Prognostic Value of Time-lag between Left and Right Ventricular Filling in Patients with Heart Failure
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Background: Heart failure (HF) is a major and growing problem with high mortality and morbidity. Simple
echo method reflected the elevation of left ventricular filling pressure is expected for prediction of
cardiovascular events in HF patients. Simultaneous recording of mitral and tricuspid inflow velocity patterns
using Dual Doppler system (DDS) enables the measurements of a time interval between the beginning of
transtricuspid flow and transmitral flow (Interventricular inflow delay: IVID). The objective of this study was
whether IVID could evaluate elevation of left ventricular filling pressure and predict cardiovascular events.

Methods: We conducted a prospective study of 60 HF patients with normal sinus rhythm. All patients were
performed conventional echo study and measurements of IVID using DDS. Invasive hemodynamic
measurements and plasma brain natriuretic peptide (BNP) were also examined. The patients were divided into
two groups: LVF (transmitral flow started earlier than transtricuspid flow), and RVF (transtricuspid flow started
earlier than transmitral flow). The cohort was prospectively followed for 1-year.

Results: Pulmonary artery wedge pressure (PAWP) was higher in LVF group than that in RVF group (22
8.6 vs 11 + 4.6 mmHg, p < 0.001). High PAWP and high plasma BNP levels were correlated with the earlier
beginning of transmitral flow than transtricuspid flow (r = -0.71, p < 0.001, and r = -0.64, p < 0.001). LVF
was more optimal parameter to expect elevated PAWP (> 18 mmHg) than the ratio of early transmitral flow
velocity to mitral annular peak velocity (mitral E/E”) > 15 (Sensitivity 73%, Specificity 94%, AUC 0.88 vs.
Sensitivity 45%, Specificity 82%, AUC 0.67). Kaplan-Meier analysis showed the higher probability of
cardiovascular events (cardiovascular death or hospitalization of HF) in LVF group than that in RVF group at
1-year follow-up (Figure: Log rank test p < 0.05).

Conclusion: IVID reflected the elevation of PAWP and may be a feasible tool for prediction of cardiovascular
events in heart failure patients.
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