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RANOLAZINE AFTER NOVEL TREATMENT FOR ERBB2 POSITIVE BREAST CANCER (TDM1) PREVENTS CARDIOTOXICITY IN VITRO AND IN VIVO 
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Background: Ado trastuzumab emtansine (TDM1) is a novel antibody–drug used in metastatic ErbB2 positive breast cancer patients. We aim to elucidate whether Ranolazine (R), administered after TDM1 treatment, blunts or not cardiotoxicity in vivo and in vitro. Methods: In vitro, human fetal cardiomyocytes (HFC) were treated with TDM1 for 3 days and then treated in the absence or presence of R for 3 days. Cell viability was assessed by cell counting and MTT assay. To evaluate cardiac function in vivo, C57/BL6 mice, 2-4 months old, were daily treated with TDM1 (44.4 mg/kg/day). At day 0 and after 7 days, fractional shortening (FS) and ejection fraction (EF) were measured, by M/B mode echocardiography, and radial and longitudinal strain (RS and LS) were evaluated using 2D speckle-stracking. These measurements were repeated after 5 days of R treatment (305 mg/Kg/day), started at the end of TDM1 treatment. 
Results: R reduces TDM1 toxicity in HFC, as evidenced by the higher percentage of viable cells treated with TDM1+ R with respect to the cells treated with TDM1 alone (p < 0.01). After 7 days with TDM1 administration, FS decreased to 53.6±0.9%, versus 61.0±0.8 % (sham), (p < 0.01), and EF decreased to 85.5±3.5 % versus 91.0±0.8% (sham), (p < 0.01). Moreover, RS decreased to 20.92±3.2 % versus 42.2±10.1% (sham) (p < 0.01), and LS decreased to -15.5±2.8 % versus -23.6±6.7% (sham), (p < 0.01).In mice treated with TDM1+R, the indices of cardiac function partially recovered: FS 58±2.4 % (p < 0.05), EF 88.8±1.7 %, (p < 0.05), RS (35.7±8.2 %, p > 0.05), whereas the alteration of LS persists even after treatment with R (-17.3±3.7 %, p > 0.05) 
Conclusions: We show that in vivo R post-treatment reduces cardiotoxic effects due to TDM1, as demonstrated by the recovery of FS, EF and RS values.

