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Plasma asymmetric dimethylarginine (ADMA) and aortic stiffness correlate with change in renal function in chronic kidney disease
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Introduction: Aortic stiffness, as measured by Carotid-Femoral Pulse Wave Velocity (C-F PWV) is an independent predictor of cardiovascular mortality and is related to renal function. Pulse pressure, a marker of aortic stiffness, is an independent determinant of rate of decline of renal function. Decreased nitric oxide (NO) production has also been linked to progression of renal dysfunction. Asymmetric dimethylarginine (ADMA) is an endogenous inhibitor of NO production that has been linked to C-F PWV. The relationship between aortic stiffness, ADMA and rate of decline of renal function has not previously been investigated.
Methods: Stable patients were enrolled in a prospective cohort study of cardiovascular risk in CKD stages 3 and 4. At baseline subjects underwent arterial stiffness measurements including C-F PWV using Complior™. Plasma ADMA levels were analysed using liquid chromatography-mass spectometry. Serum creatinine was analysed on a Roche modular system using a kinetic Jaffe method and GFR was estimated using the MDRD equation. The study was approved by the local Research Ethics Committee and subjects gave written informed consent. 

Results: 31 patients with  measurements of C-F PWV and ADMA reached 1 year of follow-up and are included in this analysis. Diagnoses were Adult Polycystic Kidney Disease (2), Anti-Neutrophil Cytoplasmic Antibody-Associated Vasculitis (6), Anti-Glomerular Basement Membrane Disease (1), Diabetic Nephropathy (2), Glomerulonephritis (8), Granulomatous Interstitial Nephritis (2), IgA Nephropathy (3), Multicystic Kidney Disease (2) and Tubulointerstitial Nephritis (5).

	Subject Baseline Characteristics
	Mean ± SD / number (%) (n=31)

	Age (y)
	62.7 ± 2.2

	eGFR (ml/min/1.73m2)
	32.3 ± 2.4

	Male gender
	24 (77.4%)

	Systolic BP (mmHg)
	150.9 ± 2.8

	Diastolic BP (mmHg)
	85.9 ± 2.1

	Current or past smoker
	22 (71%)

	Carotid-Femoral PWV (m/s)
	11.7 ± 0.4

	Protein: Creatinine ratio (mg/mmol)
	100.1 ± 24.0

	Parathyroid Hormone (ng/L)
	90.0 ± 10.7

	Albumin (g/L)
	42.4 ± 0.6

	Haemoglobin (g/dL)
	12.8 ± 0.3

	ADMA (µmol/L)
	0.56 ± 0.0


	
	   Correlation Coefficient      (* p<0.05: ** p<0.01)

	
	∆eGFR at 6 months
	∆eGFR at 1 year

	ADMA (µmol/L)
	0.57**
	0.49**

	Carotid-Femoral PWV (m/s)
	0.42*
	0.40*


ADMA showed a relationship of borderline significance with Carotid-Femoral PWV (R=0.35, p=0.053). In multiple linear regression ADMA and Systolic BP remained significant predictors of ∆eGFR in a model including ADMA, Systolic BP, C-F PWV, Smoking pack years, Protein: creatinine ratio, baseline eGFR and age. For ∆ eGFR as the dependent variable, R=0.65 (p<0.01) at six months and at 1 year R=0.68 (p<0.01).

Conclusion: ADMA is related to decline of renal function independently of other known risk factors for progression in subjects with CKD 3 and 4. C-F PWV is also significantly related to decline of renal function. Improving endothelial function may be an important therapeutic target for prevention of progressive renal damage.








