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ABSTRACT

Introduction: Hyponatremia is defined as a serum sodium level less than 135meq/L. An abnormal sodium level does not necessarily imply
abnormal sodium balance, but can be due to abnormal water balance as well. Serum sodium levels and serum osmolality are normally maintained
under precise control by homeostatic mechanisms involving thirst, anti-diuretic hormone and the renal handling of filtered sodium. Hyponatremia
occurs in a broad spectrum of patients who are asymptomatic to critically ill patients. The clinical presentation has a wide spectrum, varying from
asymptomatic patients to ones having seizures and coma.

Aim: To find out co-relation between grade of hyponatremia with hospital stay, mortality rate and to study whether the primary disease is a cause
for hyponatremia and whether other features cause hyponatremia also.

Materials And Methods: A 1 year cross-sectional observational study was conducted, including 100 adult patients admitted in Vivekananda
Institute of Medical Sciences, Kolkata with hyponatremia (serum sodium <135 mEq/L) in General Medicine ward and in Orthopedics ward (with
fragility fracture).

Results: There was a wide range of etiologies, most common being SIADH (47%), renal disorder (13%), diuretic use (13%), congestive heart
failure (8%), and liver disorder (4%). 16% patients had multiple causes. In 5% patients no cause could be found after extensive investigations.
Mean duration of hospital stay was 7.04 days, which was significantly higher in patients with severe hyponatremia. Incidence of fragility fracture in
our study was 16%.

Conclusion: SIADH was the single most important etiology of hyponatremia. Use of diuretics and chronic kidney disease were also significant
cause of hyponatremia in this study. Other major causes of hyponatremia were CHF, acute gastroenteritis and chronic liver disease. A relatively
large number of patients had endocrine abnormalities (thyroid, adrenal and pituitary).Hyponatremia was found to be related to multiple etiological
factors in a significant number of patients. Neurological symptoms are common in hyponatremia patients. Symptoms of hyponatremia increased

with severity of hyponatremia.
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INTRODUCTION

Hyponatremia is defined as a serum sodium level less than 135meq/L.
"> An abnormal sodium level does not necessarily imply abnormal
sodium balance, but can be due to abnormal water balance as well.

Serum sodium levels and serum osmolality are normally maintained
under precise control by homeostatic mechanisms involving thirst,
anti-diuretic hormone and the renal handling of filtered sodium.
Hyponatremia occurs in a broad spectrum of patients who are
asymptomatic to critically ill patients. The clinical presentation has a
wide spectrum, varying from asymptomatic patients to ones having
seizures and coma.’

Patients in whom the serum sodium concentration is greater than 130
meq/L are usually asymptomatic, whereas those in whom these values
are lower may have symptoms. Clinical symptoms vary from
individual to individual.

The clinical manifestations of hyponatremia are produced by brain
swelling and are primarily a function of the rate of fall of serum sodium
concentration and not the absolute level. Symptoms occurring early in
hyponatremia is usually anorexia, nausea, vomiting. Some patients
may have headache and irritability. As serum sodium levels falls
further patients develop neuropsychiatry symptoms.

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.

I.  To study the clinical profile of hospitalized patients with
hyponatremia

II.  Toprobe into the causes of hyponatremia

III. To find out co-relation between grade of hyponatremia with
hospital stay, mortality rate

IV. To study whether the primary disease is a cause for hyponatremia
and whether other features cause hyponatremia also.

V. To find out incidence of hyponatremia in patients with fragility
fracture

MATERIALSAND METHODS

Study Population

Patients admitted in Vivekananda Institute of Medical Sciences,
Kolkata with hyponatremia (serum sodium <135 mEq/L) in General
Medicine ward and in Orthopedics ward (with fragility fracture).

Type And Duration Of Study
Cross sectional - observational study; period of one year (January 2019
to December2019).

Inclusion Criteria

1. Patients admitted with hyponatremia (serum sodium <135
mEq/L) in General Medicine ward with age >18 years

2. Patients admitted with fragility fracture and hyponatremia in
Orthopedics ward with age > 18 years.

Exclusion Criteria
1. Patients admitted with age <18 years
2. Post-operative patients

Table : Distribution Of Mean K And Serum Uric Acid
Numb|Mea [SD |Mini [Maxi (Medi|P

er n mum [mum |an |value
K In non 53 3.7910.61 |2.000]5.200 |3.800{0.0113
SIADH 06 |40 |0 0 0
patients

