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Abstract

Introduction: Calcium stones are associated with osteoporosis and
manifested mainly by elevated fasting urinary calcium/creatinine
ratio. The objective of this study is to demonstrate the presence
of abnormal metabolism of calcium and calciuria in women with
osteoporotic fracture with no previously known renal lithiasis com-
pared to women without osteoporosis and without renal lithiasis.
Methods: In total, 87 women were included in the study. They
were divided into two groups: Group 1 with 55 postmenopausal
women with osteoporotic fracture and without renal lithiasis; and
Group 2 with 32 postmenopausal women without osteoporosis
and without history of renal lithiasis. The following parameters of
phospho-calcium metabolism were analyzed: calciuria 24-hour,
oxaluria 24-hour, uricosuria 24-hour, and citraturia 24-hour. The
presence of hypercalciuria, hyperoxaluria, hyperuricosuria, and
hypocitraturia was compared between groups. Statistical signifi-
cance was set at p = 0.05.

Results: The mean age was 70.1 = 13.8 in Group 1 and 56.7 + 6.4
in Group 2 (p = 0.0001). Women in Group 1 had higher levels
of serum alkaline phosphatase (p < 0.05) and fasting urinary cal-
cium/creatinine ratio (p < 0.05). The percentage of patients with
hypercalciuria in Group 1 (40%) was higher compared to Group
2 (18.8%) and statistically significant (p = 0.04). There were no
statistically significant differences in the percentage of hyperoxalu-
ria, hyperuricosuria, and hypocitraturia between groups. This study
has its limitations including its cross-sectional nature at a unique
centre and its low number of patients.

Conclusion: The determination of urinary calcium and fasting cal-
cium/creatinine ratio in postmenopausal women with osteoporotic
fracture without renal lithiasis may facilitate individualization of
medical therapy and decreasing lithogenic risk.

Introduction

Patients with recurrent calcium stones have a greater per-
centage of bone mineral density loss," manifested primarily

by increased fasting urinary calcium levels,?> which is also a
determinant of osteopenia.? Just as calcium nephrolithiasis is
associated with osteoporosis,* osteoporosis is an independ-
ent risk factor for producing symptomatic nephrolithiasis.’
Therefore, there is a connection between the two condi-
tions, evidenced primarily by alterations in urinary calcium.
Although the pathophysiology of bone mineral density loss
in patients with stone disease is unclear and the cause-effect
relationship between the two conditions has not been estab-
lished, we know that immunological, inflammatory, hormo-
nal and dietary factors significantly influence the occurrence
of the two phenomena.® In women with calcium stones,
higher fasting urinary calcium levels have been observed
with greater bone mineral density loss and elevated markers
of bone turnover, establishing a positive linear relationship
between markers of bone resorption and urinary calcium.”

Moreover, it has been observed that even in patients with-
out stones, bone health is related to the presence or absence
of idiopathic hypercalciuria; this underscores the importance
of monitoring bone metabolism.? Calcium stones and oste-
oporosis are common pathologies, especially after the fourth
or fifth decade of life," and the relationship between them
has been previously recognized. However, in patients with
osteoporotic fracture who have yet to develop stones, it may
be important to measure their urine calcium levels to tailor
a more individualized medical treatment and to reduce the
risk of nephrolithiasis if they have hypercalciuria.

The aim of our present study is to analyze calcium
metabolism and calciuria in postmenopausal women with
osteoporotic fracture and without renal stones compared
to women without osteoporosis and without renal stones.

From January 2013 to June 2014, 87 women were included in
this study and divided into two groups: Group 1 with 55 post-
menopausal women with osteoporotic fracture; and Group 2
with 32 postmenopausal women without osteoporosis.
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Prior to classifying patients in the study, bone mineral
densitometry was obtained using dual energy X-ray absorp-
tiometry for diagnosing osteoporosis (T-score =-2.5) or
absence of osteoporosis (T-score >-2.5).

Patients in Group 1 were from the Trauma Department
where they underwent surgery after suffering an osteoporotic
fracture in the following locations: hip (60%), wrist (32%),
spine (2.5%), and other locations (5.5%). Patients in Group
2 were from the Department of Urology. They were treated
for urologic pathologies (not for lithiasis) and did not have
osteoporosis.

Group 1 included postmenopausal women with oste-
oporotic fracture based on the location of the fracture, frac-
ture mechanism and the presence of osteoporosis by bone
densitometry. Group 2 included postmenopausal women
without osteoporosis determined by bone densitometry.

We excluded men, patients with a history of kidney
stones, bone disease or renal chronic insufficiency, patients
undergoing treatment with vitamin D, calcium, antiresorp-
tive drugs, corticosteroids, thiazides, indapamide, potassium
citrate or other drugs that induce lithogenesis or bone min-
eral loss.

We analyzed the following variables: age, BMI (body
mass index, kg/m?), creatinine serum (mg/dL), calcium serum
(mg/dL), phosphorus serum (mg/dL), phosphatase alkaline
serum (U/L), iPTH (intact parathyroid hormone, pg/mL),
25-OH vitamin D (U/L), pH serum, urine pH, 24-hour urine
calcium, 24-hour citraturia, 24-hour oxaluria, 24-hour uri-
cosuria, and calcium/creatinine ratio in urine during fasting.
Urine and blood determinations were performed at least one
month after the fracture.

Statistical analysis of the results was performed using
Student’s t test for qualitative-quantitative variables, and the
Chi-square test for dichotomous variables. The normality of
variables was done using the Kolmogorov-Smirnov test and

the analysis of variance with the Levene’s test. Statistical
significance was set at p < 0.05. Analyses were performed
with SPSS 17.0 for Windows (SAS Institute, Cary, NC).

