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Abstract | Original Research Article

Hyponatremia is an electrolyte balance disorder frequently encountered in the intensive care setting. Its prevalence is
high but not well known. Its clinical expression varies and its management depends on the mechanisms related to its
installation. The prognosis of hyponatremia may be severe, and this severity may be due to underlying conditions,
treatment related complications and time lapse before treatment is initiated. This is a prospective, descriptive, analytic,
prognostic study. Patients admitted to the ICU with hyponatremia lower than 135mmol / | were included over a period of
thirteen months. Several parameters were identified (demographic, anamnestic, clinical, biological, therapeutic,
progression and severity scores) and compared between patients with or without hyponatremia. During the study period,
84 patients (32.60%) had hyponatremia out of the 258 who were included in our study. Hyponatremia was hypervolemic
in 27.72%, normovolemic in 19.28%, hypovolemic in 51% of patients. The median duration of onset of hyponatremia
acquired in the intensive care unit is 5.79 days. The mortality rate was 56% and the predicted mortality was 44%
according to the APACHE Il score. Some variables were significantly associated with hyponatremia: age (p <0.005),
comorbidities (p = 0.02), tumor history (p = 0.001), metabolic history (p = 0.003), diabetes (p = 0.008), recent surgical
history (p = 0.002), previous hepato-gastroenterological history (p = 0.017). Four variables were significantly associated
with ICU-acquired hyponatremia: shock (p = 0.008), consciousness disorders (p = 0.008), APACHE Il (p <0.001). In
conclusion, hyponatremia is quite common in intensive care patients. Management must be rapid and include
symptomatic as well as etiological treatment. Mortality is largely related to other factors and not to hyponatremia itself.
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hyponatremia encountered in the intensive care unit.
Hospital mortality associated with hyponatremia is
increased [3]. However, it is difficult to consider
hyponatremia as an independent factor of mortality. The
main objective of this study is to determine the
epidemiological, clinical and prognostic characteristics
of hyponatremia in a medical intensive care unit.

INTRODUCTION

Hyponatremia is a hydroelectrolytic disorder
frequently encountered in intensive care. The incidence
and prevalence of hyponatremia are high but not well
known and vary according to the severity threshold, the
population studied (age, sex), and the mode of onset
(hyponatremia on admission or acquired during
hospitalization). In intensive care units, the prevalence of
hyponatremia defined as less than 135 mmol/l varies
from 15 to 30% [1, 2].

EXPERIMENTAL SECTION/MATERIAL
AND METHODS

Department Overview:

The medical ICU is a 10-bed unit with 2
teaching professors, 2 physicians and 5 interns. At the
paramedical level, 13 nurses provide care to patients.

The clinical expression of hyponatremia is not
very specific and varies according to its severity and
speed of onset. The difficulties in the management of
hyponatremia are related to the plurality of mechanisms

and etiologies. Hyponatremia can be severe because of All patients admitted during the study period

its severity, underlying pathologies, and complications
related to treatment and time to management. Its
prognosis can be severe, although study data are
inconsistent and debated. Few studies are devoted to

were eligible for the study. Our population included 258
patients. This population is divided into two groups P1
and P2. P1: all patients with hyponatremia during our
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study period P2: all patients without hyponatremia
during our study period.

Incomplete records were excluded from this
study.

The different parameters were collected for
each patient, divided as follows: Demographic data;
anamnestic data; the clinical and biological profile of
hyponatremia; severity scores; management; and the
outcome.

Statistical study:

The results and numbers obtained were
expressed as a percentage. Prevalence was measured as
the ratio of the number of patients with hyponatremia to
the number of patients admitted during the study period.
Incidence was measured as the number of new cases of
hyponatremia that occurred on the ward after admission.
The mean and median were calculated, using an SPSS
file. Statistical analysis of the data was performed at the
clinical research department of CHU Mohamed VI by
SPSS version 16 software.

