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Potential clinical applications of biomarkers:
1. Detection of sub-clinical diseases
2. Diagnosis of acute or chronic syndromes
3. Risk stratification of patients
4. Monitoring disease progression or response to therapy
5. Selection of therapy

Markers of myocyte injury
· Troponins I and T are intracellular proteins 
· Not normally detectable or at very low levels
· Found to be sensitive and specific marker of myocardial injury – does not discriminate between causes of myocardial injury
· In dogs w/ DCM outcome is worse with elevated concentrations
· Can discriminate cardiac vs non-cardiac causes of dyspnea in cats but NTproBNP may be more effective
· Little evidence that changes in troponin concentration can be used to assess therapy
Markers of myocyte stress
· Natriuretic peptides
· Adrenomedullin increases in dogs with experimentally induced heart failure
· Soluble interleukin receptor (ST2) – no veterinary studies
· In humans concentration increases incrementally with heart failure class
· No veterinary clinical application of adrenomedullin or ST2
Markers of remodeling
· Matric metalloproteinases (MMPs) and tissue inhibitors of metalloproteinases (TIMPS)
· Ratio of specific MMPs to TIMPs can provide information in disease that lead to remodeling in humans
· Not evaluated for cardiac disease in veterinary medicine
· Non-specific markers of connective tissue turnover – could be occurring anywhere
· Pro-collagen type III amino-terminal peptide (PIIINP) also indicates collagen turnover
Markers of endothelial dysfunction
· Flow mediated vasodilation – can demonstrate functional impairment
· Described in vet med, not explored clinically or in disease
· Indirect markers: P-selectin, C-reactive protein, soluble intercellular adhesion molecule 1, semicarbazide sensitive amine oxidase (=vascular adhesion protein 1), asymmetric dimethylarginine
· Results are mixed as to whether  these markers are associated with CV disease in animal
· Candidate markers in dogs: NOx von Willebrand’s factor, dimethylarginines, L-arginine
· No conclusive evidence, not used clinically
Markers of inflammation
· Systemic inflammation mediates some of the detrimental long-term effects of chronic heart failure
· Further deterioration of myocardial fx, remodeling, endothelial dysfunction, cachexia
· C-reactive protein, IL1, IL6, IL10, TNF-alpha
· Some veterinary studies show significant alterations in markers during natural heart disease
Neurohormonal markers
· Natiuretic peptides most clinically useful
· Endothelin-1 (ET1) – produced by vascular endothelium, has been assessed in dogs and cats
· Moderate diagnostic value, but not as discriminatory as natriuretic peptides
· Big ET-1 may indicate a worse outcome in dogs with DCM.




1. T or F: Cardiac troponin levels have been demonstrated to be of use in monitoring response to therapy.
2. T or F: Cardiac troponin levels can differentiate the cause of myocardial injury.
3. Name two markers of myocyte stress:
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