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Correlation of total 25-(OH)D levels with 
PTH and bone turnover biomarkers

As a second step, we explored possible univariate 
correlations between 25-(OH)D and parameters of 
bone metabolism and turnover (Ca, P, PTH, b-ALP, 
Ostase, N-Mid-Osteocalcin and D-Pyrilinks; Figure 
2A). We confirmed the well-established10,29,30 strong 

positive correlation between circulating 25-(OH)
D levels and Ca and P, together with a significant 
inverse correlation with PTH16,31 (ANOVA p<0.001, 
for all three) (Figure 2B, Table 3). In addition, we 
observed a weak but significant correlation between 
25-(OH)D and osteocalcin and CTX (p=0.03 and 
0.003, respectively) (Table 3). 

Figure 1. 25-(OH)D significantly varies with age, season and gender. A. Mean ± SE variation of 25-(OH)D concentration in male (blue 
curve) and female individuals (red curve), as a function of age. Subjects have been divided by decades of age, except for individuals be-
tween 0 and 20 and over 70 years. Values were significantly different (p<0.001) among different age-groups. Females always had lower 
values than males (p<0.001), until menopause, arbitrarily set at 50 years of age. According to these results, we have further constructed 
four different age-groups (see Table 1), representing children and adolescents (age 0-20), adults (age 20-50), middle-aged (age 50-70) 
and elderly (>70 years). B. and C. Monthly fluctuation of mean±SE values of 20-(OH)D variations in the whole population (B) and 
in individuals ≤ 50 years (premenopausal females and corresponding males) (C). Month values were significantly different (p<0.001), 
with females always lower than corresponding males. 

Table 3. Univariate correlation between 25-(OH)D and bone metabolism parameters. Pearson’s correlation coefficient of normalized (z-
transformed) values is presented, together with the number of subjects in parenthesis and statistical significance. Significant correlations are 
denoted in bold characters


