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ABSTRACT

AIM:

The aimof the study is to determine the characteristics, causes and outcome of hyponatremia in hospitalized patients

and to correlate with outcome following treatment. OBJECTIVES;To describe the etiological factors responsible for
hyponatremia in hospitalized patients. To describe the clinical manifestations associated with hyponatremia. To correlate

with outcome following treatment.
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1.INTRODUCTION

Hyponatremia is defined as a serum sodium level less than
135meg/L. An abnormal sodium level does not necessarily
imply abnormal sodium balance, but can be due to abnormal
water balance as well. Hyponatremia, an excess of water in
relation to the sodium in the extracellular fluid, is the most
common electrolyte disorder in hospitalized patients and
particularly so in the elderly.(1) Hyponatremia is important to
recognize because of the potential morbidity and
mortality.(2) The economic impact of hyponatremia on the
patient and the health care facility is evident by longer
duration of stay, higher risk of death and disability and
increased cost of care.(3,4) Identifying the etiology and risk
factors for hyponatremia will help in reducing its incidence in
hospitalized patients and minimize the complications
associated with hyponatremia and improve the overall cost of
health care. There is a lack of Indian data on clinical spectrum
of hyponatremia in hospital setting and treatment strategies to
be adapted in various clinical studies, therefore, we planned to
undertake this prospective follow up study in hospitalized
patients at our tertiary care centre.

2.MATERIALS AND METHODS

Elderly patients (60 yrs and older) admitted in Medical unit,
RMMC&H between January 2013 to April 2014 will be
selected for the study. The period of study is 15 months. A
minimum of 50 subjects with hyponatremia will be selected
for the study.
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INCLUSION CRITERIA:

1. Patients admitted in RMMC&H with Serum
Sodium level less than 135mEg/l will be
selected for the study.

2. Age>60 yrs.

3. Patient admitted in Medical unit.

EXCLUSION CRITERIA:

1. Patients admitted in the ward with Sodium
level greater than 135mEq/I.

Age <60 yrs.

Post operative patients.

Recreational drug users.

Pregnancy.

akowd

Methodol ogy
1. Clinical Assessment

(@ Detailed history - This included history of symptoms
of hyponatremia, predisposing factors and pre- exsting
illnesses if present. The definition of symptomatic
hyponatraemia was based on a clinical assessment of
symptomatology including the presence of altered sensorium,
postural dizziness, lethargy and seizures. Sensorium changes
comprised acute confusional states, memory disturbances
stupor, delirium and/or coma in the absence of dementia,
psychiatric illness and substance abuse. Drugs that can
increase the non-osmotic release of antidiuretic hormone
(ADH) or potentiate its renal action (ADH-

Stimulating drugs) were recorded. History of illnesses causing
hyponatremia such as congestive heart failure, chronic kidney
disease, chronic liver disease, hypothyroidism and other
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conditions which are associated with SIADH such as small
cell lung carcinoma, CNS disease, pulmonary diseases were
taken and recorded. History of fluid loss as in vomiting,
diarrhea, diuretic use, excessive sweating was taken in all
patients.

(b) Physical examination - Detailed clinical evaluation
was done in every patient. Hydration status of the patient was
determined by clinical examination. The signs of hypovolemia
included tachycardia, orthostatic falls in blood pressure,
decreased skin turgor, dry mucous membranes and decreased
peripheral perfusion with a delayed capillary refill more than
three seconds. Hypervolemic state was defined by the
presence of anasarca, ascites, symmetrical and pitting pedal
edema and raised jugular venous pressure (JVP). Accordingly
patients were divided into hypervolemic, hypovolemic and
euvolemic states.

At the time of diagnosis of hyponatremia detailed CNS
examination was done to document the signs of raised ICP
(bradycardia, hypertension and papilledema), mental status of
the patient and other focal neurological deficit. CNS
examination was repeated after the correction of hyponatremia
and the presence of symptoms such as dizziness, lethargy,
altered sensorium and seizures were attributed to
hyponatremia unless there was a coexisting medical condition
or medication effect to account for these symptoms.

2. Investigations

a) Complete blood count — Hemoglobin (Hb), total
leukocyte count (TLC), differential leukocyte count
(DLC) and platelet count.

b) Urine routine examination (RE) and microscopic
examination (ME) and specific gravity.