In patients|47 3.5310.31(2.800(4.300 |3.500
with 40 |23 |0 0 0
SIADH

serum |In non 53 4.56 {0.86(3.200 7.200 |4.450{<0.0001
uric  [SIADH 83 |34 |0 0 0
acid |patients

In patients|47 3.2910.52(1.500(4.000 |3.400
with 15 190 |0 0 0
SIADH
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Table : Distribution Of Mean Plasma Osmolarity (mOsm/kg H20),
Urine Osmolarity (mOsm/kg H20) And Urine Spot Sodium (mmol/L)

Number|Mean [SD Minim |Maximu |Median
um m
Plasma 100 264.50(12.5200]223.800[279.1000|269.4000
Osmolarity 00 0
(mOsm/kg
H20)
Urine 100 334.00(169.000[96.0000| 1000.000{309.0000
Osmolarity 00 0 0
(mOsm/kg
H20)
Urine spot |100 58.000(26.0000] 10.0000{102.0000(62.0000
sodium 0
(mmol/L)
RESULT & 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 chronic kidney disease, congestive heart
failure and chronic liver disease. ‘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.

This study had included 100 patients of hyponatremia admitted in
general medical wards. In previous studies incidence of hyponatremia
in hospitalized patients was found to be about 5.2 to 28.8%, with an
average of about 25.98% for elderly patients experiencing this
disorder. "*’In this study overall incidence of hyponatremia was 8.2%.
Incidence of hyponatremia has been shown to have direct correlation
with age. " In our study 44% of the patients were 61 to 75 yrs old and
mean age was 62.52 years. In the study of Jain AK et al " and Thomas
Vurgese etal, ' commonest age group affected was 67-80 years (mean
age 73.87 £ 6.54 years) and 45-64 years respectively. 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 almost
comparable in male and female patients with female and male ratio of
1.08:1 (52 females and 48 males). It is more or less corroborative with
the study of Jain AK et al’ (0.96:1) but not corroborative with other
studies.

In our study 12% patients presented with chronic hyponatremia (>48
hours duration of persistent hyponatremia). 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. STADH was responsible in 3 patients.

In our study 55% patients were euvolemic, while 25% were hyper and
20% were hypovolemic at presentation. This finding is also
corroborative with the study of Babaliche P et al "* and Chatterjee N et
al “where euvolemic hyponatremia was 50% and 50.74% respectively.
In our study 13 (13%) of the patients had hyponatremia due to renal
disorders out of which 11 patients had pre-existing renal disease
(chronic kidney disease), one patient had acute renal failure and one
patient was diagnosed to have urinary bladder carcinoma. Total 4 (4%)
patients had liver disorder (4 patients with pre-existing chronic liver
disease and 2 of them developed hepatic encephalopathy) and another
8 (8%) patients had hyponatremia due to heart failure. Thus 23 (23%)
of'the patients in our study had pre-existing renal disorder, heart failure
or chronic liver disease. Sixteen out of these 23 patients were admitted
to the hospital due to non-compliance 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%).""

|

Nineteen percent patients in our study had pre-existing
hypothyroidism. 3 (3%) patients had hyponatremia due to hypothyroid
state. In study by Clayton et al hypothyroidism induced hyponatremia
occurredin3.7%. "

Forty seven (47%) patients in present study fulfilled the diagnostic
criteria for SIADH. The incidence is comparable to the available
literature on hyponatremia in hospitalized patients. In study of
Babaliche Petal *, Jain AK etal’and Chatterjee N etal * STADH was
responsible for 46%, 36% and 33% respectively.

In our study 3 patients had drug induced SIADH (all due to selective
serotonin reuptake inhibitors) 17 patients had SIADH due to
pulmonary  disease (6  cases of pneumonia, 3 lung abscess, 4
bronchogenic carcinoma and 4 tuberculosis), 18 patients had primary
neurological disorders (12 cases of cerebrovascular accident, 4 cases
of meningitis, 1 case of chronic subdural haematoma and 1 case of
Guillain Barre Syndrome), 2 patient had abdominal Koch's, 1 patient
had carcinoma pancreas and 1 had bladder carcinoma. In 5 cases
diagnostic criteria for SIADH was fulfilled but cause couldn't be
determined even after extensive investigations like CT Thorax,
Abdomen etc. Those patients after correction of serum sodium and
clinical improvement, were asked to come OPD on regular basis to
search for any occult pathology.

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 while in our study only 3 patients had hyponatremia
associated with SSRI use. This is possibly because SSRIs are not
usually prescribed for the patients in general medical wards.

