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The remarkable results obtained by adding alpelisib to ful-
vestrant in patients with hormone receptor-positive, HER2-
negative, PIK3CA-mutant advanced breast cancer represent 
an important step forward in precision cancer medicine [1]. 
Nonetheless, they raise further issues on what is the appro-
priate tumor molecular characterization to improve drug 
response prediction.

Not all patients with PIK3CA-mutant breast cancer ben-
efit from alpelisib, and perhaps some patients with PIK3CA 
wild-type cancer might benefit, although results in the 
cohort without PIK3CA mutation are far from being statisti-
cally significant. Different PIK3CA mutations have different 
biological impacts, but other molecular alterations are also 
likely responsible for these facts. As the authors point out, 
loss of PTEN is a known mechanism behind resistance to 
PI3Kα inhibitors [2], mediated by PI3Kβ activation. PTEN 
loss can coexist with PIK3CA mutations in treatment-naïve 
patients [3], potentially affecting their responsiveness to 
PI3K inhibitors. Coexisting alterations in other nodes of 
PI3K-AKT-mTOR pathway, and in other pathways like the 
Cyclin D-CDK4/6-Rb pathway, are also involved. Furthering 
precision medicine will likely require dealing more deeply 
with the molecular complexity of each single cancer.
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