C) Serum sodium — serum sodium was done 6-8 hourly
in patients with severe hyponatremia on 3% saline
infusion. In symptomatic patients not on hypertonic
saline serum sodium was done daily till the
correction of hyponatremia. In asymptomatic patients
it was done every alternate day.

d) Serum blood urea nitrogen (BUN) and glucose levels
— for calculation of serum osmolality

e) Serum osmolality —was calculated by the formula:

Serum osmolality = 2([Na+] + [K+]) + RBS/18+BUN/2.8

mOsm/L
(RBS in mg/dL, BUN in mg/dL)

Patients were divided in following groups depending
on their serum osmolarity-

(i) Normal osmolarity - 210 —
290 mOsm/L

(i) Hyperosmolar - >290 mOsm/L

(i) Hypo-osmolar - <270

mOsm/L

SIADH diagnostic criteria - The diagnostic criteria
used were as described by Verbalis-(40)

Essential criteria

1) Bxtracellular fluid (ECF) effective osmolality below

270 mOsm/kg water.

2) Inappropriate
mOsm/kg).

3) Clinical euvolemia (absence of signs of hypovolemia
and hypervolemia)

urinary concentration (>100

4) Increased urinary [Na+] while on a normal salt and
water intake.

5) Absence of adrenal, thyroid, pituitary or renal
insufficiency or diuretic use.

Supplemental criteria

1) Abnormal water load test (inability to excrete at least
90% of 20 ml/kg water load in 4 h and/or failure to
dilute urinary osmolality to below 100mOsm/kg).

2) Plasma AVP level inappropriately raised relative to
plasma osmolality.

3) No significant correction of plasma [Na+] with
volume expansion but improvement after fluid
restriction.

3. Management and outcome assessment

Patients with hyponatremia were classified based on
serum sodium levels into following categories:

Serum sodium
concentration

131 - 134 meg/L
120 - 130 meg/L

Category

(i)  Mild hyponatremia

(i)  Moderate
hyponatremia -

(iii)  Severe <120 meg/L
hyponatremia -
4, Treatment strategy - Decision on the treatment

modality of hyponatremia was based on the cause and severity
of hyponatremia and presence of neurological symptoms of
hyponatremia.

i.  Fluid restriction — defined as total fluid intake in 24
hrs equal to the volume of urine output of previous
24 hrs. Fluid restriction was advised in patients with
hypervolemic hyponatremia as caused by CHF, renal
disorders and chronic liver disease and patients with
SIADH.

ii. Normal saline (0.9% NaCl) — normal saline was
given to hypovolemic patients. Normal saline was
also given as part fluid therapy as in cases of febrile
ilinesses, vomiting and diarrhoea.

iii. Loop diuretic- loop diuretic was given for excretion
of free water in cases of SIADH and hypervolemic
hyponatremia.

iv.  Hypertonic (3%) saline- hypertonic saline was given
in severe hyponatremia patients with neurological
symptoms of hyponatremia and hypovolemic or
euvolemic status with aim to increase serum sodium
level by 8meq/L in 24 hrs.

. Data collection - For all patient clinical and
demographic detail, final diagnosis, investigations and
management were recorded onto a standard data collection
sheet as per the study proforma and later transferred to a
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Microsoft Excel spreadsheet for analysis.

6. Statistical analysis - Data were recorded on a
predesigned proforma and managed in a Microsoft Excel
spreadsheet. All the entries were double-checked for any
possible keyboard error. Data so collected was systematically
analyzed. Data are presented as frequency distribution and
simple percentages. Descriptive statistics i.e. mean and
standard deviation has been calculated for the continuous
variables. Categorical variables are expressed as percentages.

3.RESULTS:

1. Age distribution:

e  The maximum number of patients was in the
age group 66 to 80 years. 65% of patients
were between 70-80 years.

e The oldest patient was 86 years.

e Mean age was 60.46years.

e Less than 10% have been affected between

80-90 years.
Fig 1. Age distribution of patients (in percentage)
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2. Sexdistribution:

e There were 32 males (64%) and 18 females (36%)
out of 50 patients in this study.

e Male and female ratio of 1.8:1.

e Elderly males are more commonly affected.

Fig 2: Sex distribution (in percentage)
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3. Symptoms of hyponatremia:
Fig 3: Symptoms of patients (in percentage)

SYMPTOMS (in percentage)

W Asymptomatic (46%)

B Symptomatic (54%)

Fig 4: Distribution of symptoms of hyponatremia (in
percentage). Seweral patients had more than one symptom.
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Correlation of symptoms and lewel of serum sodium:
Totally 23 (46%) patients were asymptomatic with
documented hyponatremia. Among them 3 patients were mild
hyponatremia (131-13mEqg/L) and 20 patients were moderate
hyponatremia (121-130mEg/L). The lowest serum sodium
level among asymptomatic patients was 126 meg/L. (Mean-
127.4meq/L ; SD-2.5meq/L).