¢ Quantitative data are expressed as mean *
standard deviation and Gaussian distribution
and medians and quartiles when the distribution
was not uniform.

¢ Qualitative data are compared by Fischer’s
exact test.

¢ To test the qualitative hypotheses, we had used
the Chi2 test, a probability p < 0.05 was
retained as statistically significant.

Comparison of the mean of the parameters in
the groups was performed by Student's t-test.

RESULTS AND DISCUSSION
I. Descriptive study
1) The prevalence of hyponatremia

Several studies, mostly involving small groups
of patients, have described the prevalence of
hyponatremia in at-risk populations [4]. Hyponatremia is
common in critically ill patients [5]. In our setting, the
prevalence of hyponatremia in ICU patients is
approximately 32%.

DeVita et al., [6] retrospectively reviewed 98
ICU patients over a 3-month period and observed
hyponatremia (at least a serum sodium level of 134
mEg/L) in approximately 25% of patients. A
retrospective analysis of more than 2000 French patients
showed that the incidence of hyponatremia (serum
sodium level of 130 mEg/L) on admission to the ICU
was 14% [7].

However, our statistics do not exceed the
percentages of hyponatremia recorded in hospitalized
patients in the literature. Previous studies have shown
varying levels of up to 40% in hospitalized patients [8,
9].

In geriatric hospitals, the prevalence of
hyponatremia ranges from 10 to 25% [10-12]. In
emergency departments, 4 to 5% of patients present with
hyponatremia [13], but this frequency can rise to 30% in
cirrhotic patients [14].

2) Age and sex

The incidence of hyponatremia is variable, [15]
but may be six times higher in elderly patients [10]. And
the incidence of hyponatremia was equal between the
two sexes according to several authors [16-18].

Shapiro found a higher prevalence of
hyponatremia < 125 mEgq/l in hospitalized elderly

women (8.1% vs 4.0%; p < 0.001) [19].

3) Past history

In the literature, in general, cardiovascular
pathologies, notably hypertension and heart failure,
appear in the foreground, but with neoplasia, and liver
failure in the context of cirrhosis [20-22]. The
underlying pathologies play an influential role in the
occurrence  of  hyponatremia  and in  the
pathophysiological mechanisms at the origin of these
hyponatremias. Decompensation of an underlying
disease can lead to hyponatremia. It should also be noted
that the patient's condition is often poly-pathological. In
our series, comorbidities were mainly represented by
metabolic history (38%), including diabetes (27%),
followed by cardiovascular diseases (35%) and
neurological and respiratory diseases (13% each).

4) Reasons for admission

Neuropsychological symptoms represent one of
the important causes of admission for our patients in our
study, topping the list were neurological symptoms,
representing 45% of the reasons for hospitalization.

This is the same case in Angers, in a polyvalent
medicine department, and in Grenoble in internal
medicine. Neurological or neuropsychological disorders
were at the top of the list with 58% and 27.8% of the
reasons for hospitalization in Angers and Grenoble
respectively [20, 21].

These differences are due to the variability of
the study sites. In medical or intensive care units,
neurological symptoms remain the primary reason for
hospitalization. This is not the case for surgical intensive
care units: falls, alteration of the general state and
postoperative effects are the main reasons for
hospitalization.

5) Mortality

Mortality ranges from 5 to 50% depending on
the severity and mode of onset [22-24]. The mortality
rate of 56% observed in our series of patients is much
higher than that cited in a similar study [25], which
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recorded a mortality rate of 34%, for patients with serum
sodium concentrations of 134 mmol/L or less.

This figure may overestimate the number of
deaths due to hyponatremia or its treatment. Most deaths
occurred in patients who were so ill that their low serum
sodium level may have been an incidental finding. The
same observation has been made in other series of
patients with moderate hyponatremia [26].

I1. Analytical Study
1. Epidemiological factors of hyponatremia in the
ICU
The incidence of hyponatremia differed by age
according to several authors [27-29].

