antibody
therapy was continued until disease progression, unacceptabl e toxicity, or withdrawal of consent.
Patients were stratified according to region and prior treatment status (adjuvant therapy or de
novo metastatic breast cancer). The primary endpoint for the study was progression-free survival



(PFS) as determined by independent review. The primary analysis was planned to take place
when approximately 381 independently confirmed PFS events had occurred. Thiswould provide
80% power to detect a 33% improvement in PFS (HR=0.75) at the two-sided significance level
of 5%. Secondary endpoints included overall survival, investigator-determined PFS, overall
response rate, duration of response, safety, and quality of life.

Patient safety was monitored throughout the study by an independent data monitoring committee
and a cardiac review committee.

This study isregistered at Clinical Trials.gov: NCT00567190.

Results: 808 patients were recruited between February 2008 and July 2010. The required
number of PFS events for analysis of the primary endpoint has been reached and independent
assessment PFS is currently being performed. Results of the primary analysis of efficacy and
safety will be presented.
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