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that members of the HER2 pathway can reduce estrogen 
receptor expression both at mRNA and protein level. Thus, 
targeting only one of the two pathways may lead to an up-
regulation of the other one. Conformingly, if we compare the 
NEOSPHERE and the TBCRC 006 neoadjuvant trials, a  
3.5-fold increase in the rate of pathological complete re-
sponses (pCR) was shown by adding endocrine therapy to 
HER2 blockade in patients with HR-positive/HER2-positive 
disease. 

Other interconnections between different pathways be-
come evident by investigating the mechanisms that drive en-
docrine resistance. As reported in the third review article of 
this journal’s edition by Hasson and colleagues [6], even if the 
mechanism of crosstalk between the mTOR and HR path-
ways are not well described, clinical data support the use of 
mTOR inhibitors in patients who developed resistance to en-
docrine treatment. In metastatic breast cancer, the addition of 
an mTOR inhibitor has shown a gain in survival when com-
bined either with an aromatase inhibitor or with tamoxifen. In 
the neoadjuvant setting, the mTOR inhibitor everolimus has 
failed to improve the pCR rate when added to paclitaxel in 
patients with HER2-negative breast cancer unresponsive to 
an anthracycline-based chemotherapy [7]. However, consist-
ent with the metastatic setting, everolimus significantly in-
creases the response rate when combined with an aromatase 
inhibitor. Taken together, the results of these trials strongly 
suggest that the benefit obtained with mTOR-inhibitors could 
be dependent on the chosen concomitant therapy, underlining 
an important crosstalk between the HR and mTOR pathways. 
However, no specific biomarkers for the use of everolimus 
have been reported yet. 

In conclusion, current treatment options for early breast 
cancer are moving toward potent targeted therapies that can 
be tailored to an individual patient’s tumor. The list of targets 
for drug treatment has dramatically increased with a deeper 
understanding of the molecular pathology of breast cancer. 
However, the rapidly growing body of new drugs will force us 

Endocrine therapy for breast cancer, the first targeted ther-
apy developed in any type of cancer, was used successfully 
without an established target for more than 50 years before 
Jensen and Jacobson in 1960 described the estrogen receptor 
[1]. However, modern targeted therapy first requires detailed 
molecular characterization and definition of targetable path-
ways. A clear example was the identification of the human 
epidermal growth factor receptor 2 (HER2). Historically, the 
overexpression of the HER2 proteins in breast cancer cells 
was related to an aggressive natural history, but the introduc-
tion of drugs that interrupted the HER2 pathway has com-
pletely modified the prognosis of patients with HER2-positive 
breast cancer and has changed clinical practice [2]. 

Given the impressive advances obtained by targeting 
HER2 with trastuzumab, a number of important questions are 
currently being addressed, including the optimal duration of 
trastuzumab treatment in the adjuvant setting and the identi-
fication of biomarkers for sensitivity or resistance to therapy. 
As underlined in the review article by Pinto and colleagues [3] 
in this edition of the journal, in 2012 the HERA trial results 
failed to demonstrate a survival benefit from 2 years of HER2 
receptor blockage compared with 1 year. Moreover, a pro-
longed exposure to trastuzumab increased the number of sec-
ondary cardiac events. Interestingly, the FinHER trial showed 
a benefit in terms of disease-free survival from 9 weeks of 
trastuzumab treatment compared with no trastuzumab, which 
was similar to the magnitude of benefit obtained with 1 year 
of trastuzumab. However, the PHARE trial so far failed to 
show non-inferiority of 6 months trastuzumab treatment com-
pared with 12 months, but inferiority was also not observed. 
The investigators conclude that a duration of 1 year of adju-
vant trastuzumab still has to be considered standard of care.

One of the most consistent biomarkers of response to the 
anti-HER2 treatment is the hormone receptor (HR) status 
[4]. The molecular mechanism of the HR/HER2 crosstalk is 
well described by Giuliano and colleagues in a second review 
article in this issue of Breast Care [5]. The authors underline 
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to select an adequate biomarker for every targeted therapy, in 
order to identify the population of patients who benefit most 
from the treatment and thus to increase the cost-effectiveness 
ratio.
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