This is the case in our study where the
prevalence of hyponatremia varied according to the age
of the patients. From the age of 40 onwards, the
prevalence of patients increases from range to range. Our
findings corroborate perfectly with those of Mohan et
al., who present the same observations [30].

In a New York City-based study, subjects with
hyponatremia were significantly older (52.8 vs. 45 years,
p<0.001) and the prevalence of hyponatremia increased
with age in both sexes, but more so in women (1.6% to
4.1%). The risk of hyponatremia also increased
significantly with age and in women compared to men
[30]. Their analysis demonstrates an increase in the
prevalence of hyponatremia with age and a higher
prevalence of hyponatremia in women in the general
population, a suspected finding given similar trends
previously reported in acute and long-term care patient
cohorts [31, 32].

2. Association  between  hyponatremia  and
comorbidities

We note in our series that there is an association
between hyponatremia and patients' prior health status.
Those with hyponatremia had more comorbidities. This
finding in our series is similar to other series [33] in
which a relationship between havingvcomorbidities and
the presence of hyponatremia has been observed. This is
the case in Marco's study from Spain, where there are
significant differences in prior health status between
patients with and without hyponatremia [34]. The
comorbidities for which there was a significant
difference between hyponatremic and normonatremic
patients were cancer, metabolic history, diabetes,
hepato-gastroenterological history, recent surgery. In a
prospective study conducted at Boston University Center
in Massachusetts between 2000 and 2003, notable
differences in the clinical characteristics of
hyponatremics versus normonatremics included a higher
frequency of congestive heart failure, sepsis, pneumonia,
metastatic disease, and hypovolemia. Compared with
those with normonatremia, patients admitted with
hyponatremia had more comorbidities [35]. Findings
from the Mohan et al., study reveal that subjects with one

or more comorbidities had a significantly higher
prevalence of hyponatremia than the overall cohort at
2.26% (P ¥ .0001). Specifically, the prevalence of
hyponatremia was significantly higher in subjects with
hypertension, diabetes, coronary artery disease, cancer,
stroke, chronic obstructive pulmonary disease, and
psychiatric disorders. Of note, the prevalence of
hyponatremia was not significantly higher in patients
with congestive heart failure, thyroid disease, liver
disease, or renal disease. In contrast, the prevalence of
hyponatremia was significantly lower in subjects with no
identifiable comorbidities [30].

Recent analyses of small cohorts of
hospitalized patients with hyponatremia have suggested
that hyponatremia is merely a surrogate for the
underlying pathology rather than an independently
detrimental factor [36, 37].

3. Other factors associated with hyponatremia

Few factors were significantly associated with
hyponatremia in our study. This could be explained by
the small sample size of our series. The length of stay in
our study was not associated with hyponatremia. For a
duration of less than 5 days, the prevalence of
hyponatremia was: 31.5%, for a duration between 5 and
10 days: 30%, for a duration greater than 10 days: 39% in
bi-variate analysis. However, in the literature, the
average length of stay for patients in intensive care units
was higher in patients with hyponatremia [38]. The
findings of the study by Mohan et al., revealed that
hyponatremic subjects had more hospital stays in the
past year [30]. Our study is the first to investigate the
association between shock and hyponatremia. In
bi-variate analysis shock was significantly associated
with hyponatremia. Patients who had been in shock were
more likely to have hyponatremia compared to those
who were not in shock (82% vs. 28%, p=0.000). It was
not studied in the different studies found in the literature.
The Glasgow score in bi-variate analysis was not
significantly associated with hyponatremia in our study.
In contrast, patients who had hyponatremia, compared to
those who never had hyponatremia, had lower admission
GCS 12 (10-14) compared to 14 (13-14); (p = 0.01) and
similar APACHE Il scores 10, respectively (9-12)
compared to 10 (10-11) (p = 0.69) at admission in
Theresa Human's work in the USA [39].

