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ABSTRACT 

BACKGROUND 

Hyponatraemia is one of the commonest electrolyte abnormalities among admitted patients. It is also the commonest 
electrolyte abnormality associated with morbidity and mortality. Hence, we aimed to study the clinical and aetiological profile 
of patients admitted with severe hyponatraemia in Pondicherry Institute of Medical Sciences, Pondicherry. 
 

MATERIALS AND METHODS 

A prospective observational study conducted at tertiary care hospital in South India during last 18 months. All patients above 

age of 18 presenting with serum sodium less than or equal to 125 mEq/L were included in the study. Detailed medical and 

surgical history was recorded. Routine investigation like complete haemogram, renal function test, serum electrolytes, thyroid 

function test, serum cortisol and urine spot sodium and osmolality were done. Descriptive variables were expressed in mean 

and standard deviations. They were compared using Mann-Whitney U test and x2 test. 

 

RESULTS 

89 patients presented with serum sodium of less than 135 mEq/L out of which 50 patients had serum sodium level of less 

than 125 mEq/L. The patients with serum sodium level of less than 125 mEq/L were included in the study. 56% were males 

and 44% were females. More than 50% of the patients were above the age of 60. Mean sodium level at admission was 115 

mEq/L. 64% of the patients were euvolaemic at admission while 24% were hypervolaemic. Syndrome of Inappropriate 

Antidiuretic Hormone (SIADH) was the commonest cause for hyponatraemia (18%) and thiazide diuretics use was the second 

most common cause (12%). One death due to hyponatraemia was recorded during our study. There was no association of 

severity of hyponatraemia and symptoms (p >0.05). 

 

CONCLUSION 

Hyponatraemia is common among elderly. SIADH is the commonest cause for hyponatraemia among the admitted patients. 

Chronic hyponatraemia may have a weak association with serum sodium and symptoms. 
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BACKGROUND 

The commonest electrolyte abnormalities encountered 

among hospitalised patients is hyponatraemia. Its 

prevalence is about 15 to 30% among all the electrolyte 

abnormalities in hospitalised patients.1 Hyponatraemia is 

not a disease rather it is a manifestation of various 

disorders. It is a disorder of water balance. It is defined as 

serum sodium level less than 135 mEq/L. Clinical 

manifestations of hyponatraemia are related to osmotic 

water shift leading to increased intracellular fluid 

accumulation, neuronal swelling and cerebral oedema.2 

Volume status and urine osmolality is classified into three 

categories - Euvolaemic, hypovolaemic and hypervolaemic.3 

The clinical manifestations varies from asymptomatic state 

to coma. The common symptoms in case of severe 

hyponatraemia (serum sodium below 125 mEq/L) include 

headache, lethargy, confusion and obtundation. Seizure 

and coma may occur if serum sodium level falls acutely 

below 120 mEq/L.4 In view of limited data available from 

South India, this study was conducted in a tertiary care 

hospital to determine the clinical manifestations of 

hyponatraemia and also to establish the aetiological factors 

for hyponatraemia. 
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MATERIALS AND METHODS 
89 adult patients with serum sodium less than 135 mEq/L 

were admitted in the last 18 months out of which 50 

patients had serum sodium less than 125 mEq/L. Hence, 

50 consecutive patients with serum sodium less than 

125mEq/L were included in the study. Detailed history 

including symptoms of hyponatraemia like nausea, 

headache, lethargy, confusion, seizures and altered 

sensorium were recorded. Past medical history, drug 

history and examination findings were noted. Volume 

status of the patients was assessed clinically and patients 

were classified into euvolaemic, hypovolaemic and 

hypervolaemic. Routine blood investigations including 

complete blood count, renal function tests, serum 

electrolytes, liver function tests, thyroid function tests, 

serum osmolality (calculated), serum cortisol, urine spot 

sodium and osmolality were done. Chest radiograph, 2D 

echocardiography and CT scan of brain were done in 

selected patients. All patients were treated for 

hyponatraemia according to hospital protocol. The 

following diagnostic criteria were applied for Syndrome of 

Inappropriate Antidiuretic Hormone (SIADH)5 : 

1. Decreased serum osmolality (<275 mOsmol/kg);  

2. Urine osmolality >100 mOsmol/kg;  

3. Clinical euvolaemia; 

4. Urine sodium >40 mmol/L;  

5. Normal thyroid and adrenal function; 

6. No renal disease; 

7. No recent use of diuretics.  

 

Ethical committee approval and patient’s consent were 

obtained before proceeding with the study. 

