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Hyponatremia, conventionally defined as a sodium
concentration below the normal reference range, is quite
a common condition in the general population and espe-
cially in hospitalized patients. Although the concept of
“hyponatremia” is seemingly straightforward for many
clinicians, some challenges remain regarding the diag-
nostic thresholds, the distinction between real and pseu-
dohyponatremia, and its relation to human pathologies,
including bone fractures.

Asregards the firstand foremost aspect, i.e., the thresh-
old for diagnosing hyponatremia, different cutoffs have
been proposed over the past decades, usually ranging
from 135 to 138 mmol/L, while a more generalized con-
sensus apparently exists regarding the definition of severe
hyponatremia, which is reflected by a serum or plasma
sodium concentration <125 mmol/L [1]. No real differ-
ences in terms of clinical outcomes have been described
for thresholds between 135 and 136 mmol/L, while 137
and 138 mmol/L seem to be excessively high values. An-
other essential aspect in diagnosing this condition con-
sists of distinguishing between real and spurious hypona-
tremia; the latter condition is frequently encountered in
patients with hyperproteinemia or hyperlipidemia and it
is mainly attributable to a relative decrease in sodium
concentration for displacement of water by nonaqueous

components in serum or plasma (i.e., the so-called “vol-
ume exclusion effect”) [2]. This condition is often ob-
served using indirect ion-selective electrodes and must
therefore be thoughtfully ruled out before making a de-
finitive diagnosis of hyponatremia.

The final important aspect, which is also the main fo-
cus of an article published in this issue of Medical Prin-
ciples and Practice, is the relation between hyponatremia
and bone disorders [3]. In their interesting investigation,
Aicale et al. [3] studied over 300 elderly patients admitted
during a 2-year period to the local hospital for hip frac-
tures [3]. A diagnosis of hyponatremia was made in 19%
of the patients, which represents an extraordinarily high
prevalence compared to that in the general population
(i.e., ~2%) [4]. This evidence persuaded the authors to
suggest that the sodium concentration should be regu-
larly measured in elderly patients in order to prevent hy-
ponatremia or diagnose it early [3].

This conclusion is obviously straightforward and
agreeable, but there were additional aspects that strongly
emerged from the findings of this study. The first and
foremost was indeed the epidemiologic and possibly bio-
chemical association between hyponatremia and bone
fractures. In 2 previous studies it was clearly shown that,
indeed, the link between hyponatremia and bone frac-
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tures may not be casual. We [5] previously carried out an
epidemiological investigation that included 543 patients
with femoral neck fractures [5] and observed a virtually
identical prevalence of hyponatremia in 19.5% of the pa-
tient sample. We also estimated that the risk of femoral
neck fractures in patients with hyponatremia was nearly
twice that in an age- and sex-matched general population.
In an ensuing investigation, Cumming et al. [6] studied
127 patients with fragility fractures and showed that the
prevalence of hyponatremia on admission was 13.4%,
while an additional 12.6% of the patients developed this
condition during hospitalization. Interestingly, a multi-
factorial etiology was common, whereas thiazide diuret-
ics were the most frequent causes of hyponatremia, fol-
lowed by dehydration and therapy with proton pump
inhibitors. A syndrome of inappropriate antidiuretic hor-
mone secretion could only be diagnosed in a minority of
the cases (i.e., 27%). Besides bone fractures, there is also
tangible evidence that the risk of death is 2-3 times high-
er in patients with hyponatremia than in those with a nor-
mal sodium concentration [4, 7].

Regarding the potential physiopathological associa-
tion, a recent study showed that hyponatremia was
strongly associated with vitamin D deficiency [8]. The lat-
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ter condition is now commonplace in many countries
worldwide [9], and thus a clear interplay has been dem-
onstrated between vitamin D metabolism and the physi-
ology of plasma electrolytes, including sodium [10].
Therefore, a direct or indirect link (i.e., mediated by com-
mon causal factors of both hyponatremia and vitamin D
deficiency) appears plausible between plasma sodium
and endogenous synthesis of vitamin D. This hypothesis
was recently confirmed by Kruse et al. [11], who showed
that both bone mineral content and density are signifi-
cantly associated with serum sodium and thus hypona-
tremic patients might have a nearly 2-fold higher risk of
osteoporosis.

In conclusion, although we would all agree that plasma
or serum sodium measurement is advisable in elderly pa-
tients in order to diagnose hyponatremia, current evi-
dence suggests that this recommendation needs to be re-
inforced. Sodium testing may be broadened beyond the
borders of electrolyte disorders to stratify the risk of (and
potentially prevent) bone fractures in high-risk subjects,
especially in those with frailty or immobilization or in the
elderly. Beside these considerations, it is worth mention-
ing that a definite therapeutic goal for managing the often
occasional finding of mild hyponatremia remains elusive.
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