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Abstract Osteoporosis and osteopenia are an important
endocrine-metabolic disease that aVect women and men
from a certain age and it has a high risk and health cost. The
aim of this short communication is to show that fasting
calcium/creatinine ratio in patients with calcium stones is a
marker of bone resorption.We studied 180 patients with
renal stones with calcium composition and the relationship
of them between the calcium/creatinine in urine after 8 h of
fasting with bone densitometry (T-score) and values of
bone resorption marker �-crosslaps (ng/ml). The Pearson
correlation test was applied for the analysis of linear corre-
lations between quantitative variables.We have observed a
statistically signiWcant positive linear correlation between
the fasting calcium/creatinine and serum and �-crosslaps
(R = 0.534, p < 0.0001) and a statistically signiWcant nega-
tive linear correlation between fasting calcium/creatinine
and T-score of bone densitometry in hip (R = ¡0.237,
p = 0.002), femoral neck (R = ¡0.217, p = 0.009) and lum-
bar spine (R = 0.292, p = 0.001).The fasting ratio calcium/
creatinine in urine is associated with increased levels of
�-crosslaps marker and therefore may be useful as a marker
of bone resorption in these patients.
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Introduction

Osteoporosis and osteopenia are an important endocrine-
metabolic disease that aVect women and men from a certain
age and it has a high risk and health cost, hence the impor-
tance of adequate diagnostic and screening to facilitate the
secondary prevention and treatment of this pathology [1].
The diagnosis of bone mineral density loss is carried out by
bone densitometry [2, 3], which allows that patients are
classiWed as normal, osteopenia, osteoporosis or established
osteoporosis [4]. In addition to the diagnosis by densitome-
try, the increase bone activity can be measured by analyz-
ing blood or urine markers of bone remodeling, including
�-crosslaps, plasmatic marker of bone resorption [5]. Bone
mineral density loss is present in patients with recurrent
calcium kidney stones, who also show higher levels of spe-
ciWc markers of bone resorption and 24 h urinary calcium
than patients without calcium kidney stones [6]. Other stud-
ies have found bone disorders and bone mineral density
loss in patients with idiopathic hypercalciuria [7] and fast-
ing hypercalciuria [8].

The aim of this short communication is to show that fast-
ing calcium/creatinine ratio in patients with calcium stones
is a marker of bone resorption.

Patients and methods

We studied 180 patients with renal stones with calcium
composition and the relationship of them between the cal-
cium/creatinine in urine after 8 h of fasting with bone den-
sitometry (T-score) and values of bone resorption marker
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�-crosslaps (ng/ml). We have analyzed, in two samples of
fasting urine and serum analytics, the mean values of urine
calcium/creatinine and serum �-crosslaps (determined by
the “ECLIA” method, or electrochemiluminescence immu-
noassay, in an Elecsys MODULATOR ANALYTICS E170
automatic analyzer, Roche Diagnostics), besides studying
the standardized values (T-score) of bone mineral density
in the hip, femoral neck and lumbar spine with bone min-
eral densitometry (BMD) that was obtained using dual
energy X-ray absorptiometry with Hologic QDR 4500
equipment.

A statistical analysis of the results was performed by
applying the Student’s t test and binary logistic regression,
obtaining results through the OR and a 95% conWdence

interval. The Pearson correlation test was applied for the
analysis of linear correlations between quantitative vari-
ables. The normality of the variables was checked by
applying the Kolmogorov–Smirnov test, and the analysis of
variance was checked with the Levene test. We established
statistical signiWcance when p · 0.01. The statistical analy-
ses were performed with the program SPSS 17.0 for Win-
dows.

Results

The mean age of patients included in the study was
49.9 § 13.1 year. Mean values of �-crosslaps were
0.506 § 0.194 ng/dL and for the fasting ratio calcium/cre-
atinine 0.14 § 0.05. Among the patients included in the
study, 96 were men and 84 women, with no diVerences
between them in relation to the levels of fasting ratio cal-
cium/creatinine (0.141 § 0.05 vs 0.148 § 0.05, respec-
tively, p = 0.64).

After analyzing the results of fasting calcium/creatinine
ratio with Pearson’s linear correlation test (statistical sig-
niWcance level of p < 0.01), we have observed a statistically
signiWcant positive linear correlation between the fasting
calcium/creatinine and serum and �-crosslaps and a statisti-
cally signiWcant negative linear correlation between fasting
calcium/creatinine and T-score of bone densitometry (Table 1).
These results mean that in patients with calcium kidney

Table 1 Correlation study between fasting urine calcium/creatinine
with T-score bone densitometry, �-crosslaps bone resorption marker
and age

Application of Pearson correlation test with statistically signiWcant re-
sults if p < 0.01

Fasting urine 
Calcium/Creatinine

Hip T-score densitometry R = ¡0.237 (p = 0.002)

Neck femur T-score densitometry R = ¡0.217 (p = 0.009)

Lumbar spine T-score densitometry R = ¡0.292 (p = 0.001)

Serum �-crosslaps R = 0.534 (p = <0.0001)

Age R = 0.06 (p = 0.44)

Fig. 1 Graphs in which we can 
observe the positive linear 
relation between levels of serum 
�-crosslaps and fasting ratio 
calcium/creatinine in urine
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stones when the fasting calcium/creatinine is elevated,
serum �-crosslaps is also elevated (Fig. 1), which is a
marker of bone resorption and therefore there is a greater
bone mineral density loss, which is reXected in more nega-
tive values in the T-score of bone densitometry, as we reX-
ect in our results.

Discussion

The �-crosslaps is a marker of bone resorption derived from
the carboxyterminal telopeptide, namely an octapeptide
alpha-1 chain which is beta-isomerized [9]. It is now consid-
ered one of the most useful and reliable markers of bone
resorption and it may be useful in monitoring antiresorptive
treatment [5]. It has been observed in patients with calcium
stones and fasting hypercalciuria that there is a signiWcant
negative linear correlation between bone marker levels of
hydroxyproline and bone mineral density in lumbar spine
and hip measured by densitometry [8]. However, although
others authors have noted that hydroxyproline levels are
higher in patients with idiopathic hypercalciuria, it is not cor-
related with bone density values in lumbar spine [10].

The correlation between osteopenia/osteoporosis and
calcium nephrolithiasis has been recognized in a number of
studies. Audran [11] and Zancheta [12] detected osteopenia
in up to 55% of patients with hypercalciuria. Various stud-
ies have indicated that up to 60% of patients with calcium
lithiasis have hypercalciuria, and many authors have
observed a loss of bone mineral density in stone formers
with hypercalciuria.

We agree with Letavenier [13] that the fasting hypercal-
ciuria is a factor associated with bone mineral density loss
in patients with renal stone disease, although we think that
do not need to obtain a sample analytic after 2 days of non-
calcium diet, being suYcient only an 8 h fast to establish
that the higher levels in the fasting calcium/creatinine ratio
show an increase of bone mineral density loss in these
patients, so this ratio (fasting calcium/creatine in urine) is a
reliable marker of bone mineral density loss in patients with
renal calcium stones.

Furthermore, in our study, we have observed a strong
statistically signiWcant positive linear correlation between

the values of this fasting ratio calcium/creatinine with
serum levels of bone resorption marker (�-crosslaps).

As a conclusion to our study, we believe that in patients
with calcium stones, the fasting ratio calcium/creatinine in
urine is associated with increased levels of �-crosslaps
marker and therefore may be useful as a marker of bone
resorption in these patients.
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