4. Pre-existing illness:

Fig 5: Distribution of pre-existing illness (in percentage)

PRE-EXISTING ILLNESS (in percentage)
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58% of patient had hypertension, 40% of patients had
diabetes, 17% of patient had Congestive Cardiac Failure
(CCF), 8% of patient had Chronic Kidney Disease (CKD), 7%
of patient had Liver disease and 5% of patient had
Hypothyroidism as shown in Fig 5.

5. Hydration status:
Fig 6: Hydration status of patients (in percentage)
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Table 1: Hydration status (in number and percentage)

Diagnosis No. of patients Percentage
Hypervolemic 33 66%
Euvolemic 5 10%
Hypovolemic 12 24%
Total 50 100%

More than half of the patients in our study belong to
hypervolemic status (33 patients; 66%) are presented with
symptoms of volume overload.

6. ETIOLOGY OF HYPONATREMIA
In our study most of the patients had multi-factorial etiology.
Most common etiology for hyponatremia

e 22 (44%) due to congestive cardiac failure
8 (16%) due to cirrhosis of liver
6 (12%) due to renal disorder
5 (10%) due to hypothyroidism
5 (10%) due to drugs
2 (4%) due to diabetic ketoacidosis
e 1(2%) due to meningitis
7. Sewrity of hyponatremia:

Na+ in mmol

No. of patients Percentage
116-120 4 8%
121-125 11 22%
126-130 23 46%
131-135 12 24%
Total 50 100%

Fig 7: Severity of hyponatremia (in percentage)
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In our study majority of the patients had moderate
hyponatremia (68%).

Fig 8 Severity of hyponatremia (Na+in mmol) (in percentage)
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e Mild hyponatremia (131-135mmol/l) was seen in 12
(24%) patients.

e Moderate hyponatremia (121-130mmol/l) was seen
in 34 (68%) patients.

e Severe hyponatremia (116-120mmol/l) was seen in 4
(8%) patients.

8. TREATMENT:
Fig 9: Treatment strategy for correction of hyponatremia
(in percentage)

TREATMENT (in percentage)
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e  Fluid restriction was the major treatment given in our
study (65%).
e Diuretics were used in 25% of our patients.
e Normal saline was given in 10% of our patients.
e Hypertonic saline was given in 5% of our patients.
9. Mortality:
Table 3: Outcome in different lewels of hyponatremia.

No. of Outcome
Hyponatremia  patients Death - _
(n=50) (n=5) Discharge (n=45)
Mild 12 1 11
Moderate 34 3 31
Severe 4 1 3

e  The mortality was 10% in this study.

e Among these, 1(2%) patient belong to mild
hyponatremia, 3 (6%) patient belong to moderate
hyponatremia and 1 (2%) patient belong to severe
hyponatremia.

e Death of the patient corresponds with the co-morbid
conditions.
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Outcome in different co-morbid condition:
Table 3: Outcome of different Co-morbid condition

: No. of Outcome
Cc?)nr(;]ict)ir:rlld patients  Death  Discharge
(n=50) (n=5) (n=45)
CCF 22 3 19
Cirrhosis of 8 ) 6
liver

The co-morbid conditions associated with hyponatremia in our
study were hypertension, diabetes, congestive cardiac failure,
cirrhosis of liver, chronic renal disorder, hypothyroidism,
drugs, diabetic ketoacidosis, anemia in failure and meningitis.
Among the study group, 22 patients had CCF, 8 patients had
cirrhosis of liver, 6 patients had chronic kidney disease, 5
patients had hypothyroidism, 5 patients had drugs, 2 patients
had DKA, 1 patient had anemia in failure and 1 patient had
meningitis. The outcome of the patients was related with the
different comorbid conditions. It was observed that the
mortality was more with associated CCF (6%) and cirrhosis of
liver (4%). The overall mortality was 5 (10%) patients.

4.DISCUSSION

Hyponatremia is the most common electrolyte disturbance
seen in hospital practice. It is more common in the elderly
patients with multiple medical comorbidities®. Hyponatremia
has been associated with considerable morbidity and mortality
in many chronic diseases, most notably in patients with
congestive heart failure® and cirrhosis of liver’. Hyponatremia
also leads to increased health care cost and the majority of
these costs are attributable to the incremental resource
utilization for patients who were not admitted specifically for
hyponatremia, but whose hospitalization was prolonged due to
hyponatremia.

