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SUMMARY 

Out of 7843 hospitalized patients 342 ( 4. 36%) hai•e se111m electrolytes abnomwlities. 
Hyponatremia was the most common which was see11 i11 3.45% of al patients and 79.2% of 342 
patiellts with se111m electrolyte abnonnalitics. 73.4% had mild lzyponatremia ( semm sodium 
concentration 121-130 mEq/L) 53 patients (9.6%) had moderate lzyponatrcmia , (semm sodium 
co11centratio11 111-120 mEq/L) and 19 patients (77c-) had sei-cre hyponatremia (se111m sodi1tm 110

mEq/L or less). Advanced renal failure was the most common cause while gastrointestinal problems 
with vomiting dial7'hoea, congestive he01t failure, lii·er disease, post-operative states, and i. v. fluid 
administration were other frequent causes. Mild(\' hyponatrcnzic palients were usually asymptomatic 
but progressive symptomatology appeared with further decline of scrum sodium co11centratio11. 
Cerebral symptoms were seen in 8% of patients 1i·i//1 mild h_\ponatrcmia 53% of cases with moderate 
and 84% of cases with severe h_1po11atremia. 9 patients with lzyponatremia died, mortality being 3.3%. 

INTRODUCTION 

Sodium is the major cation in the extra-cellular 
fluid. Under normal circumstances sodium with 
accompanying anions make up majority of plasma 
osmolality. Changes in the scrum an<l extra-cellular 
fluid sodium level will result in changes in scrum an<l 
ex'tra cellular fluid osmolality which in turn will cause 
shift of water across the cell membrane. If there is 
increase in serum sodium and scrum osmolality water 
would shift out of cells into extra-cellular fluid 
compartment and if there is decrease in serum sodium 
and osmolality the water will move into the cell causing 
cell swelling. The effects of this cell swelling are best 
appreciated in the brain. Since brain is encased in a 
rigid structure, cell swelling will result in increased 
intracranial pressure and its consequences. 

Hyponatremia is probably the most commonly 
reported electrolyte disorder seen in hospitalized 
patients[l]. It is not only a frequent occurrence but it is 
also associated with substantial morbidity and mortality 
[1-6]. 

This prospective study was done to find incidence, 
causes of hyponatremia in our hospitalized patient and 
to see if there is any correlation between symptoms and 
serum sodium level. 

PATIENTS AND METHODS 

This study includes the patients who were admitted 

at Shaikh Zaycd Hospital, during 5 months from April, 
1988 till August 1988. Most of these patients had serum 
electrolytes done at admission or during hospital stay. 
Daily laboratory reports were reviewed. The new 
patil.:nts who were found to have scrum sodium of 130 
mEq/L or less were seen. History was taken with 
special emphasis on previous medical illness, drug 
intake, dietary habits, and also present symptoms 
particularly related to hyponatrcmia like lethargy, 
confusion, obtundation, coma and seizures. Physical 
examination was done with special emphasis on their 
volume status and neurological manifestations. These 
patients were followed up with serial serum electrolyte 
determinations. 

Blood urea, creatininc, blood sugar, complete 
urine analysis, urine electrolytes were done. Chest x-ray, 
electrocardiogram and liver function tests were 
performed. In addition to these, other investigations 
were requested as indicated. Normal scrum sodium 
concentration was taken as 131 to 150 mEq/L. Levels 
below or above that range were considered 
hyponatremic and hypernatremic respectively. 

The patients with hyponatrcmia were divided into 
3 groups, mild, moderate and severe hyponatremia. In 
mild hyponateremia group patients had serum sodium 
between 121 to 130 mEq/L, in moderate hyponatremia 
group scrum sodium was 111 to 120 mEq/L and in 
severe hyponatremia serum sodium was 110 mEq/L or 
less than that. Symptoms of these patients in each group 
were notc<l. Normal serum potassium values were taken 
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3.5mEq/L to 5 mEq/L. Hyperkalemia was diagnosed 
::en serum potassium level was above 5.0 mEq/L. 

