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INTRODUCTION: Tissue advanced glycation end products (AGEs) are a measure of cumulative metabolic stress. AGEs are able to modulate cell biology, as well as damage the cardiovascular system by binding to structural proteins. AGE deposition has been demonstrated to predict cardiovascular complications in diabetics and mortality in haemodialysis patients (HD).  Skin autofluorescence (AF) strongly correlates with AGE concentration, and provides a simple non-invasive method to quickly assess tissue AGE levels.  We aimed to investigate the practicality of AF assessment, and study the factors associated with tissue AGE deposition in prevalent HD patients.

METHODS: 48 prevalent HD patients were assessed.  Tissue AGE was measured using a commercially available AF device (AGE Reader, DiagnOptics, Groningen, The Netherlands) on their non-fistula arm and (where possible) their fistula arm.  3 sequential readings were taken from the palmar aspect of the forearm, approximately 10cm below the elbow, avoiding areas of pigmentation or vascular structures.  Assessment time per arm was approximately 8 minutes.  Past medical history of diabetes mellitus (DM), ischaemic heart disease (IHD), target weight and current drug treatment (ACEi/ARB, allopurinol, statin, warfarin) were recorded.  In addition most recent haematology and biochemistry results, and 6 month time averaged dialysis adequacy (Kt/V) were also recorded.

RESULTS: Median age was 69.9(20.3 years, 69% were male, 12% had DM and 14% of patients had documented IHD.  Although bilaterally AF was correlated (r=0.69, p=0.001), AF was significantly lower in the fistula arm (3.44 vs 3.79, p=0.03).  In those dialysing on their first fistula this was more significant (r=0.78, p=0.001, n=14; 3.38 vs 3.84, p<0.01). Linear regression modelling demonstrated that significant predictors of non-fistula arm AF were increasing age and increasing dialysis vintage (Adj R2=0.333, p<0.001).  Haemoglobin, serum adjusted calcium, serum phosphorus, PTH and Kt/V, gender, diabetes, IHD, drug usage, and target weight did not significantly influence tissue AGE levels.  

CONCLUSIONS: Tissue AGE has been demonstrated to increase with age and dialysis vintage.  This observation is consistent with end-stage renal failure (ESRF) and its treatment (HD) being associated with cumulative and increased metabolic stress.  The lack of a significant correlation between DM and increased tissue AGE deposition suggests that these factors overwhelm even the well documented effect of hyperglycaemia on tissue AGE levels. The differential effects of an arteriovenous fistula on tissue AGE deposition suggests that haemodynamic factors might influence deposition of a systemically and predominantly metabolically manufactured negative influence on the cardiovascular system. Skin AF measurement appears practicable, and potentially offers additional insight into the pathophysiology of the excess cardiovascular disease burden characteristic of patients with CKD.