Other causes of hyponatremia in this study included Addison's disease
(2 cases), Sheehan Syndrome (1 case), diabetic ketoacidosis (1 case),
extra-renal losses like acute gastroenteritis (5 cases), Psychogenic
polydipsia (2 cases). In the study of Chatterjee N et al" cause of
hyponatremia due to GI fluid loss was 19.5%. That is not in our case
because acute gastroenteritis patients are usually not admitted in our
hospital, they are referred to nearby infectious disease hospital.

40 patients in this study had severe hyponatremia. Cerebrovascular
accident was the most common etiology associated with severe
hyponatremia in 7 patients. Other causes were: chronic kidney disease
(5%), thiazide diuretics (4%), pneumonia (3%), meningitis (2%),
acute gastroenteritis (2%), chronic liver disease (2%), lung abscess
(2%), lung carcinoma(2%), pulmonary tuberculosis (2%), Addison's
disease (1%), carcinoma pancreas (1%), chronic diarrhoea (1%),
diabetic ketoacidosis (1%), primary hypothyroidism (1%), Sheehan
syndrome (1%), SSRI drug (1%), psychogenic polydipsia (1%) and no
cause could be identified in 1 case. In study by Clayton et al on severe
hyponatremia 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. "

Distribution of serum potassium among SIADH and non-SIADH was
statistically significant in our study (p value 0.0113). In non SIADH
mean serum potassium was 3.79 while in patients with SIADH it was
3.534. Hypokalemia is rare in SIADH. Serum potassium concentration
generally remains unchanged. Changes in potassium balance are rarely
mentioned although a reduced total exchangeable potassium was
noted in the earliest reported cases (Schwartz et al., 1957) .
Movement of potassium from the intracellular space to the
extracellular space prevents dilutional hypokalemia.

Serum uric acid was low in patients with SIADH. In our study mean
serum uric acid in patients with STADH was 3.29, while it was 4.56 in
patients without SIADH (p value<0.0001). Passamonte PM in their
study showed that six of eight patients with SIADH (due to small cell
lung CA) had hypouricemia. The coexistence of hypouricemia and
hyponatremia predicted SIADH reliably (6/6 patients). *

The overall mortality in patients with hyponatremia in the study of
Chatterjee N et al °, Chua M et al ” and Huda et al * were 13.5%, 8%
and 27% respectively. However mortality among these patients was
not directly related to hyponatremia but to other concomitant severe
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comorbidity. Mortality in our study was low. Only 2 patients died. Both
had severe hyponatremia. 1 patient had chronic diarrhoea and 1 had
chronic liver disease with hepatic encephalopathy. So, we could not
analyse category wise mortality in mild, moderate or severe
hyponatremia. Papadakis et al had found that hyponatremia is an
independent risk factor for mortality in patients with cirrhosis. *

In our study incidence of fragility fracture was 16% (considering 5
patients had hyponatremia among 31 patients admitted with fragility
fracture). Cumming K, Hoyle GE, Hutchison JD, et al. * in their study
showed that hyponatremia is highly prevalent in elderly patient with
fragility fracture, seen in 26% of cases (Point prevalence of
hyponatremia on admission was 13.4% and a further 12.6% developed
hyponatremia during admission). In our study mostly serum sodium
level at the time of admission was taken. That's why incidence was
less. One thing needs to be mentioned that though we found the
association with hyponatremia, we didn't elaborate all causes of
fragility fracture.

In our study mean duration of hospital stay in moderate hyponatremia
was 6.03 days, while it was 7.26 days for severe hyponatremia. Chua
M etal. " in their study on prognostic implications of hyponatremia in
elderly patients found that median length of hospital stay was 13 days.
In the study of Rubio Rivas H et al. * on hyponatremia in elderly
patients in an acute geriatric care unit and assessed its prevalence and
prognosis. Mean hospital length of stay was 12.8 days. Duration in
these studies were higher because these studies were only on elderly
patients.

CONCLUSION

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

SIADH was the single most important etiology of hyponatremia. Use
of diuretics and chronic kidney disease were also significant cause of
hyponatremia in this study. Other major causes of hyponatremia were
CHEF, acute gastroenteritis and chronic liver disease. A relatively large
number of patients had endocrine abnormalities (thyroid, adrenal and
pituitary).Hyponatremia was found to be related to multiple etiological
factors in a significant number of patients. Neurological symptoms are
common in hyponatremia patients. Symptoms of hyponatremia
increased with severity of hyponatremia.

Treatment of hyponatremia with hypertonic saline should be restricted
to the patients with severe hyponatremia, patients with rapid decline in
serum sodium (in significant amount) and those with neurological
symptoms of hyponatremia.

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.
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