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BLOOD GENE EXPRESSION SIGNATURE DIFFERENTIATES HEART FAILURE SEVERITY
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Objectives: This study assesses the utility of blood gene expression profiling to determine heart failure (HF) severity and to monitor HF progress.
Background: Gene expression patterns identified in blood have been correlated with specific pathologic conditions. Such blood expression signatures have the potential to be valuable diagnostic and prognostic tools in HF management.
Methods: Overnight fasting blood was collected from HF patients identified in our clinical practice at the University of Vermont and matching controls with no diagnosis of cardiac disease. Total RNA was extracted from peripheral leukocytes. Microarray hybridization was performed using GeneChip U133Plus2 (Affymetrix).ResultsEighty-seven subjects were recruited, including controls (n=15), NYHA I (n=12), NYHA II (n=20), NYHA III (n=21) and NYHA IV (n=19). Subjects were categorised into control, compensated HF (NYHA I and II) and decompensated HF (NYHA III and IV). Microarray analysis identified 294 genes differentially regulated (p<0.001) in HF. The most significant of these genes include ASGR2, C3AR1 and STAB1. Approximately half the HF-regulated genes were associated with the survival time of HF patients (p<0.05); of these the genes FAM134B, MGAT4A, ZCCHC14 and CD28 were most significant. Pathway analysis revealed that genes involved in T cell receptor signalling and natural killer cell signalling were significantly (p<0.001) over-presented in HF-regulated genes.
Conclusions: This discovery study establishes an association between blood gene expression signatures and HF severity. Moreover, HF patient outcomes were differentiated using genome-wide expression profiling. Further studies utilizing a larger HF population with RT-PCR validation should be performed to confirm our findings.

