PI3K Inhibitor Synergistically Boosts HER2-Targeted Antibody/ADC Therapy in Brain Metastatic Breast Cancer
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Breast cancer brain metastases (BCBM) have limited therapeutic options, and PI3K
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with combination regimens. Inavolisib alone produced minimal Intracranial tumor
control, whereas combining Inavolisib with HP or T-DXd resulted in marked brain tumor
shrinkage and significantly prolonged survival across all models. The Inavoisib + high-
dose T-DXd group achieved the greatest benefit, with near-complete suppression of
brain tumor signal and the most pronounced improvement in neurological behavir.
Disease control was durable and exceeded that of current standard regimens
Combination treatment was well-tolerated, with no significant weight loss or overt
added toxicity. Overal, these data demonstrate robust, reproducible therapeutic
synergy between PI3Ka inhibition and HER2-targeted antibody/ADC therapy in multiple:
HER2+ BCBM models and support clinical exploration of PI3K_inhibitor-based
BM.
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This study demonstrates that PI3K pathway inhibition combined with HER2-
therapy can overc

HER2+ brain metastasis models (py8119-hHER?, BT474, and PDX), we provide the first
intracranial evidence that Inavolisib synergizes with both HER2 antibodies and a HER?-
targeted ADC, achieving deeper tumor shrinkage and longer survival than standard
regimens such as TTC. These findings extend prior observations that PI3K activation
drives BCBM progression and anti-HER? resistance(2][6][7], and are highy consistent
with
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We observed reduced proliferation, increased apoptosis, enhanced CDE+ T-cell and
myeloid cell infiltration, and a shift toward a less aggressive, luminalfie
transcriptional phenotype(6]. This dual impact—on tumorintrinsic survival signaling
and the immune a biological robust and
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Breast cancer brain metastases occur in ~15-30% of metastatic breast cancer patients

nd confer poor prognosis, with a median survival of only ~6 months despite current

treatments[1]. Novel systemic strategies are needed to improve intracranial disease
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therapy s a rational approach to overcome resistance, and  brain-penetrant PI3K
inhibitor (paxalisb) is already under clinical trial with trastuzumab in HER2
patients[3]. Inavolisib (GDC-0077) is a potent selective PI3K-alpha inhibitor recently
approved for PIKCA-mutant breast cancer, with unique capacity to degrade mutant
p110a and improved tolerabilty[d]. Trastuzumab deruxtecan (T-DX) is @ HER2-
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reproducible synergy seen across models. Importantly, Inavolisib-based
combinations were well tolerated, which s critical in light of historical toxicity
concerns with earlier PI3K inhibitors and the vuinerabilty of patients with BCBM.
From a translational standpoint, our results support cinical testing of PI3Ka inhibitor-
based combinations in HER2+ BCBM, particularly in patients with PI3K pathway
alterations or suboptimal responses to current HER?-targeted regimens. Ongoing trials
of PI3K inhibitors plus trastuzumab in HER2+ BCBM (.. NCTO3765983)[3] underscore.
the feasibility of this strategy. Future work should refine optimal partners (HP-

and dosing), identify predictive biomarkers of benefit, and explore whether early
introduction of PI3K inhisition can delay or prevent brain metastatic relapse. Overall,
integrating PI3K pathway inhibition with HER2-targeted treatment offers a rational
avenue to extend survival and preserve neurologic function in patients with HER2-
positive brain metastases.
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Conclusions

in multiple HER2-positive breast cancer brain metastasis models, PI3Ka inhibition with
Inavolisib combined with HER2-targeted antibody therapy (trastuzumab/pertuzumab)
o the ADC TDKI produced robust syvergite amitumor sy, Sgnfanty
proonging surival and reducing inracrnial tmorturden

monotherapy or standard TIC treatment. The efficacy of these combinations was
Conitonty vadoed seros mmunocompetent mune, 87474, and homan POX bran
metastasis models, with Inavolisib plus high-dose T-DXd achieving the deepest and
most durable brain tumor control. Mechanitic analyses showed that dual PI/HER2

cellprolierati but also

reshapes the brain metastatic microenvironment by increasing immune cell infltration
and shifting tumors toward a less aggressive, luminak-lke phenotype. Importantly,
these regimens were well tolerated, supporting the translational potential of PI3K
inhibitor-based combinations as a  rational strategy to overcome PI3K-mediated
resistance, improve intracranial disease control, and ultimately enhance survival and
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