RESULTS 

During five months period 7843 patients were 
�itted at Shaikh Zayed Hospital. Out of these 342 
.,:!tients had or developed serum electrolyte 
.J:mormalities during hospital stay. The frequency of 
�erent electrolytes abnormalities is shown in Table 1. 

:-.able 1: Frequency of Different Serum Electrolyte Abnormalities 

�-ponatremia only 
H�-ponatremia and hypokalemia 
Hyponatremia and hyperkalemia 
H�-pokalemia only 
Hyperkalemia only 
Hypematremia only 
All hyponatremia 
All hypokalemia 
All hyperkalemia 

162 
94 
15 
51 
18 
3 

271 

145 

33 

2.06% 
1.20% 
0.19% 
.65% 

0.23% 
0.04% 
3.45% 
1.85% 
0.42% 

Hyponatremia was seen in 271 patients i.e 3.45% 
of all patients and 79% of the patients with serum 
electrolyte abnormalities. Table 2 shows age and sex 
distribution of the patients with hyponatremia. 56 
patients were in fifth and 84 patients were in sixth 
decade. Thus 52% of these patients belonged to age 
group between 41 and 60 years. 170 patients were male 
and 101 patients were female. Frequency of 
hyponatremia according to severity is shown in Table 3 
73.4% of the patients had mild hyponatremia. 19.6% 
had moderate hyponatremia and 7.0% had Severe 
hyponatremia. 

Table 2: Age And Sex Distribution Of Patients With Hyponatremia 

Age group Male Female Total 

0-10 years 5 5 10 
11-20 11 9 20 
21-30 30 11 41 
31-40 10 10 20 
41-50 38 18 56 
51-60 52 32 84 

61-70 17 13 30 
>70 7 3 10 
Total 170 101 271 

setting associated with hyponatremia was advanced 
renal failure. 89 patients had moderate to severe renal 
insufficiency. Next most common �ause was 
gastrointestinal problems associated with vomiting and 
or diarrhoea which was seen in 43 patients. 34 patients 
with congestive heart failure 22 patients with liver 
diseases mainly cirrhosis with ascites and hep�titis with 
liver failure had hyponatremia. 21 patients with surgical 
conditions like intestinal obstruction, trauma or during 
post operative period developed hyponatremia. In 18 
patients hyponatremia occurred due to intravenous fluid 
administration which were given due to lack of oral 
intake for different reasons. 14 patients had malignant 
disease. 6 of these had high urine specific gravity and 
high urine sodium. 4 patients had hyperglycemia, two of 
them were getting chlorpropamide. Two patients with 
pulmonary tuberculosis also had hyponatremia with 
high urine specific gravity and high urine sodium. One 
patient with hyponatremia had hypothyroidisim. In one 
patient hyponatremia developed following mannitol 
administration. Table 5 shows the volume status of 
these patients. 141 patients (Renal failure 89, CCF 34, 
Liver disease 22) presented with edema or fluid 
overload. 66 patients had evidence of volume depletion 
(vomiting, diarrhoea 43, lack of oral intake 18, diuretics 
5) 64 patients were euvolemic.

Table 3: Frequency Of Hyponatremia According To Severity 

Mild hyponatremia (serum sodium 
121-130 mEq/L)
Moderate hyponatremia (serum sodium
lll-120 mEq/L)
Severe hyponatremia (scrum sodium
110 mEq/L or less) 

Table 4: Causes Of Hyponatremia 

Renal failure 
Gastrointestinal problems 
with diarrhoea & vomiting 
CCF 
Liver disease (cirrhosis and other) 
Post-operative 
J.V fluids
Malignant disease 
Diuretics
Hyperglycemia
Pulmonary tuberculosis
Hypothyroidism
Manni to! 
Undetermined

199 73.4% 

53 19.6% 

19 7.0% 

89 

43 
34 
22 

21 
18 
14 
5 

4 
2 

1 
1 

Different causes of hyponatremia seen in these Total
17 

271 

patients are shown in Table 4. Most frequent clinical 
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Table 5: Volume status 

