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Abstract
Purpose: Hyponatremia is the most common electrolyte disorder seen in hospitalized patients. The prevalence
has been reported to be 5-30% depending on the clinical setting. The aim of this study was to determine the
prevalence and etiologies of hyponatremia in patients now receiving care in our hospital.
Methods: We collected data on two separate days one month apart to evaluate the current prevalence and
etiology of hyponatremia in patients in our hospital. We defined hyponatremia as a serum sodium level less than 135
mEq/L. We also divided hyponatremia patients into 2 groups depending on age to evaluate possible differences in
etiology.
Results: We found that 41 out of 879 patients (4.7%) were hyponatremic. Eighty-five percent of patient’s
exhibited a serum sodium of 130-134 mEq/L. the majority of cases of hyponatremia were associated with medication
use (34.1%). Other associated etiologies were hypovolemia, malignancy, lung disorders, congestive heart failure
(CHF), patients on dialysis and postoperative patients. Twelve patients had data consistent with the syndrome of
inappropriate secretion of antidiuretic hormone (SIADH). In terms of age, 56% of patients were more than 65 years
of age. Patients receiving diuretics was a frequent etiology in older individuals, while dialysis therapy was common in
younger patients.
Conclusion: Our findings suggest that the current prevalence of hyponatremia is not as high as reported in some
previous studies. In addition, the hyponatremia observed tends to be mild and current related conditions include
patients on dialysis therapy. Medication use continues to be a common responsible factor.

Keywords: Hyponatremia; Hyponatremia associated etiologies; Drug
induced hyponatremia; Geriatric hyponatremia

Introduction
Hyponatremia is an important electrolyte disorder frequently
encountered in hospitalized patients [1]. The prevalence of
hyponatremia has been observed to be as high as 30% depending on
the criteria for diagnosis, the clinical setting and the patient population
[2-4]. Hyponatremia continues to be associated with significant
morbidity and mortality especially when serum sodium levels are
profoundly decreased or change rapidly [5-7], but the complications of
hyponatremia may be avoidable when diagnosed early and
appropriately treated [8].
The morbidity and mortality associated with hyponatremia also
depends on the underlying disease states and associated medical
conditions [9,10]. Clinical symptoms may vary from asymptomatic to
seizures and coma [11,12]. We felt it is important to evaluate the
current prevalence of this condition since there are many new drugs
and clinical circumstances that may be associated with hyponatremia
[13-15]. The aim of this study was to determine the prevalence and
etiologies of hyponatremia in patients now receiving care in our
hospital.
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Methods
In order to determine the prevalence and etiology of hyponatremia
in our hospital a search of laboratory data was performed to identify
patients with this diagnosis on two separate days one month apart
using a computerized data retrieval system. Our hospital is a 500 bed
tertiary care center in a major metropolitan area. Patients from all
medical and surgical services were included. Patients from the
obstetrical, gynecological, and pediatric services were excluded. Two
days data, one month apart to avoid patient duplication, were used to
ensure adequate patient numbers. Hyponatremia was defined as a
serum sodium of less than 135 mEq/L. Hyponatremia was subdivided
into 4 groups depending on serum sodium levels: <120 mEq/L
extreme, 120-124 mEq/L severe, 125-129 mEq/L moderate, and
130-134 mEq/L mild. A comprehensive chart review was then
performed for patients found to be hyponatremic in order to identify
diagnostic causes and associated conditions. We also evaluated
characteristics of patients in age groups <65 years of age and >65 years
of age. Finally, after determining the etiologies of hyponatremia in the
patients identified, we compared these diagnoses to those found in
prior studies. The laboratory data were obtained by standard
measurements performed in the hospital Clinical Chemistry
Department. For each etiology, the difference in prevalence between
the two age groups was tested using the Chi-Square test or Fisher’s
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exact test, as deemed appropriate. A result was considered statistically
significant at the p<0.05 level of significance. All analyses were
performed using SAS version 9.4 (SAS Institute, Cary, NC). The study
protocol was approved by our Institutional IRB.

