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CARDIAC TROPONINS FOR MONITORING SEVERITY OF HEART FAILURE AND EFFICACY OF TREATMENT: EXPERIMENTAL PROOF OF CONCEPT
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Objectives and Background: We have previously reported elevations of cardiac troponin T (cTnT) and I (cTnI) in patients with congestive heart failure (CHF). A potential clinical application of these markers would be to document the severity of CHF and the efficacy of therapeutic interventions. We used a porcine model of left ventricular (LV) failure to test this hypothesis under controlled pharmacological conditions.  Methods and Results: LV failure was induced by left circumflex coronary artery ligation in 14 animals (mean weight, 34.2±1.6 kg). After surgery, six animals were treated with an angiotensin II receptor blocker (ARB, 2 mg/kg/24h) and eight animals received placebo (P). Hemodynamic and biochemical data were collected after a median of 47 days (range, 36 to 60 days). P-treated animals had higher LV end-diastolic pressure (LVEDP, 16±1 vs 11±0.5 mm Hg, p=0.004) and a larger volume of intraperitoneal fluid (55±6 vs 20±1 mL, p=0.002) than ARB-treated animals. Cardiac troponins were significantly higher in P-treated animals compared to ARB-treated animals (cTnT, 0.052±0.017 vs 0.005±0.003 ng/mL, p=0.008; cTnI, 0.92±0.23 vs 0.29±0.06, p=0.007). There was a strong correlation between cTnT and cTnI (R=0.84, p=0.0002). Both troponins were significantly correlated with LVEDP (cTnT, R=0.80, p=0.001; cTnI, R=0.58, p=0.04) and with the volume of intraperitoneal fluid (cTnT, R=0.78, p=0.003; cTnI, R=0.65, p=0.02).  Conclusion: In this porcine model of LV failure, cardiac troponins objectively described the severity of CHF and the efficacy of pharmacological intervention with an ARB. These data emphasize the potential for using cardiac troponins as surrogate markers in clinical CHF trials.
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