 
Statistical Analysis 

Statistical analysis was done using SPSS 17. Descriptive 

variables were expressed using the mean, standard 

deviation and the median for range and interquartile range. 

Differences between the means of continuous variables 

were compared using Mann-Whitney U test and those of 

categorical variables were compared with the x2 test. 

Levels of significance were expressed as p values. 

 

RESULTS 

Fifty consecutive patients with serum sodium of less than 

125 mEq/L were included in the study. The mean age of 

the patients was 65 years with a range of 35 to 46 years. 

56% of the patients were males. Mean serum sodium level 

at admission was 115.5±14.5 mEq/L. 64% of the patients 

were euvolaemic, while 24% and 12% were hypervolaemic 

and hypovolaemic, respectively (Table 1). 

All the patients presented with lethargy (Figure 1). 

Other common symptoms were nausea (80%), confusion 

(26%) and headache (6%) (Table 1). The association of 

serum sodium and severity of hyponatraemia were also 

analysed. There was no significant association were 

detected between the symptoms and severity of 

hyponatraemia, (p>0.05) (Table 2). 

Among the causes of hyponatraemia, SIADH (18%) 

were the most common cause. The most common 

underlying cause for SIADH was cerebrovascular accident 

(44%) followed by pneumonia (22%). Second most 

common cause was the use of thiazide diuretics. 

Hypothyroidism and adrenal insufficiency was found in 

10% and 4% of the patients, respectively. Hypovolaemia 

was noted among 6 (12%). 5 out of 6 patients had 

vomiting associated with nausea and one patient had 

diabetic ketoacidosis. Hypervolaemia was noted in 12 

(24%) of the patients. Most common cause for 

hypervolaemia was chronic kidney disease. In eight 

patients, cause for hyponatraemia was unidentified. One 

death was recorded in a patient with diabetic ketoacidosis 

(Table 3). 

 

Characteristics Number of Patients 

Age (yrs.) 

<40 

41-50 

51-60 

61-70 

71-80 

>80 

 

1 (2%) 

7 (14%) 

6 (12%) 

19 (38%) 

15 (30%) 

2 (4%) 

Sex 

Male 

Female 

 

28 (56%) 

22 (44%) 

Volume status 

Euvolaemic 

Hypervolaemic 

Hypovolaemic 

 

32 (64%) 

12 (24%) 

6 (12%) 

Plasma Osmolality 

Hypoosmolar 

Normoosmolar 

Hyperosmolar 

 

32 (64%) 

12 (24%) 

6 (12%) 

Symptoms 

Lethargy 

Nausea 

Confusion 

Headache 

Hiccups 

Seizures 

Death 

 

50 (100%) 

40 (80%) 

13 (26%) 

3 (6%) 

2 (4%) 

1 (2%) 

1(2%) 

Table 1. Clinico-Epidemiological Characteristics 

of Hyponatraemic Patients (n=50) 
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Serum Sodium (mEq/L) Lethargy Nausea Hiccups Headache Confusion Seizures 

Less than 100 2 1 0 0 1 0 

101 to 110 10 10 1 1 4 1 

111 to 120 23 15 1 1 4 0 

121 to 125 15 13 0 2 3 0 

Chi-square test Cannot be 

Computed 

6.502 1.593 0.979 2.294 3.78 

P-value 0.090 0.661 0.806 0.514 0.286 

Table 2. Association Between Symptoms of Hyponatraemia and Serum Sodium Levels (n=50) 

 

Aetiology Number of Patients 

SIADH 

CVA 

Pneumonia 

TB meningitis 

Disseminated TB 

Carcinoma prostate 

9 (18%) 

4 (44%) 

2 (22%) 

1 (11%) 

1 (11%) 

1 (11%) 

Diuretics 

Thiazides 

Loop diuretic 

8 (16%) 

6 (75%) 

2 (25%) 

Endocrine 

Hypothyroidism 

Adrenal insufficiency 

7 (14%) 

5 (10%) 

2 (4%) 

CCF 4 (8%) 

Cirrhosis of liver 3 (6%) 

Chronic kidney disease 5 (10%) 

GI loss 5 (10%) 

Hyperglycaemia 1 (2%) 

Unidentified 8 (16%) 

Table 3. Aetiology of Hyponatraemia (n=50) 

 

 
Number of Patients with Presenting Symptoms (n=50) 

 

DISCUSSION 

Hyponatraemia is one of the commonest electrolyte 

abnormalities encountered among hospitalised patients. It 

is seen mainly in elderly population.6 In our study, the 

mean age of presentation was 65 years, similar to a study 

conducted by Anpalahan et al.7 The hyponatraemia in the 

elderly is mainly due to age-related physiological changes 

in the function of kidneys and other comorbid conditions. 