In our series, we found a significant association
between the Charlson score and the patient's natraemia.
The higher the Charlson score, the higher the number of
patients with hyponatremia increases. This finding is
similar to that of other series [40] in which a relationship
between higher comorbidity determined by the Charlson
index and the presence of hyponatremia was observed.
For example, there were significant differences in the
Charlson index between patients with and without
hyponatremia in Marco's study from Spain [41]. More
than half of our hyponatremic patients were
symptomatic, consistent with previous studies [42-44].
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In the study by Krummel et al., the incidence of severe
neurologic symptoms was not associated with the mode
of onset of hyponatremia, i.e., acute or chronic, although
the mode of onset could not be determined in more than
half of the patients because of the absence of previous
plasma sodium values. Hyponatremia has not been
associated with the presence of symptoms [45].
Although neurological, infectious and respiratory
symptoms were associated with hyponatremia in our
study.

4. Factors associated with acquired hyponatremia
in the ICU

To our knowledge, very few studies have
investigated the risk factors of acquired hyponatremia.
Indeed, length of stay in the ICU was associated with
acquired hyponatremia both in intensive care units and in
post-cardiac surgery intensive care [46, 47]. This
relationship probably also reflects the multiple risk
factors that add up during the stay, including worsening
of the severity of the pathology in patients with long
hospital stays and long-term exposure to adverse clinical
events [48]. In our study, in bi-variate analysis, patients
with acquired hyponatremia had significantly longer
length of stay compared to patients with hyponatremia at
admission (p= 0.005).

Also, a high APACHE 11 score was associated
with acquired hyponatremia [46, 47]. All these
observations raise the question: are acquired
hyponatremias disturbances that independently increase
the risk of death, markers of severity of the pathologies
or both. This is especially true since natraemia has been
incorporated into the calculation of the APACHE Il
score [49]. However, Stelfox et al., in 2008 and after
adjustment for renal function, mechanical ventilation
and APACHE Il score, demonstrated that acquired
sodium disturbances are independently associated with
mortality [46]. In addition to these parameters, Stelfox et
al., in 2010 reported that hyperglycemia and changes in
kalemia (hyperkalemia or hypokalemia) were
independent predictors of acquired sodium disturbances
[47]. The nature of our study did not allow evaluation of
this association due to the fact that data regarding other
ionic disturbances in patients with normal natraemia
were not identified.

5. Prognosis of hyponatremia
5.1. Association between mortality and
hyponatremia

Concerning the prognosis of hyponatremia on
patients, we could not objectify in our series that
hyponatremia is associated with mortality. The mortality
rate remains high for patients with and without
hyponatremia (56% versus 48%). Similar results were
noted in the study of Abidi in Morocco.

A strong association between hyponatremia and
increased in-hospital mortality was demonstrated in the
study by Jinling Hao et al., where overall in-hospital

mortality was 6.15% in hyponatremic patients compared
to 0.48% in non- hyponatremic patients [50] and in
several other studies [51-55]. Hyponatremia was also
found to be an independent predictor of in-hospital
mortality in Vandergheynst's single-center series of
emergency department patients [56].

In addition, it was shown that the risk of
mortality was 5 times higher in hyponatremic subjects
and no concomitant disease was identified compared
with similar subjects with normal natraemia in Mohan's
work. After adjustment for age, sex, comorbidities, and
other factors that may affect mortality, hyponatremia
remains associated with a significantly increased risk of
mortality in all subjects, suggesting an inherent negative
impact associated with a chronically hypotonic state
beyond the underlying disease [30]. Recent small studies
have shown similar associations between hyponatremia
and all-cause mortality, but these have been limited to
elderly patients in community settings [57, 58].
However, whether hyponatremia contributes to mortality
or simply represents a surrogate marker of the severity of
underlying disease remains a controversial issue. Some
authors have suggested that hyponatremia simply
reflects other comorbidities, i.e., an epiphenomenon of
disease [59].

