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Although numerous molecular mechanisms associated with heart failure (HF) have been reported in recent years, our current understanding of genome-wide changes in gene expression associated with both the development and rescue of HF remains relatively limited.  Thus, we have investigated both the development and rescue of HF in both humans and mouse models.  We first determined differential gene expression in paired myocardial tissue from six male patients at the time of left ventricular assist device (LVAD) placement and subsequently at the time of explantation, a process which is associated with salutary reverse remodeling of myocardial structure and function.  Multiple statistical methods revealed a significantly distinct pattern of gene expression according to pre- or post-LVAD status, and were also capable of blindly distinguishing patients according to HF etiology.  To further uncover genomic changes associated with the development, progression and rescue of cardiomyopathy, we analyzed LV gene expression in a total of 53 samples from mouse models with Normal, HF, or Rescued phenotype.  Using robust statistical methods, we were able to blindly predict the HF phenotype, and also demonstrate a return toward Normal gene expression in the Rescue phenotype.  Finally, early- and advanced-stage HF mice showed little difference in gene expression and were both predicted as end-stage HF phenotype, suggesting that the HF gene expression profile appears to already be set in the early stages of the disease.  Thus, we have identified methodologies that have the potential to be used for predictive genomic profiling of cardiac phenotype, including cardiovascular disease.