In previous studies, incidence of hyponatremia in hospitalized
patients was found to be about 1% to 6%%9'C. 5-year
retrospective study of 2,188 patients, Bennani et al'!
found the incidence of hyponatremia to be 14% at the time
of admission to the intensive care unit while DeVita et al*?
found the incidence of hyponatremia in ICU to be 29.6%. In
this study incidence of hyponatremia in ICU patients was
22.4%. Incidence of hyponatremia has been shown to have
direct correlation with age®. In our study 65% of the patients
were 70 to 80 yrs old. Multiple comorbidities like
Hypertension and Diabetes Mellitus are present in this age
group treatment of which predisposes a patient to
hyponatremia. Use of diuretics is also more common among
the elderly patients, which has been a major cause of
hyponatremia in hospitalized patients. Hawkins et al noted
that increasing age, after adjusting for sex, was
independently associated with both  hyponatremia at
presentation and hospital-acquired hyponatremia®.

In the present study prevalence of hyponatremia was more in
male patients with male: female ratio of 1.8:1 (32 males and
18 females). This is due to the fact that the number of patients
admitted in the male medical wards outnumbered the patients
admitted in the corresponding female wards.

There was difficulty in assessing the exact duration of
hyponatremia as the data of serum sodium prior to the
detection of hyponatremia was not available for most patients
in this study. In this study 54% of the patients had
manifestations of hyponatremia at presentation. A major
proportion (46%) of the patients in the study did not have

evident clinical manifestations of hyponatremia. This can be
possibly due to the reason that acute hyponatremia
(hyponatremia of <48 hr duration) is less frequent than chronic
hyponatremia (>48 hr duration) in which symptoms are
ameliorated by the phenomenon of cerebral adaptation to
hyponatremic state'®.  Major clinical manifestations of
hyponatremia were lethargy (33%) and postural dizziness
(28%) which occurred with equal frequency in both severe
and moderate hyponatremia. Altered sensorium (19%) as
manifestation of hyponatremia was less common and was also
equally frequent in patients with severe and moderate
hyponatremia. In study of severe hyponatremia in Queen’s
Medical Centre, UK, by Clayton et al, 36.2% patients had
neurological symptoms attributable to the hyponatremia at
presentation'. In another study by Nzerue et al on outcome of
hyponatremia in hospitalized patients 52.9% patients had
neurological manifestations?. These included seizures, reduced
consciousness level, confusion unsteadiness and falls. In our
study 19% patients had varied neurological manifestations of
hyponatremia however none of the patient had seizures.

The major pre-existing illnesses present among the patients in
our study were hypertension (58%), diabetes mellitus (40%),
chronic kidney disease (8%), heart failure (17%) and chronic
liver diseases (7%) and hypothyroidism (5%). In our study
hypertension was a major risk factor for hyponatremia due to
diuretic use in elderly patients. The studies on hyponatremia
have not demonstrated direct correlation between
hyponatremia and hypertension, although correlation of
hyponatremia with age® and diuretic use is evident™.

In our study 6 (12%) of the patients had hyponatremia due to
renal disorders out of which 4 patients had pre-existing renal
disease, 2 patient had acute renal failure. Total 8 (16%)
patients had liver disorder (6 patients with pre-existing liver
disease and 2 had acute viral hepatitis) and another 22 (44%)
patients had hyponatremia due to heart failure. Thus 36
patients in our study had renal disorder, heart failure or
chronic liver disease. Thus majority of these patients were
admitted to the hospital due to non-complaince with treatment
and inappropriate fluid intake leading to volume expansion
and dilutional hyponatremia.

In majority of these patients loop diuretics and fluid restriction
was sufficient to correct hyponatremia. In study by Saeed et
al, 37 % of the patients had hyponatremia due to these
disorders (renal disorders 21%, liver disorders 7% and CHF
(9%)™ Ten percent patients in our study had pre-existing
hypothyroidism. In study by Clayton et al hypothyroidism
induced hyponatremia occurred in 3.7%"*.Diuretic use were
also the common cause for hyponatremia in our study.
Thiazide diuretics are a common cause of severe
hyponatraemia'®. Up to a third of elderly patients taking a
thiazide at hospital admission are hyponatremic and 14% of
patients prescribed a thiazide diuretic in primary care have a
sodium below the normal range®'’. Severe hyponatremia
occurs almost exclusively with thiazide rather than loop
diuretics®®,