Overall
n=41(%)

<65 years

11 (26.8)

4 (22.2)

7 (30.4)

0.29

5 (12.2)

3 (16.7)

2 (8.7)

1.00

6 (14.6)

1 (5.6)

5 (21.7)

0.21

12 (29.3)

6 (33.3)

6 (26.1)

0.61

ESRD
on 4 (9.8)
Hemodialysis

3 (16.7)

1 (4.4)

0.30

Postoperative

2 (4.9)

1 (5.6)

1 (4.4)

1.00

SIADH

12 (29.3)

6 (33.3)

6 (26.1)

0.61

Etiology

Diuretics
Without CHF

Results

n=18 (44%)

>65
years P=value
n=23 (56%)

With CHF

There were a total of 879 patients with laboratory studies performed
on the two separate days one month apart. Among them, 41 patients or
4.7% were found to be hyponatremic. We found that only 36.6% of
patients had a normal serum sodium level on admission. Of interest,
only 2.4% of patients had a serum sodium level<120 mEq/L, 2.4% had
a serum sodium 120-124 mEq/L and 9.8% 125-129 mEq/L. Eighty-five
percent of patients were found to have serum sodium 130-134 mEq/L.
Table 1 lists etiologies associated with hyponatremia. Patients, who
evidenced multiple possible etiologic factors, which was not
uncommon, were placed in the category where the most significant
contributing cause was considered relevant. Important etiologic
conditions were malignancy, noncancerous pulmonary disorders,
diuretic use with or without heart failure, and other medications, but
end stage renal disease was also noted in 9.8% of patients.
Etiologies

Number of patients (%)

Diuretics w/wo CHF

11 (26.8)

Hypovolemia (nondiuretic)

12 (29.3)

SIADH

12 (29.3)

Pulmonary disease (not cancerous)
n=5
Malignancy n=3
Idiopathic n=1
SSRI n=3
ESRD

4 (9.8)

Postoperative

2 (4.9)

Table 1: Etiologies of hyponatremia (41 patients).
Medications (Table 2) were the most common etiologic factors
associated with hyponatremia (34.1%) with the majority of cases
related to diuretic therapy which included standard agents such as
furosemide and thiazides. SSRI use also was an important causal factor
(3 patients). SIADH was felt to be present in 12 patients with
malignancies, pulmonary disease, and patients receiving
antidepressant therapy and uncertain etiology as associated conditions.
When patient age was considered, 56% of patients were greater than
65 years old. Associated causes such as hypovolemia and postoperative
status did not reveal age differences. Diuretic use was seen more often
in older patients while dialysis therapy was noted in younger patients
(Table 3). These differences were not statistically significant, however.
Diuretics 11 (26.8%)
Diuretics alone 5 (12.2)

Diuretics + CHF 6 (14.6)

Other drugs 3 (7.3%)
SSRI 3 (7.3)

Table 2: Drug therapies associated with hyponatremia n=14 (34.1%).
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Hypovolemia
(nondiuretic)

Table 3: Influence of age on etiologies of hyponatremia.