Hypervolemic or edematous 

I Iypovolemic 

Euvolemic 

141 

66 

64 

52% 

23.6% 

22.4% 

Table 6: Symptoms Associated With Different Groups Of 

Hyponatremia 

Mild Moderate Severe 
199 53 19 

Alert 112 11 1 

Lethargy, Weakness 71 14 2 
Confusion 12 12 4 
Stupor 3 12 6 
Coma 1 3 5 

Fits 1 1 

Table 6 shows symptoms seen in these patients. 
84% of patients with severe hyponatremia, 53% of 
patients with moderate hyponatremia and 8% of 
patients with mild hyponatremia had CNS symptoms. 3 
patients out of 53 with moderate hyponatremia, 3 
patients out of 19 with severe hyponatremia and one out 
of 199 with mild hyponatremia died. In most of these 
cases hyponatremia was responsible for death directly 
or indirectly. 

DISCUSSION 

Hyponatremia is a common occurrence in 
hospitalized patients. It is probably the most common of 
all electrolyte abnormalities [1-6]. Owen and Campbell 
in 1968 reported that mean plasma sodium 
concentrations are 5 to 6 mEq/L lower in hospitalized 
patients, than in healthy out-patient control subjects [7]. 
In an other study daily incidence and prevalence rates of 
hyponatremia were reported to be 1 % and 2.5% 
respectively in hospitalized patients in general medical/ 
surgical wards [l]. Devita reported 27% incidence of 
hyponatremia in 196 patients admitted in intensive care 
unit.[8]. We found incidence of hyponatrema 3.45% in 
the hospitalized patients. It was most frequently 
encountered electrolyte abnormality. Hyponatremia was 
present in 3.45% of cases, hypokalemia in 1.75%, 
hyperkalemia in 0.42% and hypernatremia in 0.04% 
cases. Out of 342 patients with electrolyte abnormalities 
hyponatremia was present in 271 i.e. 79%. 

Serum sodium concentration is determined by the 
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external balance of water which is maintained by a 
precise interplay between water intake and water 
excretion. Water intake is controlled by variation in the u·

thirst mechanism and both the availability and ability of u

individual to ingest water. The excretion of water is 
controlled by regulation of antidiuretic hormone 
(ADH) released by hypothalmo-hypophyseal system, 
adequate response of renal tubule to the hormone and 
intact renal mechanisms to concentrate and dilute the 
urine. Thirst is controlled by osmoreceptors and by 
intravascular volume [9-10]. Baroreceptor input may 
modulate the osmoreceptor regulation of thirst in the 
same manner as they do the osmoreceptor regulation of 
ADH. It appears now that the rennin angiotensin 
system is the primary pathway regulating volume 
mediated thirst responses.[11]. 

e 
.: 

] 

Hyponatremia and hypo-osmolality will lead to 
suppression of thirst. The patient will reduce the intake 
of waler which will prevent worsening of hyponatremia. 
But when patients have continued water intake orally or 
as I.V. hypotonic · fluids this protective mechanism is 
bypassed. I.V. nuid administration was responsible for 
hyponatremia in approximately 7% of the cases in the 
present study. 

Appropriate elimination of excess of ingested 
water requires suppression of ADH in response to 
hypo-osmolality. Continued secretion of ADH even in 
the presence of hypoosmolality will lead to retention of 
water and persistence of hyponatremia (12]. Various 
nonosmotic stimuli such as status of extracellular fluid 
and blood volume, emotional status, pain and B
adrenergic stimulation, nicotine use, and decreased 
cardiac output, may increase ADH release [13-16]. 
Clinical conditions associated with such stimuli include 
cardiovascular instability, volume depicted states, 
ncphrotic syndrome, liver disease like cirrhosis, other 
hypoprotenemic states, post operative states, 
glucocorticoid deficiencies, hypothyroidism and certain 
malignancies [17-19]. In this study in 48 cases with 
volume depletion (43 due to gastrointestinal losses and 
5 due to diuretics), 56 edematous cases, (34 congestive 
heart failure and 22 liver disease) 14 cases with 
malignancies, 2 with pulmonary tuberculosis and with 
hypothyroidsm, these non osmolar stimuli for ADH 
release would have contributed to the development of 
hyponatremia. 