Results

The mean age of patients was 70.1 + 13.8 and 56.7 + 6.4
years, in Group 1 and Group 2, respectively (p = 0.0001).
BMI was 27.95 = 3.88 kg/m? and 28.69 + 4.52, in Group 1
and Group 2, respectively. Blood and urine showed higher
values of serum alkaline phosphatase and fasting urine cal-
cium/creatinine ratio in Group 1 compared to Group 2,
with both comparisons statistically significant (p < 0.05).
Moreover, patients in Group 2 showed statistically significant
higher levels of oxalate, citrate, and urinary pH (Table 1).

We examined the percentage of patients with hypercalci-
uria (>260 mg/24-h), hyperoxaluria (>40 mg/24-h), hypoci-
traturia (<320 mg/24-h), and hyperuricosuria (>750 mg/24-
h). The percentage of patients with hypercalciuria was
significantly higher in Group 1 (p = 0.04) (Table 2). There
were no statistically significant differences between groups
regarding the presence of hyperoxaluria, hyperuricosuria,
and hypocitraturia.

Discussion

Our results showed a higher percentage of women with
hypercalciuria among those who have osteoporotic fracture
without lithiasis compared to women without osteoporosis
and without lithiasis. Moreover, the hypercalciuria observed
was fasting hypercalciuria due to a fasting calcium/creatinine
ratio above 0.11, eliminating any possible dietary contribu-
tion to elevated calcium levels. The classification and study
of the metabolic parameters of blood and urine in patients
with urolithiasis is vital to establishing the lithogenic risk.?

Table 1. Mean of serum and urinary variables measured in postmenopausal women with osteoporotic fracture (Group 1)

versus postmenopausal women without osteoporosis (Group 2)

Group 1

Serum creatinine (mg/dL) 0.98 + 0.36
Serum calcium (mg/dL) 8.95 + 0.73
Serum phosphorus(mg/dL) 3.43 £ 0.86
Serum alkaline phosphatase (U/L) 80.09 + 32.31
iPTH (pg/mL) 53.51 + 28.27
25-OH vitamin D (U/L) 21.91 + 14.01
Serum pH 7.37 £ 0.04
Calciuria 24-hour 140.85 + 219.25
Uricosuria 24-hour 280.4 + 178.7
Oxaluria 24-hour 22.37 + 10.86
Citraturia 24-hour 303.44 + 274.71
Urine pH 5.96 + 0.88
Fasting calcium/creatinine 0.12 £ 0.05

iPTH: intact parathyroid hormone; n.s.: not significant.

E184

Group 2 p value
0.87 + 0.31 n.s.
9.19 + 0.38 n.s.
3.30 £ 0.39 n.s.

60.25 + 18.35 0.002
45,49 + 16.02 n.s.
23.14 + 12.13 n.s.
7.38 £ 0.03 n.s.
147.89 + 73.45 n.s.
234.87 + 158.98 n.s.
29.70 + 12.37 0.01

1017.05 + 897.46 0.0001
6.43 + 0.88 0.02
0.08 + 0.04 0.006
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Table 2. Presence of hypercalciuria in patients of Group 1
and Group 2 (p = 0.04)

Hypercalciuria Normocalciuria
Group 1 40% (22) 60% (33)
Group 2 18.8% (6) 81.2% (26)

The presence of hypercalciuria is an important factor to
consider; it was present in up to 40% of patients in Group
1. The importance of measuring urinary calcium and fasting
calcium/creatinine ratio has been previously demonstrated
by their association with bone mineral density loss in patients
with calcium renal stones,'® and it may also have important
implications for medical treatment.”” However, the measure-
ment of urinary calcium in patients with osteoporosis and
without lithiasis is not widespread despite reports showing
that hypercalciuria is present in postmenopausal women
with osteoporosis.'? Measuring urinary calcium in women
with osteoporotic fracture is important, because it allows us
to tailor our treatment.

A complete metabolic study, including blood and urine
determinations, is necessary to evaluate lithogenic risk fac-
tors.? It is well known that patients with hypercalciuria and
fasting hypercalciuria have more risk of bone mineral density
loss,” and that calcium renal stones and osteopenia/oste-
oporosis are two related and reciprocal diseases.* The role
of urinary calcium in the physiology of stones is very impor-
tant, due to the main metabolic risk factor found in patients
with lithiasis.® The study of calciuria is recommended in
women with osteoporosis and osteoporotic fracture. Other
metabolic risk factors, such as oxaluria, citraturia and uri-
cosuria, should be measured; however, their prevalence in
these patients could be less important even though lithogenic
risk factors occur with calciuria. Routinely, the treatment of
osteoporosis includes calcium and vitamin D supplements, '
which may decrease the risk of fracture'® without increasing
urine calcium and the risk of nephrolithiasis.'”' However,
other studies have claimed that it is impossible to determine
whether the administration of calcium and vitamin D may
increase urinary calcium and the risk of nephrolithiasis.'*2°
It seems clear that if hypercalciuria is present, calcium and
vitamin D supplements may be substituted with a thiazide,
which has shown to increase renal tubular reabsorption of
calcium, increase serum calcium levels, decrease lithogenic
risk and improve bone mineral density."'> In this way, oste-
oporosis is treated without increasing the lithogenic risk.

We believe that knowing the urinary calcium level is
essential to individualize treatment and to reduce the poten-
tial lithogenic risk. This study has its limitations, such as
the number of patients, its cross-sectional nature and its
single-centre, but these results introduce a new investigation
path — the relationship between osteoporotic fracture and
lithogenic risk factors in prospective studies and follow-up.

Calciuria in postmenopausal women with fracture

The measurement of 24-hour urinary calcium and fast-
ing calcium/creatinine ratio are easy studies that should
be included in the routine evaluation of postmenopausal
women with osteoporotic fracture.
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