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Despite major technological advances, breast cancer remains a big public health problem. It is essential 
to improve therapeutic individualization, either through better knowledge of action mechanism or the 
potential synergism between drugs already known that may have an impact on survival, with lower 
toxicity and lower cost. So, that's why we developed this translational project with the objective of 
evaluating the efficacy of neoadjuvant treatment of HER2 positive breast cancer patients stage IIA to IIIB, 
adding zoledronic acid to standard anthracycline treatment followed by taxane with trastuzumab.

Evaluate the efficacy of neoadjuvant treatment of HER2 positive breast cancer patients stage IIA to IIIB, 
adding zoledronic acid to standard anthracycline treatment followed by taxane with trastuzumab, 
through the rate of pathological response and correlating it with the molecular profile by 
immunohistochemistry, with differential gene expression of tumors, inhibition of angiogenesis and with 
alteration of adhesiveness. 

1) Baseline demographic and clinical characteristics of all systemically treated patients

3) Pathological response

4)Biological and molecular markers of prognosis on breast biopsy
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 Evaluation of angiogenesis inhibition by quantifying serum VEGF levels in patients' plasma before start 
treatment and before each cycle of chemotherapy;

 Finalization of molecular data analysis;

 Validation of the results obtained in the microarray assay using real-time polymerase chain reaction 
(PCR) assays (RT-qPCR) in the all patients samples

 Evaluation of the clinical and pathological variables impact on pathological response rates;

 Verify the effect of experimental treatment on cell adhesiveness.

5) Differential gene expression of patients who had pRC to treatment versus those with residual disease

2) Molecular markers of prognosis in breast biopsy: Histological sections of the study patients

(aperio scan scope microscope slide scanner: used to scan the sheets - x20 + photo with objective x10).

* Included patients who underwent systemic neoadjuvant treatment. CDI -
Ductal Infiltrating Carcinoma, CLI - Lobular Infiltrating Carcinoma; RE - Estrogen
Receptor, P - progesterone, HER2 - Human Epidermal growth factor Receptor -
type 2, IHC - Immunohistochemistry, FISH - Fluorescence in situ hybridization.* Included patients who underwent systemic treatment and N is the number of 

axillary lymph nodes compromised according to the TNM classification.
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Histological Type

* Included patients who 
underwent  neoadjuvant  
systemic treatment


