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Abstract:
Targeted therapy for breast cancer is a reality at this time, and several new

agents hold promise for expanding and refining the pool of patients likely to further
benefit from this approach in the near future.

The ongoing significant improvements in understanding of the altered molecular
events in cancer cells in general and breast cancer cells specifically, have led to an

explosion of new targets and agents for clinical testing.
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Introduction and aim of work

Breast cancer is the most common female cancer in the world
accounting for 32% of all female cancer. It is estimated that 180,000
American women will be diagnosed with breast cancer (BC) in the year 2007,
with approximately 40,910 women expected to die from the disease (Jemal et
al, 2007). Among Egyptian females BC is also the most common cancer,

accounting for 35.7% of all female cancers, (Garbia 2007).

Early diagnosis and advances in systemic therapy have reduced BC
mortality by 30% (Baunm, 2005). However, about 10% of newly diagnosed
BC patients have locally advanced and/or metastatic disease (Greenberg et al,
2005).

Treatment of BC includes surgical resection of the primary tumor,
which remains the basis for cure of early BC. Adjuvant radiotherapy is given

according to the tumor risk to help prevent local recurrence.

Systemic therapy, including chemotherapy and/or hormonal therapy, is an
important part of successful treatment for patients in all stages of the disease,
either in the neoadjuvant, adjuvant or metastatic setting. Without adjuvant
therapy, up to 50% of patients with early BC and 80% of patients with

advanced BC will develop metastasis and die (Baunm, 2005).

Hormonal therapy has been the most specific targeted therapy for BC for
decades. In the adjuvant setting 5 years of tamoxifen reduces the risk of
recurrent BC and improve survival for both premenopausal and
potmenopausal patients with estrogen receptor (ER) positive BC. In the
metastatic setting, objective responses range from 25% to 50%, and additional
patients benefit with prolonged stability of disease (Nabholtz et al, 2001).
Aromatase inhibitors have expanded the adjuvant endocrine treatment options

for postmenopausal women with hormone-receptor positive BC and were



shown to be superior to tamoxifen in improving the disease-free survival

(DFS) in several large, randomised controlled clinical trials (Dixon, 2008).

Combination chemotherapy remains an important part in optimal
therapy, anthracycline containing regimen has replaced cyclophosphamide,
methotrexate, and 5-florouracil (CMF) as standard adjuvant therapy. From the
Early Breast Cancer Trialists Collaborative Group (EBCTCG) meta-
analysis, it was shown that, anthracyclines provided an extra advantage in
survival than CMF, especially in women younger than 50 years (Bonneterr et
al, 2005).

Taxanes have emerged as powerful compounds in BC in several adjuvant
clinical trials. The addition of taxanes was shown to improve the DFS and
overall survival (OS) of patients with node positive breast cancer. (Henderson
et al, 2003), however therapy of metastatic disease is still palliative with a
very low probability to induce complete remission and definitive cure of

disease.

Despite the important role of chemotheray, it is limited by toxicity,
nonspecificity, and inevitable development of resistance. Cytotoxic therapy
has not been considered a "targeted" therapy since many of its specific targets
have not been identified, it is evident that to be effective against cancer, it has

to target cellular pathways involved in growth regulation.

The relevant efforts of basic research to identify the key and selective
molecular alterations, which sustain BC growth and progression allowed the
possibility to develop specific molecular target treatments. The outcome of BC
have improved dramatically in recent years with the advent of targeted therapy

alone or combined with chemotherapy.



Trastuzumab has revolutionized BC treatment outcome, reducing the risk of
recurrence and significantly increasing survival, at least for a subgroup of

patients (Hortobagyi, 2005).

Other targeted therapies have been approved for BC treatment, and other have

been developed in phase 11 and III clinical trials showing promising activity.



Aim of work

This work aims to focus on the role of molecular targeted therapy in the
treatment of breast cancer, provide overview of the molecular pathways
involved in BC development, and the selected targeted agents for each
pathway, in addition to identification of several new agents that hold promise

in the near future.