5.2. Prognostic factors for hyponatremia
a. Demographic and anamnestic factors associated
with mortality

The contribution of hyponatremia to death in
affected patients remains debatable, however. Indeed,
the most recent studies suggest that patients are more
likely to die from their comorbidities than from
hyponatremia per se [60, 61]. In our study, we found that
toxicological history was negatively associated with
mortality in patients with hyponatremia. This has been
little discussed in the literature. In the study by Eugenia
et al., cigarette smoking was found to be negatively
associated with hyponatremia in uni-variate analyses,
but not in multivariate analyses or with mortality [62].
Cigarette smoking has never been reported to protect
against hyponatremia; instead, smoking was previously
positively related to hyponatremia in psychiatric patients
[63, 64]. Nicotine is known to stimulate vasopressin
release [65]. It is possible that the result is spurious
because of information bias.

The patient history in our study was not
associated with mortality. Among patients with
hyponatremia, 61.5% of patients with no history had
died compared with 55% in patients with at least one
previous history. In 2013, a meta-analysis including
more than 80 studies reported that hyponatremia was
independently associated with an excess risk of mortality
regardless of comorbidities, even for very moderate
hyponatremia [66]. Recent analyses of small cohorts of
hospitalized patients with hyponatremia have suggested
that hyponatremia is merely a surrogate for the
underlying pathology rather than an independently
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detrimental factor [61, 67]. Chawla et al., show that
hyponatremic patients <120 mmol/l who died all had
acute decompensation of an underlying pathology [61].
Waikar et al., objectified an increased association
between hyponatremia and in-hospital mortality in
metastatic cancer, cardiac disease, and patients admitted
for orthopedic surgery [35]. The prognostic value of low
serum sodium concentrations for mortality has
previously been described for acute myocardial
infarction [68, 69], congestive heart failure [70, 71], and
cancer [72].

b. Biological factors associated with mortality

The relationship between the rapid onset,
mortality, and morbidity of hyponatremia is widely
established [73-76]. Erasmus et al., [77]; Lee et al., [78]
showed that the severity of hyponatremia significantly
influenced mortality.

Several studies have sought to show a severity
relationship between the severity of hyponatremia and
mortality, with inconsistent results [79]. Some studies
show that mortality is higher in hyponatremic subjects
than in normonatremic subjects, both in terms of hospital
mortality and long-term mortality up to 5 years after
hospitalization [80, 81]. However, studies show that
below a certain threshold of natraemia, mortality is no
longer related to hyponatremia: in the study by Waikar et
al., found that hyponatremic patients of any severity had
higher mortality during hospitalization, at 1 year, and at
5 years. The differences in mortality persisted after
adjustment for all categories of hyponatremia (classified
by severity), except for hyponatremia below 120 mmol/I,
for which the 5-year mortality was no longer
significantly higher [35]. For Chawla et al., the hospital
mortality rate increases with the severity of
hyponatremia up to the threshold of 120 mEg/l, at which
point the trend is reversed: the mortality rate falls with
decreasing serum sodium levels [61]. Some authors have
not demonstrated a link between the level of natraemia
and the death of patients [82, 83]. Our results are in line
with these studies where no difference was objectified
for mortality according to the variation of sodium levels.
For a natraemic level between 135 and 130, a mortality
of 45%, a level between 129 and 125, a mortality of 49%,
a level between 124 and 120, a mortality of 77% and a
level below 120, a mortality of 71%. In addition, a recent
study found that a decrease in serum sodium below a
threshold of 132 mmol/L did not contribute to an
additional increase in overall mortality risk [84]. These
findings may challenge the assumption that there is a
causal link between hyponatremia and mortality.
Hyponatremia may be a marker of the severity of an
underlying disease. Similar to the findings of Chawla et
al., As soon as the serum sodium concentration fell
below 120 mmol/L, mortality did not appear to increase
with increasing severity of hyponatremia [61].

