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OSTEOPOROSIS PROFILE URINE ELEMENTS
(Reported as the molar ratio to creatinine to compensate for variations in urine dilution)

Urine creatinine = 7.34 mmol/L Early morning, second void, random urine (e.m.u.)

Element

Result

Reference range

Calcium(Ca)

0.95

0.25 – 0.60 mol Ca /mol creatinine

Magnesium (Mg)

0.81

0.50 – 0.85 mol Mg /mol creatinine

Phosphorus (P)

4.49

1.46 – 4.75 mol PO4 /mol creatinine

Zinc (Zn)

856

17 - 1624 umol Zn/mol creatinine

Although a 24-hour collection is more representative of excretion levels, measurements on early morning, second void urine
samples can also be used, with the result normalised and expressed as the molar ratio to creatinine. The above reference
ranges are for adults, not children, whose high urine output of calcium and phosphorus reflects normal bone growth.
Urine calcium can be used in the assessment of vitamin D status; if the serum vitamin 25-hydroxy cholecalciferol is > 200
nmol/L and the UCa/Cr is > 0.60, that is evidence for vitamin D toxicity. An increase in osteoclastic bone resorption will also
raise the UCa/Cr. Vitamin D deficiency, or a calcium-restricted diet, may reduce the UCa/Cr ratio to < 0.25. Low sodium diets
tend to decrease UCa/Cr, while a high sodium intake and excretion increases UCa/Cr.
Urine phosphate is more influenced by diet than is urine calcium because of the greater proportion of dietary PO4 absorbed from
the gut. High circulating vitamin D and PTH cause phosphaturia by increasing the renal clearance of phosphate.
Phosphaturia also causes loss of magnesium in the urine. A low Mg value in an e.m.u. suggests magnesium deficiency, but a
normal result does not exclude magnesium deficiency, which can be checked by measuring red cell magnesium.
The wide reference interval for urine zinc reflects the poor intake of zinc in many subjects. Zinc is required for both osteoblastic
and osteoclastic activity.
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