Saeed et al, studied hyponatremia in hospitalized patients and
in 19 out of 57 patients (33.3%) it was associated with diuretic
use'®. In a study by Huda et al, 14 out of 22 (63.6%) patients
of hyponatremia on diuretics were taking thiazide diuretics?°.
Our hyponatremic patients who were taking a loop diuretic
had at least one other cause for the hyponatremia in the form
of liver disease and heart failure. Loop diuretics are frequently
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used to treat conditions such as congestive cardiac failure
and cirrhosis  in which hyponatremia occurs due to
hypervolemia, while thiazide diuretics are being prescribed
routinely for management of primary hypertension especially
in the elderly age group.

Clayton et al had concluded in their study that selective
serotonin reuptake inhibitors (SSRIs) were a frequent cause of
drug induced hyponatremia'®. They had 12 (11.1%) patients
out of 108 who were taking SSRI. Van Amelsvoort et al had
found that carbamazepine led to hyponatremia in patients with
epilepsy, neuralgia, mental retardation and psychiatric
disorders with a frequency varying from 4.8 to 40%%.
However in our study, none of the patients were taking SSRIs.

In our study 5% patients had severe hyponatremia. Diuretic
use was the most common etiology associated with severe
hyponatremia. In study by Clayton et al on severe
hyponaremia in a hospitalized patients 25 out of 105 patients
had single etiology for severe hyponatremia which included
thiazide diuretics in 11 patients, liver disease in 4 patients,
CNS lesion/stroke in 2 patients, hypopituitarism/Addison’s
disease in 2 patients, lower respiratory tract infection in 1
patient, carbamazepine in 1 patient and unknown cause in
another 4 patients™*.

In our study 43% of the patient had multiple etiological factors
for hyponatremia. In recent studies varying proportions of the
patient have been associated with multiple etiologies of
hyponatremia. In study by Clayton et al 75% of the patients of
hyponatremia had multiple etiologies while in study by
Nzerue et al only 10.9% of the patients had multiple
etiological factors'*2. These studies emphasize the importance
of establishing the various factors responsible for
hyponatremia in the patient so that relevant corrective
measures are taken during the treatment.

Treatment of hyponatremia in our study was decided by the
severity of hyponatremia, presence of symptoms and the
underlying disorders. Patients with clinical evidence of
dehydration as in patients with vomiting, diarrhea and febrile
illnesses and no neurological symptoms of hyponatremia were
treated with normal saline infusion. Patients with dilutional
hyponatremia were treated with fluid restriction (intake equal
to the urine output in previous 24 h) and/or loop diuretics for
promoting excretion of free water.

In our study 10% of the patients received normal saline, 65%
of the patients were on fluid restriction and 25% patients
received loop diuretics. None of the patients were given oral
sodium supplementation due to non-availability. There are
considerable differences in the treatment strategies for
hyponatremia in recent studies on hyponatremia in
hospitalized patients. In study by Hoorn et al on severe
hyponatremia in hospitalized patients, 29% patients were
given normal saline, 9% patients were advised fluid
restriction, 10% patients received oral sodium chloride
supplementation and 19% patients received no therapy for
hyponatremia whereas in study by Nzerue et al 82% of the
patients received normal saline, 9% patient were given fluid
restriction while 6% patients were treated with other treatment
modalities such as withdrawal of drug causing
hyponatremia?2?.

In our study hypertonic 3% saline was used for the treatment
of severe symptomatic hyponatremia. 5% patients were given
hypertonic saline infusion. The aim was gradual correction of

hyponatremia with increase of serum sodium by 8meg/L in 24
hrs. The level of correction was usually within the
recommended level in most patients. In study by Nzerue et al
3% patients received hypertonic saline while in study by
Hoorn et al 5% of the patients received hypertonic
saline??? Therefore the use of hypertonic saline in the
present study has been limited to 3% saline and it
comensurates with the available literature.

The mortality in patients with severe hyponatremia has been
found to be between 20 to 27% in literature®?°. The overall
mortality among patients of hyponatremia in our study was
10% and 20% among patients with severe hyponatremia.

Mortality was not directly related to hyponatremia but to the
severity of the underlying medical condition in the patients. In
2005, Huda et al in their study found that there was 27%
mortality among patients of severe hyponatremia®®, however
mortality among these patients was not directly related to
hyponatremia but to other concomitant severe comorbidity. In
study by Nzerue et al mortality among patients with severe
hyponatremia was 20.2%Z. In our study, congestive cardiac
failure and cirrhosis of liver was the most common cause of
death Papadakis et al had found that hyponatremia is an
independent risk factor for mortality in patients with
cirrhosis’.

