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Objective:  To determine whether heart failure patients could be differentiated from healthy volunteers using a non-invasive, point-of-care photoplethysmographic-based test system.
Methods:  31 patients presenting with unexplained dyspnea to the Mayo Clinic catheterization lab for hemodynamic evaluation were studied, of whom 14 were identified as having heart failure (HF) based upon elevated left ventricular filling pressures at cath.  Immediately prior to the catheterization a fingertip photoplethysmographic (PPG) sensor was applied to continuously measure fingertip pulsatile blood flow, deriving the "Circulation Index (CI), during three separate Valsalva Maneuvers (VM).  A second cohort including 24 age-matched, asymptomatic patients were tested using the same PPG protocol without catheterization.  A Fall-in-Flow (FiF) index was calculated by subtracting the lowest CI during VM from the baseline blood flow reading.
Results: FiF was higher in controls compared to HF (mean+/-S.D.:25%+/-5% vs 9%+/-8%, p=<0.01. A FiF<13% distinguished HF from control with sensitivity of 86%, specificity of 100%, and accuracy of 95%.
Conclusion:  The drop in peripheral blood flow during Valsalva maneuver, estimated by the reduction in fingertip circulation index (FiF)is a non-invasive test which may distinguish patients with heart failure from healthy controls.  Future prospective validation is needed to determine whether abnormal FiF during VM may be useful in other populations.

