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Renal disease is associated with accelerated vascular ageing: initial results of the UK research alliance into kidney disease and arterial stiffness (UREKA) collaboration
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Background: Central arterial stiffening is the major feature of arterial ageing. Patients with chronic kidney disease (CKD) may have higher aortic pulse wave velocity (aPWV) than non-CKD patients of similar age and aPWV may be related to GFR but studies are limited by size and lack of control population. It is not known if increased aPWV is a consequence of renal disease or reflects risk factor clustering with vascular disease, diabetes and hypertension. We therefore examined whether aPWV is increased in CKD patients with no other co-morbidities compared to a healthy control population.
Methods: Full demographic data including aPWV was obtained on 2155 individuals with CKD from studies at 9 UK renal centres. aPWV was measured in the majority of centres using the SphygmoCor system. Data regarding conventional cardiovascular risk factors (e.g. BP, lipids, diabetes, smoking, past CVD) were collected as well as novel risk factors including CRP, proteinuria and cause of renal disease. In this primary analysis results were compared between CKD patients (stages 1-5, not yet on dialysis, with a defined non-vascular renal disease, not-diabetic, no previous CVD, exclusions=1688) and healthy controls (no diabetes, CVD or hypertension, eGFR>60mL/min, BP<140/90, drawn from ACCT, a community based study of the healthy general population). Regression methods were used to estimate the associations between PWV, age, eGFR and CV risk factors. 
	Table 1: Characteristics of CKD pts and controls
	CKD pts 

n=467
	Healthy controls
n=860

	Age (years)
	55±14
	44±20

	Male (%)
	64.4
	58.4

	MDRD eGFR (mL/min)
	44.5±22.5
	106.4±33.5

	Systolic/Diastolic BP(mmHg)
	131±19/79±11
	119±12/75±8

	Adjusted aortic PWV (m/s)
	9.1±2.6
	7.0±1.25


Results: Relationship to age: After adjusting for age, MBP, sex, smoking and cholesterol, aPWV was significantly higher in CKD patients than controls (P<0.001, table 1). In both groups aPWV (adjusted for MBP, sex, cholesterol and smoking) increased with age but at all ages aPWV was increased compared to healthy controls (figure 1). For CKD patients for every decade of age there was an increase in aPWV of 1.1 m/sec (95% CI: 0.9-1.2) compared to 0.3 m/s (0.29-0.39) for controls. There was a highly significant interaction (P<0.001) between age, aPWV (adjusted for mean BP, gender, cholesterol and smoking) and the presence of renal disease.
Significant associations of aPWV: Using multivariable analysis, amongst CKD patients, independent associations of aPWV were age (standardised β-coefficient=0.49, P<0.001) mean BP (β=0.17, P<0.001), and MDRD eGFR (β=-0.11, P=0.004), (R2 total =0.33, P<0.001). 
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Figue 1: Relationship of age to aPWV in
CKD patients and healthy confrols

— CKD patients
— Healthy controls
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Conclusions: Based on data collected across a number of UK centres the presence of renal disease in the absence of other co-morbidities is associated with increased arterial stiffness compared to controls, and degree of arterial stiffening is independently related to renal function.  Future plans include examining the prognostic utility of PWV in predicting rate of decline of GFR and need for RRT as well as cardiovascular morbidity and mortality.
