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Determinants of arterial stiffness in patients with CKD stage 3
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Background: Despite earlier stage CKD being identified as being associated with increased cardiovascular (CV) risk, the factors associated with this increased risk have been poorly defined. Arterial stiffness has been associated with increased CV risk in the more advanced stages of CKD, but has received little study in the context of community managed moderate impairment of renal function. We have therefore investigated arterial stiffness (and independent determinants) in subjects with CKD stage 3 in a primary care setting.

Methods: 1741 patients with estimated GFR 59-30ml/min/1.73m2; mean age 72.9±9 yrs, were recruited from Primary Care Practices for the Renal Risk In Derby (R2ID) Study. Detailed medical history was obtained and each participant underwent clinical assessment as well as urine and serum biochemistry tests. Carotid to femoral pulse wave velocity (PWV) was measured, as a marker of arterial stiffness, using a VicorderTM device (Skidmore Medical Ltd, Bristol, UK).
Results: Univariate analysis revealed significant correlations between PWV readings and previously identified risk factors for cardiovascular disease (Table 1).

	Table 1.Significant Correlations with PWV

	
	r
	P-value

	Age (years)
	0.443
	<0.0001

	Systolic BP (mmHg)
	0.330
	<0.0001

	Body Mass Index (BMI)
	-0.134
	<0.0001

	Log urinary Protein to Creatinine ratio
	0.128
	<0.0001

	Log urinary Albumin to Creatinine ratio
	0.124
	<0.0001

	Waist to Hp ratio
	0.122
	<0.0001

	Diastolic BP (mmHg)
	0.083
	<0.0001

	eGFR (mL/min/1.73m2)
	-0.067
	0.005

	Log High sensitivity CRP
	0.066
	0.006

	HDL Cholesterol (mmol/L)
	-0.058
	0.016

	Total Cholesterol (mmol/L)
	-0.051
	0.036


PWV measurements were  higher in males ( 9.6m/sec vs.10.3m/sec; p=<0.0001), diabetics (9.8m/sec vs. 10.3m/sec; p=<0.0001), and those with a past history of CV events (9.8m/s vs. 10.3 m/sec; p=<0.0001). Multivariable liner regression analysis identified independent determinants of higher PWV (Table 2; R2=0.29 for equation)

	Table 2. Independent determinants of higher PWV

	
	β
	p value

	Age (years)
	0.407
	<0.0001

	Systolic BP (mmHg)
	0.184
	<0.0001

	Body Mass Index
	-0.120
	<0.0001

	Diabetes Mellitus
	0.110
	<0.0001

	Diastolic BP (mmHg)
	0.097
	<0.0001

	eGFR (mL/min/1.73m2)
	0.060
	0.008

	High sensitivity CRP
	0.049
	0.028

	Female Gender
	-0.048
	0.039

	HDL Cholesterol (mmol/L)
	-0.049
	0.041

	Albumin to creatinine ratio (mg/mmol)
	0.045
	0.044


Conclusion: Chronological age was the dominant determinant of arterial stiffness in this cohort of elderly patients with CKD stage 3. Nevertheless, reduced eGFR, albuminuria and several factors associated with CKD (including hypertension, inflammation, and dyslipidaemia) were all also identified as independent determinants. Long term follow-up will investigate the importance of arterial stiffness as an independant risk factor for cardiovascular events in this cohort.