A possible mechanism for the increase in
mortality associated with hyponatremia independent of

the underlying disease and the overall lack of further
increase in mortality risk when serum sodium decreases
below 132 mmol/L could be hyponatremia-induced
oxidative stress [85]. It is possible that even small
decreases in serum sodium below 139 mmol/l are
sufficient to induce accumulation of free oxygen radicals
and thus damage proteins, lipids and DNA. There is
increasing evidence that inflammatory mediators, such
as interleukins 1 and 6, can induce hyponatremia by
excessive release of vasopressin [86, 87]. This could
explain the low potential mortality observed in patients
with serum sodium levels below 120 mmol/l, among
whom a large proportion would have hyponatremia
induced by drug treatment rather than severe underlying
disease, and consequently a lower level of inflammation
[88]. Krummel et al., report in their study that mortality
was closely related to hypo-albuminemia, suggesting
that decreased serum albumin and hyponatremia may act
synergistically to increase the risk of death in these
patients [45].

c. Clinical symptoms associated with mortality

Other studies have sought to show a severity
relationship between the underlying etiology of
hyponatremia and mortality. For Clayton et al., mortality
was higher in hyponatremic patients with congestive
heart failure or decompensated liver disease, and lower
for drug etiologies with thiazide diuretics. Patients with
multiple etiologies had a higher mortality rate. For the
authors, the prognosis of severe hyponatremia depended
on the etiology, not the serum sodium level [89].

In our series, shock was significantly related to
mortality in bi-variate analysis (p = 0.008). Similar
results were found in the series of Bennani (p=0.02 and
RR=1.80). It was not studied in the different studies
found in the literature.

A cohort study conducted in a Danish
population-based medical registry objective that the risk
of mortality was increased due to the severity of
hyponatremia in patients with a primary diagnosis of
cancer, liver disease, respiratory disease, and sepsis [84].
In a meta-analysis published in 2013, they were able to
conclude that the risk of mortality was independent of
factors such as age, gender, and diabetes mellitus as an
associated morbidity. They found an increased risk of
mortality in hyponatremic patients with myocardial
infarction (total number of patients 6096, of which
18.3% had hyponatremia), cirrhosis (total number of
patients 906, of which 42.6% were hyponatremic), or
pulmonary infections (total number of patients 10047, of
which 12% were hyponatremic). Some studies (n = 26)
reported data for other diseases or mixed subpopulations
(e.g., elderly), which could not be grouped. The most
represented diseases among these patients (37864 in
total, including 15.1% hyponatremic) were AIDS,
malaria, and malnutrition. Finally, some studies (n = 14,
total number of patients 615410, of which 16.7% were
hyponatremic) were considered separately, because the
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effect of hyponatremia on mortality was studied
retrospectively and diagnoses were not specified. The
meta-analysis of these studies also revealed an increased
risk of overall mortality. In fact, only diabetes mellitus
could have been used as a possible confounder in the
meta-analysis. Therefore, it should be recognized that
unmeasured potential confounders, such as other chronic
diseases, in addition to diabetes mellitus, may have
caused residual confounding, but measured factors
correlated with these confounders would have mitigated
the bias. To date, few studies have attempted to address
the problem of a direct effect of hyponatremia on
mortality or other adverse outcomes [90].

d. Association between mortality and severity scores
In the literature, the percentage of death correlated with
comorbidities based on the Charlson score is:

e Score =0 corresponds to 8%.

e  Score between 1 and 2 corresponds to 25%.

e  Score between 3 and 4 corresponds to 48%.

e Score greater than or equal to 5 corresponds to

59% [91].

The mortality rates observed in our department
according to the score are largely above the expectations.
Furthermore, there is no significant difference between
the different mortality rates objectified for each score
category in our series. We concluded that there was no
association between Charlson score and mortality in
patients with hyponatremia.

