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Prevention strategies to reduce cardiovascular (CV) complications in patients with renal disease may benefit from noninvasive vascular testing and risk models evaluations. 
We have studied common carotid intimae media thickness (CIMT), plaque and stenosis and tested endothelial function by brachial flow mediated dilatation in chronic kidney disease and end stage renal disease (ESRD) patients. After one year we evaluated the value of CV risk factors for predicting end point events (EP), and after five years we aim to see the impact of noninvasive markers on the mortality prediction and CV model performance.

Ultrasound examinations were performed on 67 renal disease patients and 26 healthy matched subjects. EP prediction was evaluated with an original artificial neural networks model (NN). This used all 93 subjects' data as input: 24 risk factors including traditional and noninvasive markers (P1) and repeated without carotid plaque/stenosis features (P2) or without carotid markers and diabetes (P3) by retraining only the elements contributing more than 0.0001.We observed EP on subjects with carotid stenosis, plaque, or CIMT over 75 percentile. Success rate prediction was significantly greater utilizing carotid structural markers: P1=0.81, versus P2=0.5 and P3=0.62. Mortality after five years was found on about 50% from the ESRD patients and can be computed continuously into the NN model.

In conclusion, carotid markers highly increase a NN model performance to CV risk in renal disease. The model can be retrained on a larger scale and may be used for risk stratification and selective treatment aimed at reducing unfavorable CV outcome.
