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BIOMARKERS FOR EVALUATING VALVULAR DISEASES: RECENT PROGRESS
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Treatment for valvular heart diseases (VHD) is primarily surgical, based on conventional hemodynamic or mechanical functional criteria. However, recent findings on the fundamental pathobiology of VHD, assessable by measurement of cytokines and other biomarkers in blood, may enhance prognostication and define new therapeutic targets. Several cytokines and other biomarkers vary in VHD, including TGFβ, BNP, MMPs, collagen fragments and others. Myocardial dysfunction in VHD involves alterations in cardiomyocytes and cardiac fibroblasts; the latter produce extracellular matrix (ECM), directly altered by exogenous volume and pressure loads and central to the effects of loading on myocardial function. ECM has multiple components, including collagen (tensile strength) and glycoproteins (structural connectors). Collagen synthesis is dependant on fibroblast stimulation by local angiotensin II, itself directly modulated by local TGFβ concentration. Abnormal accumulation of ECM, or “fibrosis”, can affect the myocardial functional response to VHD by altering LV compliance, force transmission, etc.  Myocardial ECM content depends on the balance between synthesis (gene expression and translation) and degradation (relative activity of matrix metaloproteases [MMPs] and endogenous tissue inhibitors of metaloproteases [TIMPs]). It is now possible to assess blood collagen metabolic fragments, MMPs and TIMPs, and TGFβ.  In addition, the magnitude of LV strain or wall stress – the primary stimulus to fibrosis – is reflected by the hormone, brain natriuretic peptide (BNP), also measurable in blood. Though the pathophysiological importance of these changes is not yet completely understood, biomarkers associated with production and modulation of ECM may have immediate relevance in evaluating patients with VHD.
