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Reduced cardiac high energy phosphate metabolism in patients with uraemic cardiomyopathy: a phosphorus magnetic resonance spectroscopy pilot study.
Patel, R1, Mark, P1, Steedman, T2, McNaught, G2, Dargie, H2, Jardine, A1. 
¹Renal Research Group, BHF Cardiovascular Research Centre, University of Glasgow, ²Department of Cardiology, Western Infirmary, Glasgow
[image: image1.wmf]LVH only

ESRD

0

1

2

3

4

5

6

p=0.008

Patient Group

PCr:

b

ATP ratio

[image: image2.emf] 

Figure 1 Acquisition of 31P -   MR Spectra    

Purpose: Premature (usually sudden) cardiovascular death is the commonest cause of death in end stage renal disease (ESRD) patients and is associated with uraemic cardiomyopathy (comprising of left ventricular hypertrophy (LVH), systolic dysfunction (LVSD) and LV dilation).  High energy phosphate (HEP) metabolism, quantified using phosphorus-31 magnetic resonance spectroscopy, is reduced in patients with diabetes, heart failure and uraemia.  Phosphocreatinine: β ATP (PCr: β ATP) ratio represents index of metabolic activity. 
Aim: We compared resting HEP metabolism ESRD patients and hypertensive LVH patients with normal renal function.  We also assessed associations of HEP levels with abnormalities of uraemic cardiomyopathy. 
Methods:  Fifty three ESRD and 30 hypertensive patients with LVH and normal renal function (LVH only) underwent cardiac MRI and phosphorus magnetic resonance spectroscopy of their LV (Siemens Sonata 1.5T scanner).  Haemodialysis patients were assessed 24 hours after their last dialysis session.  Left ventricular dimensions were measured from a stack of cine loops and corrected for body surface area.  PCr: β ATP ratios were calculated from 31 P-MR spectra obtained from long axis views of the left ventricle (figure 1). No spectra were obtained from areas of reduced/absent LV motion.  β- ATP was corrected for blood contamination.
Results: There were no significant differences in age, LV mass, chamber sizes and ejection fraction between patient groups.  PCr: β ATP was significantly higher in LVH patient compared to ESRD patients (3.44±1.3 vs, 2.54 ±1.4 respectively; p=0.008: figure 2). In the ESRD group, PCr: β ATP was significantly lower in patients with LV systolic dysfunction (n=10; no LVSD 3.07±1.5vs LVSD 2.17±1.2; p=0.05) and LV dilation (n=16; no LV Dilation 2.79±1.4 vs LV Dilation 1.98±0.8; p=0.01).  LVH was not associated with significant difference in PCr: β ATP.
Conclusion: Despite similar myocardial mass, ESRD patients have lower HEP metabolism compared to LVH patients.  This may be due to greater myocardial fibrosis or the effect of uraemia on myocyte function in ESRD patients. Lower PCr: βATP ratio, indicating reduced myocardial metabolic function in ESRD patients, is associated with uraemic cardiomyopathy and may contribute to higher risk of sudden cardiac death.
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