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paediatrics (n=337), rheumatology (n=201), internal 
medicine (n=169), nephrology (n=126), orthopaedics 
(n=109), paediatric oncology (n=91), haematology 
(n=81), oncology (n=70), neurology (n=57), surgery 
(n=48), gastroenterology (n=30), pulmonary medicine 
(n=25), cardiology (n=22), psychiatry (n=10), obstet-
rics/gynecology (n=10, excluding pregnant women), 
dermatology (n=5). The outpatients were prescribed 
routine testing for VitD status. For the purpose of 
our study, we stratified this population according to 
age, sex (Table 1) and season of the year when the 
analysis was performed. Age was not available for 
141 subjects (43 males and 98 females, 85 outpatients 
and 56 inpatients) and their results were discarded 
from all further analyses.

Laboratory assays
Details of all laboratory methods together with 

their reference intervals and the number of patients 
for whom results were available are presented in Table 
2. These include routine biochemical workout tests 
(glucose, urea, creatinine, albumin, calcium, phosphate, 
triglycerides, total cholesterol, HDL cholesterol, LDL 

cholesterol), glycated hemoglobin A1c (HbA1c), 
C-reactive protein (CRP), hormonal determinations 
(intact PTH, TSH, insulin), bone turnover biomark-
ers (bone-specific isoform of alkaline phosphatase 
(b-ALP as activity and ostase as mass), N-Mid os-
teocalcin (OC), C-terminal telopeptide of type I col-
lagen (CTX), urine free deoxypyridinoline crosslinks 
[Dpd]), tumor markers (CEA, CA 19-9, CA 125) and 
virology indices (HBsAg, HIV1/2, HCV). However, 
as tumor markers and virology indices were available 
in a very small sub-group of our data, we waived 
their further analysis. The laboratories performing 
the above mentioned assays participated in External 
Quality Assurance Services programs for the entire 
duration of the study and the observed deviation in 
Levey-Jennings charts was lower than +1SD for all 
analytes measured.

Biochemical monitoring of the rate of bone turnover 
is assessed by measurement of specific biomarkers 
in the blood and/or urine, either proteins or enzymes 
released during bone formation, or degradation products 
released during bone resorption.23 The bone-specific 

Table 1. This table displays the results of all individuals included in the present study. Subjects were additionally stratified by gender and age 
groups (see Results for further details). For each parameter, the number of assayed subjects is presented, together with mean±SD and range
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isoform of alkaline phosphatase is a biomarker of bone 
formation not affected by diet and renal function and 
exhibiting low inter-individual variability. Its main 

disadvantage is that changes can lag by several weeks, 
thus making it unsuitable for initial follow-up of an-
tiresorptive therapy. Osteocalcin (OC), produced by 

Table 1. (continued) 


