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Study aim – to determine the blood concentration of ionized calcium and daily excretion of calcium in the urine and to analyze the relationship between calcium and various clinical and laboratory parameters in elderly patients with coronary artery disease (CAD). 
Materials and Methods	
[bookmark: tw-target-text]This work was a cross-sectional study enrolled 102 patients (84 women and 18 men) aged 70 to 97 years (mean age 83.0±5.9 years) hospitalized with CAD. Centenarians accounted for 14.7% of patients. The blood level of ionized calcium (N 1.16-1.32 mmol/l) and daily excretion of calcium in the urine (N 2.5-7.5 mmol/l) was determined. In addition, the concentration of 25-hydroxycalciferol (25(OH)D) was determined in all patients; the level of 25(OH)D<10 ng/ml was regarded as a severe deficiency of vitamin D, 10-19 - deficiency, 20-29 - deficiency, ≥30 ng/ml – normal. Along with this, the bone mineral density of the lumbar spine and proximal femur was analyzed using dual-energy x-ray absorptiometry.
Results
[bookmark: tw-target-text1][bookmark: tw-target-text3][bookmark: tw-target-text5][bookmark: tw-target-text6]The mean daily excretion of calcium in the urine was 1.39+1.1 mmol/l (0.17 – 7.44 mmol/l). Only 15.6% of patients had calcium excretion within the normal range, in 84.4% there was a low calcium content in daily urine. The mean blood concentration of ionized calcium was 1.26+0.05 mmol/l (1.16 – 1.53 mmol/l). Hypocalcemia was not registered in any case, hypercalcemia was observed in 8.3% of patients. There were no gender differences in the blood level of ionized calcium and in the daily excretion of calcium in the urine (p=0.83 and p=0.88, respectively). The mean T-score in the lumbar spine reached -1.0 SD, in the proximal left femur -1.6 SD, in the neck of the left femur -1.8 SD, in the proximal right femur -1.7 SD, in the neck of the right femur -2.0 SD. Osteoporosis in the proximal femur was registered in 32.9% of patients, osteopenia in 45.5%, normal BMD in 21.6% of cases. In the lumbar spine, osteoporosis was found in 18.1% of patients, osteopenia in 40.4%, and normal BMD in 41.5%. The mean blood concentration of vitamin D was 20.8±11.7 ng/ml (5.0 – 61.5 ng/ml). In patients with normal vitamin D level the mean urinary calcium excretion was 1.77+1.2 mmol/l, with vitamin D deficiency – 1.1+0.7 mmol/l (p=0.07). In patients with low calcium excretion in the urine, the mean blood concentration of vitamin D was 18.7+7.7, with normal excretion - 28.5+10.8 ng/ml (p=0.007). Direct correlations were established between urinary calcium excretion and blood vitamin D levels (r=0.31; p=0.004). Significant inverse relationships were registered between urinary calcium excretion and creatinine (r=-0.36; p<0.0001). In patients with elevated creatinine levels the mean daily urinary calcium excretion was 0.93+0.6 mmol/l, with normal creatinine levels – 1.65+1.2 mmol/l (p=0.001). In the group of patients with low urinary calcium excretion the mean creatinine level reached 102.3+23.9 µmol/l, with normal excretion – 84.9+11.2 µmol/l (p<0.0001). There was a significant direct correlation between daily urinary calcium excretion and glomerular filtration rate, estimated using the CKD-EPI formula (r=0.39; p<0.0001) and an inverse correlation between blood calcium and GFR (r=-0.26; p=0.01). The mean age of patients with low urinary calcium excretion was 83.7+6.0 years, with normal excretion - 80.1+5.1 years (p=0.03). No significant correlations were found between urinary calcium excretion and bone mineral density in the lumbar spine and proximal femurs (p=0.26-0.76). No significant correlation was found between the blood concentration of ionized calcium and calcium excretion in the urine (r=-0.08; p=0.44). Significant direct relationship was registered between the blood concentration of ionized calcium and the creatinine (r=0.2; p=0.05) and urea (r=0.32; p=0.04) concentration. In the group of patients with elevated creatinine levels the mean blood concentration of ionized calcium was 1.27+0.06 mmol/l, with normal - 1.25+0.04 mmol/l (p=0.04). There were no other significant relationships between the blood concentration of ionized calcium and various clinical and laboratory parameters.
Conclusion
[bookmark: tw-target-text7]The study results demonstrate a low level of calcium excretion in the urine in very elderly patients with coronary artery disease. The urine calcium excretion is primarily due to impaired renal function and low vitamin D concentration. No significant relationship between the blood concentration of ionized calcium and calcium excretion in the urine has been registered.


