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Determinants of arterial stiffness and endothelial dysfunction in chronic kidney disease
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Chronic kidney disease (CKD) patients are at increased risk of cardiovascular disease (CVD).Arterial stiffness (AS) and endothelial dysfunction (ED) are features of CKD and may contribute to the CVD with which it is associated. Plasma endothelin-1 (ET-1) and plasma asymmetric dimethylarginine (ADMA) are increased in CKD. We hypothesised that as renal function declines patients will have greater AS and ED and that this might relate to an activation of the endothelin system, indicated by plasma ET-1 or a reduction of the nitric oxide (NO) generation, indicated by endogenous NO synthase inhibitor, plasma ADMA.

Methods: 73 CKD patients (47±12yrs; M/F = 48/25) and 18 non-renal controls (48±10yrs; M/F = 7/11) were recruited. Patients on dialysis, with CVD, vasculitis or diabetes mellitus were excluded. Subjects underwent AS and ED measures (carotid-femoral pulse wave velocity (PWV) and flow-mediated dilatation (FMD)). Blood samples were taken for ET-1, arginine, ADMA and SDMA. Urine samples were taken for ET-1. Fractional excretion of ET-1 (FeET-1) was calculated based on plasma and urinary creatinine. 

Results : PWV increased linearly as GFR decreased (R2=0.14, p<0.01). FMD was lower only in stage 5 (stage 4 vs 5, p<0.05). Plasma ET-1 and ADMA increased linearly as GFR worsened (R2=0.12, p<0.01 and R2=0.06, p<0.05). FeET-1 and plasma SDMA had a logarithmic relationship with GFR. FeET-1, plasma ADMA and plasma SDMA were correlated with PWV (R2=0.06, p<0.05; R2=0.13, p<0.01 and R2=0.13, p<0.01, respectively). There was no significant relationship between FMD and FeET-1, plasma ADMA or plasma SDMA. Plasma ADMA but not plasma ET-1 was a predictor of PWV, independent of age, systolic blood pressure and GFR (Table 1).

Conclusions: Worsening renal function is associated with progressive AS, but only stage 5 patients show evidence of ED. Plasma ET-1 and plasma ADMA are elevated in CKD. Plasma ADMA is an independent predictor of PWV.

Table 1 Multiple linear regression (dependent variable: PWV)

	 
	Coefficients
	p value

	Constant
	-1.51
	

	Systolic blood pressure
	0.04
	0.00*

	Age
	0.04
	0.00*

	Plasma ADMA 
	2.70
	0.03*

	FeET-1
	0.06
	0.53

	Plasma SDMA
	0.06
	0.55

	GFR
	-0.05
	0.65

	Plasma ET-1 
	0.00
	1.00


R2 for this model = 0.43, *p<0.05

