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Ultrafiltration Volume is an Independent Risk Factor for Myocardial Stunning in Haemodialysis Patients.
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Both intra-dialytic hypotension and larger inter-dialytic fluid gains (with an increased ultrafiltration rate) have been shown to be associated with increased morbidity and reduced survival in chronic haemodialysis (HD) patients. HD patients are particularly susceptible to demand induced myocardial ischaemia. As a result, acute cardiac injury manifested by a reduction in segmental ventricular function (myocardial stunning), occurs commonly during HD, and is associated with dialysis induced global and segmental reduction in myocardial perfusion. The aim of this study was to establish whether higher ultrafiltration (UF) volumes, with resultant haemoconcentration and increased viscosity, were associated with the development of HD induced cardiac dysfunction, independent of the effect of dialysis induced hypovolaemia on haemodynamic instability.

We studied 70 prevalent HD patients. Demographic and dialysis details (including intra-dialytic haemodynamics) were collected. Patients underwent serial echocardiography (pre-dialysis, peak stress and during recovery) to assess for evidence of HD induced myocardial stunning, as measured by left ventricular regional wall motion abnormalities (RWMA) over time. Significant stunning was defined as a 20% reduction in wall motion in more than 2 segments. Severity was gauged by the magnitude of the reduction in % shortening fraction in affected segments.

61% (43/70) patients developed HD induced myocardial stunning. Univariate analysis showed that higher UF volumes were observed in patients who developed RWMAs compared to those who did not (1.58L vs. 2.16L, P<0.005). Also, higher UF volumes were associated with increased severity in those patients who exhibited myocardial stunning (P<0.02). Multivariate analysis confirmed that reduction in systolic BP during dialysis was associated with the development (P=0.002, OR 1.1 / mmHg) and severity (P=0.001) of HD induced myocardial stunning. This analysis also revealed that UF volume was also an independent predictor for the development of myocardial stunning (P=0.007, OR 5.1). 
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Myocardial stunning is a common phenomenon amongst HD patients. Higher ultrafiltration volumes are associated with the development and severity of myocardial stunning. These data suggest that high UF rate, with subsequent haemoconcentration, may have effects on myocardial perfusion relating to changes in viscosity and myocardial micro-perfusion. Techniques aimed at reducing UF volumes at each HD session may provide potential therapeutic targets to improve outcome in HD patients.