However, the work of Jinling Hao et al., reveals
that examination of deceased patients with severe
hyponatremia showed that death was primarily due to
conditions other than hyponatremia. Analysis of the
results showed that the Charlson comorbidity index and
age were the only significant predictive risk factors for
mortality in severe hyponatremia [51]. The Charlson
Comorbidity Index is a well-known prognostic score
validated in a multitude of diseases, including severe
hyponatremia [92, 93]. Altered consciousness is also for
many authors a poor prognostic factor [93-96]. Our
results are in disagreement with these data; in fact, the
disorders of consciousness evaluated on the Glasgow
scale were not a factor of bad prognosis in bi-variate
analysis. The severity of the disease at inclusion is one of
the major factors determining the prognosis of patients in
the intensive care unit. In general, the risk of in-hospital
mortality correlates with the severity of illness, as
measured by physiological severity scores. Bennani's
study used the severity score, IGS Il which was
significantly higher among decedents (p < 0.001).

e. Association of mortality and management,
outcome and length of stay.

Patients transferred to the ICU had
cardiovascular, respiratory or neurological failures. In
the study by Béatrice de Guilbert [20], hyponatremia
was not considered the cause of death. The causes of
transfer to the intensive care unit and the causes of death

were, in order of frequency: neoplastic, infectious,
neurological, cardiological, hepato-gastro- enterological.
Also in his study [20], hyponatremia developed during
hospitalization seems to be associated with a high risk of
unfavorable evolution. The rate of transfer to the
intensive care unit and mortality were significantly
higher than in the group of patients with hyponatremia at
hospital admission. Hyponatremia per se was not the
reason for resuscitation transfer or death in the patients;
the outcome was frequently the result of vital organ
failure, of which hyponatremia only one reflection of the
severity of the clinical situation was underlying
condition. Although iatrogeny was attributed in 4 cases
to the occurrence of hyponatremia during hospitalization
(hemodilution due to filling for 2 patients, transfusion
for 1 patient, and SIADH after introduction of an
antidepressant treatment with a serotonin reuptake
inhibitor for 1 patient), the reason for transfer to the
intensive care unit or the cause of death was never
hyponatremia of iatrogenic cause. The medical intensive
care unit in Marrakech is a service that takes care of
patients with severe conditions. The length of stay can
vary depending on the patient. For those with
hyponatremia, the length of stay was not associated with
mortality. In Sturdik’s study, lack of correction was a
predictive factor for increased mortality strongly
associated with hyponatremia [18]. This agrees with the
results of our study where an association was objectified
between correction of hyponatremia and mortality. In the
presence of correction of hyponatremia, the mortality
rate decreased. Krummel et al., in their multivariate
analysis, found that patients with normalized plasma
sodium had significantly better survival (HR 0.35
[0.20-0.62]), independent of underlying comorbidities
(Charlson Comorbidity Index and serum albumin). In
addition, patients with successful plasma sodium
normalization had a similar Charlson index to those
without. The lack of a relationship between plasma
sodium normalization and in-hospital mortality suggests
that the lack of normalization is not due to premature
in-hospital ~ mortality ~ before  plasma  sodium
normalization, but rather that subsequent mortality may
be due to the lack of plasma sodium normalization.
However, nearly 60% of patients who died during
hospitalization had normalized plasma sodium levels
[45]. Krummel's results are identical to ours in that
patients with correction of hyponatremia had a better
survival 78% compared to those with uncorrected
natraemia 25% (p<0.001).

CONCLUSION

Hyponatremia in the ICU can have a varying
prevalence in different studies. Hyponatremia was found
to be often encountered in elderly patients with
comorbidities, admitted for pathologies  with
neurological, infectious or respiratory manifestations.
Their management includes symptomatic and etiological
treatment.
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The prognosis of hyponatremia in the ICU is

poor as demonstrated by the high mortality rate recorded
in our study, 56%. It is associated with other ionic
disturbances and can see its prognosis worsened in the
presence of hypo-albuminemia, coma, and shock.
Cautious correction is necessary as well as rapid
management before admission to the intensive care unit
if detected earlier in order to reduce the mortality rate.

clinical,

Our study has allowed us to discuss some
etiological and therapeutic aspects that

influence its prevalence, prognosis and occurrence,
which should be confirmed by studies on a larger scale.
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