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Accelerated progression of vascular calcification in paediatric CKD and dialysis patients is associated with baseline vessel changes
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Great Ormond Street Hospital for Children NHS Trust and Institute of Child Health London
Background:   Vascular calcification is thought to begin early in the course of chronic kidney disease (CKD) and progress rapidly on dialysis, but there are few longitudinal studies to show this. We compared vascular changes as seen on imaging with a quantitative and histological assessment of the vascular Ca load on arterial biopsy samples to study progression of vascular changes and the sensitivity of currently available methods in assessing these.
Patients and Methods:   39 children (13 pre-dialysis CKD 4-5 and 26 on dialysis) had vascular imaging (carotid intima-media thickness [cIMT], pulse wave velocity [PWV] and coronary artery calcification [CAC] on CT scan) as well as an arterial biopsy (at the time of renal transplantation or PD catheter insertion). The Ca load in the vessel wall was quantitated and detailed histology performed to study hydroxyapatite deposition, vascular smooth muscle cell apoptosis and osteogenic differentiation. 32 children had a second set of imaging studies after 10.8 ± 6.6 months. The change in vascular measures over time and their correlation with the baseline arterial biopsy was noted.
Results:  At initial measurement the vessel Ca load showed a strong positive correlation with cIMT in dialysis patients (p<0.003) whereas 11 of 13 pre-dialysis patients had normal cIMT. PWV and CAC were abnormal only in 4 children who had the highest vessel Ca load. At the time of follow-up scans, 19 children were on dialysis (2 after failed transplants) and 13 had functioning grafts. Dialysis patients had a significant increase in cIMT (0.54±0.07 to 0.67±0.02mm), PWV (6.4±0.2 to 6.9±.8 m/sec) and CAC increased in 2 children with baseline CAC and was found in 3 other. cIMT progression showed a close correlation with the baseline cIMT and particularly with vessel Ca load (p=0.03, r=0.23 vs p = 0.004, r=0.58). Patients with cIMT progression had the highest apoptotic index and vascular smooth muscle cell loss on biopsy. Dialysis patients showed a deterioration in PWV (6.7±0.3 to 7.2±.2 m/sec), but cIMT and CAC were unchanged and did not correlated with baseline vessel Ca load.
Conclusion:  Calcification is rapidly progressive on dialysis and strongly correlates with baseline vessel wall changes.
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