Cardiovascular calcification in CKD Stage 5 – can we alter progression
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Thepatho-physiological mechanisms and clinical consequences of extra-skeletal calcification in patients with chronic kidney disease (CKD) have been greatly elucidated over the last several years. It is now clear that the presence of either form of vascular calcification reliably predicts a negative outcome in patients with CKD.

From a clinical perspective, there is an emerging body of evidence linking the propensity of patients with CKD to calcify with their underlying bone anabolic state. More specifically it appears that a loss of bone anabolism greatly augments the likelihood of clinically detectable and significant vascular calcification. Whether this specifically relates to a loss of BMP’s is under investigation.11
As early as 1996, it was evident that dialysis patients with higher coronary calcium scores had a loss of bone mineral as detected by quantitative computed tomography. More recently, several investigators have shown that evidence of low turnover bone disease is associated with increasing evidence of vascular calcification. Importantly, there is now evidence that the clinical treatment paradigm of hyperphosphataemia and secondary hyperparathyroidism modifies not only the propensity to calcify but also effects bone mineralisation. Raggi et al have demonstrated, in a 1 year analysis of bone mineral density of subjects randomised to receive either calcium-containing phosphate binders or the non-calcium phosphate binder sevelamer hydrochloride, that subjects given calcium containing phosphate binders had marked progression of coronary and aortic calcification while simultaneously exhibiting significant loss of trabecular bone attenuation.12
 We have recently completed an 18 month examination of coronary calcification in subjects new to haemodialysis randomised to receive either calcium-containing phosphate binders or sevelamer.13 We found several interesting results: 1) subjects with no evidence of vascular calcification at entry into haemodialysis remained without any evidence of progressive vascular calcification regardless of phosphate binder therapy and 2) subjects with evidence of at least minimal coronary calcification who were given calcium demonstrated significantly more aggressive progression of disease with almost 100% of subjects showing greater than 15% progression of coronary artery calcium scores over 18 months. While subjects treated with sevelamer did demonstrate progression of disease, both the rate and the severity was markedly attenuated.

Data regarding the relationship between the baseline coronary artery calcium score in patients new to dialysis and mortality will be presented.  Additionally the impact of phosphate binder on the mortality of these new dialysis patients will be discussed.

We have also recently sought to identify whether non-invasive assessments of vascular calcification might reliably predict the extent and severity of underlying disease. In our analysis, scoring of a lumbar abdominal X-ray by assessing the extent of vascular calcification seen in the anterior and posterior walls of the aorta as it progresses from L1-L4 was reasonably sensitive and specific for predicting a coronary artery calcium score > 30 (sensitivity= 74%, specificity=77%) and had a reasonable correlation with actual coronary score as a continuous variable (r = 0.58).

Given the available evidence regarding the consequences of vascular calcification and the role of phosphate binder therapy in accelerating calcification it is my opinion that all subjects with CKD should be screened with some methodology for the presence or absence of vascular calcification. If calcification is present, it would appear that the non-calcium phosphate binder, sevelamer, is the current therapy of choice to diminish the likelihood of progressive vascular calcification. It is also encouraging that preliminary evidence examining the clinical impact of calcimimetics which lower PTH, calcium and phosphorus substantiate a favorable effect on bone and cardiovascular events.