Fliers et al8 showed that daily water intake of even 1500 

mL may lead to hyponatraemia in elderly. A study done by 

Palindungan et al9 showed elderly had prevalence ratio 

2.43 for developing hyponatraemia than young individuals. 

The prevalence of hyponatraemia was more among 

males as compared to females in our study. Various other 

studies from northern India have also shown the same 

trend.6,10 Although, a study by Clayton et al11 and 

Zieschang et al12 showed that hyponatraemia was more 

common in elderly female. 

Lethargy was a universal symptom in our study. 80% of 

patients had nausea and 4% had hiccups. A study by 

George et al13 found strong and independent association 

between hyponatraemia and hiccups. Seizure is another 

common manifestation of severe hyponatraemia.14 In our 

study, 13 patients had serum sodium less than 110 mEq/L 

and only one patient presented with seizures. In contrast 

to other studies where serious manifestations like seizures 

are associated with very low serum sodium, we found no 

significant (p>0.05) association between the serum level of 

sodium and symptoms. This may be due to chronic 

hyponatraemia in our study population. The symptoms of 

hyponatraemia are due to cerebral oedema and severity 

depends upon the rapidity of onset and absolute decrease 

in serum sodium. 

Most common type of hyponatraemia in our study was 

euvolaemic (64%). This is in the agreement with the 

studies done by Natkunamet al15 and Mittal et al.7 In both 

the studies, 70% and 61% of the patients were 

euvolaemic, respectively. In a study by Chen et al,16 

hypovolaemic hyponatraemia was most common. In our 

study, we recorded on 6 patients with hypovolaemia. 

Although, clinical assessment of volume status has limited 

sensitivity and specificity in assessing the extracellular fluid 

volume in hyponatraemic patients.17 This would have 

underestimated the number of patients with hypovolaemia 

or overestimated the number of euvolaemic 

hyponatraemia. This could be one of the limitations of our 

study. 

SIADH was the commonest cause for hyponatraemia in 

our study. Cerebrovascular accident was the commonest 

underlying disorders causing SIADH followed by lower 

respiratory tract infection. This is similar to results of study 

done by Rao et al.14 Though, 64% (32) of the patients had 

hypo osmolar euvolaemic hyponatraemia, only 9 of them 

fulfilled the criteria of SIADH. We believe that the most of 

the patients with unidentified cause may have SIADH. 

Diuretic usage (16%) was second most common cause 

for hyponatraemia in our study. Six patients were on 

thiazide diuretic and two were on loop diuretic. Many other 

studies have also reported diuretic as one of the major 

causes of hyponatraemia.18,19 Loop diuretics are 

infrequently associated with hyponatraemia as compared to 

thiazide diuretics especially in the elderly population.20 
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Hence, thiazide diuretics should be used cautiously in 

hypertensive elderly patients. 

Most of the patients in our study were hypoosmolar 

(64%), but 12% of the patients were hyperosmolar. This 

maybe due to large number of patients were diabetics. 

Since, we used calculated osmolality and its determinants 

were sodium, glucose and urea, which are significantly 

altered in diabetes and renal failure.21 

Assessment of volume status, measurement of plasma 

and urinary osmolality are the key steps in the 

management of hyponatraemia. It is important to 

recognise this abnormality at the earliest and to treat 

promptly to decrease the mortality. In a study by 

Zieschang et al,11 mortality among elderly was high with or 

without delirium. Funk et al21 demonstrated the increasing 

severity from borderline to severe hyponatraemia is 

associated with independent mortality risk. The odds ratio 

for borderline, mild and severe hyponatraemia is 1.32 

(1.25-1.39), 1.89 (1.71-2.09) and 1.81 (1.56-2.10), 

respectively. In this study, one death was recorded in a 

patient with diabetic ketoacidosis. 

CONCLUSION 

Hyponatraemia is fairly common among elderly, especially 

among the males. Significant number of patients suffer 

from hypoosmolar euvolaemic hyponatraemia. Among the 

causes, SIADH and thiazide diuretics are relatively 

common. Chronic hyponatraemia may have weak 

association with serum sodium and symptoms. Further 

study with large sample size of patients with established 

chronic hyponatraemia may be conducted to analyse the 

clinical epidemiological features of chronic hyponatraemia. 
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