Discussion
Hyponatremia remains a common clinical disorder encountered in
both hospitalized and nonhospitalized patients [16]. This study
demonstrated a prevalence of 4.7% in hospitalized patients evaluated
on 2 separate days one month apart. Of interest, 36.6% did not
evidence hyponatremia on admission demonstrating that the majority
of these cases acquired the abnormality prior to hospitalization.
Attention to patients with decreased serum sodium levels remains
relevant since data continues to accumulate confirming increased
morbidity and mortality associated with this disorder [5-7,9]. Studies
have demonstrated changes in mentation and mobility in
hyponatremic patients [17] and changes in bone structure and
susceptibility to fracture have also been reported [18,19]. Interest in
hyponatremia has been further stimulated by the recent development
of specific vasopressin receptor blocking agents which can facilitate an
increase in serum sodium levels in patients with clinically significant
low levels [20-23].
Our data revealed that the degree of hyponatremia was often mild.
Eighty-five percent of patients exhibited a serum sodium of 130-134
mEq/L and only 2.4% of patients were in the category of a serum
sodium level less than 120 mEq/L, demonstrating that the degree of
decrease in serum sodium currently observed is often not profound.
Studies have demonstrated that bone changes can occur even with
mild hyponatremia, however [18,24]. It is noteworthy that almost 10%
of patients demonstrated serum sodium values 125-129 mEq/L, levels
that require more active intervention. The data further revealed
etiologies of hyponatremia similar to those recorded in earlier studies
[25]. The majority of patients exhibited medication related
hyponatremia (34.1%) and it was discovered that hyponatremia was
related to diuretic use in most of these patients (78.6%) as has been
described earlier [26]. SSRIs were also a common etiologic factor
indicating the continued risks associated with the use of these agents
[13,14]. Since hyponatremia can affect mentation it is important to
rule out this diagnosis when patient’s exhibit abnormalities of central
nervous system function.
Other important causes of hyponatremia noted in our patients were
malignancy, pulmonary disease, and heart failure. Twelve patients
including three who were receiving antidepressant (SSRI) therapy,
which can be associated with increased vasopressin activity, exhibited
features consistent with a diagnosis of SIADH. Hypovolemia with a
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positive response to volume replacement was also common (29.3%).
Patients with postoperative hyponatremia possibly related to excess
vasopressin activity were also identified, and it was notable that dialysis
dependent patients, who represented a new category, comprised an
important group of our patient population (9.8%). These patients had
multiple etiologies for ESRD and the hyponatremia was felt to be
largely dilutional. This association gains significance since
hyponatremia in maintenance hemodialysis patients has now been
recognized to be associated with increased mortality [26]. An early
study by Waiker et al. [27] evaluating more than fifteen hundred
patients revealed that lower predialysis serum sodium concentration
increased the risk of all-cause mortality. A more recent study of more
than 6000 hemodialysis patients by Nigwekar et al. [26] demonstrated
that hyponatremia was associated with hypercalcemia and
hypoparathyroidism and increased 1 year mortality. In that study,
similar to our data, 89.2% of hyponatremic patients had sodium levels
of 130-134 mEq/L. The latter authors speculate that such electrolyte
changes could relate to bone mineral abnormalities.
Statistical evaluation of diagnoses in relation to patients’ age
distribution was limited by small patient numbers. Numerically it
appeared that the elderly, defined as >65 years of age, who comprised
the majority of our patients, demonstrated diuretic therapy as a
common etiologic factor, while younger patients exhibited end stage
renal disease (ESRD) as an associated disorder related to the
development of hyponatremia. The data suggest that hyponatremia
secondary to traditionally recognized causes remains common in both
age groups, but patients with ESRD now also contribute to the
occurrence of this complication. The continued importance of diuretic
therapy as an etiologic factor for hyponatremia suggests that frequent
monitoring of laboratory data and instruction on fluid intake and
medication use, particularly during episodes of gastrointestinal
disease, might avoid this condition in patients treated with natriuretic
agents. In addition, complications of the misdiagnosis of the etiology
of hyponatremia, accompanied by the indiscriminate use of large
volumes normal saline, may worsen serum sodium levels in patients
with elevated vasopressin levels [8]. It should be emphasized, however,
that patients may have multiple causes for a decrease in serum sodium.
For example a patient with SIADH and nausea and vomiting may
require volume replacement prior to instituting measures to create
negative water balance.
Important observations produced by our data include the fact that
hyponatremia seems to be not as frequent in hospitalized patients as
has been reported in some earlier studies [6,10]. Further, when it does
occur, the degree of decrease in serum sodium is often not substantial.
Both these findings may be the result of the recognition of the value of
more frequent laboratory monitoring of patients on diuretics or who
are receiving drugs that act on the central nervous system. As noted
earlier, however, studies have suggested the possibility of bone
abnormalities, fracture risk and functional central nervous system
changes even with mildly decreased levels of serum sodium [17,19].
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