Hyponatremia is a common electrolyte abnormality found in
hospitalized patients in general medical and surgical wards.It
is more common in elderly patients and critically ill patients
admitted to the ICU.

Hypertension and Diabetes Mellitus as pre-existing
comorbidity was present in majority of patients and it
predisposed the patients to hyponatremia.

The major causes of hyponatremia were renal disorders, CHF,
and chronic liver disease. Hyponatremia was found to be
related to multiple etiological factors in a large number of
patients.

Treatment of hyponatremia with hypertonic saline should be
restricted to the patients with severe hyponatremia and those
with neurological symptoms of hyponatremia. Treatment with
hypertonic saline is safe provided gradual correction of
hyponatremia is followed.

Osmotic demyelination syndrome is a rare complication
related to the treatment of hyponatremia and should be
suspected in a case of hyponatremia who develop fresh
neurological deficits while on treatment or after treatment with
hypertonic saline.

Severe hyponatremia is associated with considerable mortality
in patients with underlying medical diseases as advanced
cirrhosis.

A systematic approach to the diagnosis of hyponatremia with
the application of simple diagnostic algorithms, using history,
clinical examination and laboratory findings to establish
mechanism of hyponatremia can significantly improve the
assessment and management of hyponatremia.

5.SUMMARY

Hyponatremia is the most common electrolyte disorder in
hospitalized patients particularly in elderly. Hyponatremia is
important to recognize because of the potential morbidity,
mortality and the economic impact on the patient and the
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health care. Studying the etiology, risk factors and
management of hyponatremia in hospitalized patients will
help in reducing its incidence and minimize the
complications associated with hyponatremia.

The study was conducted at a tertiary care centre. These
patients were evaluated for the underlying cause of
hyponatremia which included detailed history and physical
examination followed by  appropriate  laboratory
investigations based on the serumosmolality.

50 patients of hyponatremia were included in the study. 46%
of the patients were asymptomatic and 19% had abnormal
behavior. There was a wide range of etiologies, most
common being congestive heart failure (44%),liver disorder
(16%) and renal disorder (12%). 43% patients had multiple
causes. 5% patients of symptomatic severe hyponatremia
were treated with hypertonic saline infusion, 25% patients
were given loop diuretics with hypervolemic hyponatremia,
fluid restriction was advised to 65% patients and 10%
patients received normal saline. Five patients included in the
study died, 3 of which had congestive cardiac failue and 2
had advanced cirrhosis of liver as underlying cause.

Hyponatremia is a common problem in hospital in patients
more so in critically ill ICU patients. The possible cause of
hyponatraemia should always be soughtas outcome in severe
hyponatraemia is governed by etiology, and not by the serum
sodium level. Treatment of severe symptomatic
hyponatremia  with  hypertonic saline is safe if
recommendation for the rate of correction of hyponatremia is
strictly followed. Osmotic demyelination syndrome is a rare
complication related to the treatment of hyponatremia and
should be suspected in a case of hyponatremia who develop
fresh neurological deficits while on treatment or after
correction of hyponatremia.

6.CONCLUSION

e 65% patients were between 70-80 yrs.

e Elderly males are more commonly affected with male
& female ratio of 1.8:1.

e Symptoms of hyponatremia were present in 54% of
patients. 46% patients had no symptoms of
hyponatremia.

e 58% of patients had hypertension & 40% of patients
had diabetes as co-morbid condition.

e 66% of patient in our study belong to hypervolemic
status.

e Most common etiology of hyponatremia in our study
was due to congestive cardiac failure (44%).

e The second most common cause was cirrhosis of
liver (16%).

e In this study 24% of patient had mild hyponatremia,
68% patient had moderate hyponatremia and 8% of
patient had severe hyponatremia.

e  Fluid restriction was the major treatment given in our
study (65%).

e Diuretics were used in 25% of our patients.

e Normal saline was given in 10% of our patients.

e Hypertonic saline was given in 5% of our patients.

e  The mortality was 10% in this study.

e Among these, 1 (2%) patient belongs to mild
hyponatremia, 3 (6%) patients belong to moderate
hyponatremia and 1 (2%) patient belongs to severe

hyponatremia. Death of the patient corresponds with
the co-morbid conditions.
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