A variety of -drugs stimulate ADH release. These 
include narcotics, chlorpropamide, vincristine, clofibrate 
and anticonvulasants. 2 of our patients were recei\ing 
cholorpropamide which probably was responsible for 
hyponatremia in these cases [20]. 
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The intrarenal mechanisms which determine the 
_ of kidney to excrete free water and to form dilute 

in response to changing levels of ADH are 
m::;:;c:tant to prevent hyponatremia. The ability to 

free water in the absence of ADH is dependent 
three factors:-

Adequate delivery of tubular fluid to the distal 
:iephron and thus into the urine. Distal delivery in 
mm depends on (a) normal glomerular filtration 
rare. (b) normal proximal tubular fluid 
reabsorption. If the glomerular filtration rate is 
reduced or proximal tubular reabsorption of 
sodium is increased distal delivery of filtrate would 
be diminished and hence the ability to excrete 
adequate amounts of dilute urine is decreased. 
Adequate function of the ascending limb of loop of 
Henle. In this segment of nephron chloride and 
sodium is reabsorbed and water is not and thus 
dilute urine is formed. Patients who are receiving 
loop diuretics have impairment of this function. 
Hypotonic fluid thus formed must escape water 
::-eabsorption while it passes through the hypertonic 
:neddulla. This requires little or no circulating 
ADH activity. Thus as is well known, excessive 
?.'2ter intake in the presence of renal failure leads 
to water retention, positive water balance and 
hyponatremia. 89 patients i.e. 33% had 
:iyponatremia in this study associated with renal 
failure. Patients with chronic renal failure are able 
to dilute the urine if ADH is adequately 
suppressed, but the free water excretion is 
impaired due to marked decrease in the number of 
functioning nephrons. 

In normovolemic patient hyponatremia can occur 
to syndrome of inappropriate secretion of ADH 

$1ADH). This syndrome has been characterized by the 
=resence of hyponatremia with hyposmolality, urine that 

less than maximally dilute and continued sodium 
�etion in the presence of hyponatremia, absence of 
!rlema and normal renal adrenal and cardiovascular 
�ction. SIADH has been recognized in number of 
;:::seases like malignant tumors, disorders of central 
=ervous system, and pulmonary infections, [21]. 6 
?3-tients with different malignancies and two patients 
�th pulmonary tuberculosis in this study probably had 
SIADH. 

Hyponatremia is also associated with hypertonic 
Slates. Where an impermeant solute (effective osmale) 
other than sodium is circulating in the plasma in high 
.:oncentration. It will draw water from intracellular fluid 

which is low in sodium, into extracellular fluid to 
maintain osmotic equilibrium across cell membranes. 
This will dilute the sodium concentration in 
extracellular fluid. Glucose and mannitol are most often 
responsible for such hyponatremia, [22,23]. Two 
patients with hyperglycemia and one patient after 
mannitol administration developed hyponatremia in this 
study. For each one hundred milligram per deciliter rise 
in blood glucose or mannitol level serum sodium has 
been reported to drop by 1.6 mEq/L.[22]. 

The clinical features of hyponatremia are due to 
decline in plasma osmolality resulting in water 
movement into the brain. The usual symptoms are 
nausea, malaise, lethargy, coma and seizures. 
Hyponatremia related seizures are almost always 
generalized and decrease in frequency as serum sodium 
rises. Patient with primary seizure disorders manifest 
increased frequency if hyponatremia is induced [6]. 

Confusion lethargy stupor and rarely coma usually 
preceede the onset of seizures. Onset of seizures is 
usually associated with further decline in level of 
consciousness. 49% ( out of 23) with acute hyponatremia 
hard seizures. Their mean serum sodium was 107 
mmol/L vs 112 mmol/L [6]. 

The occurrence of neurological manifestation 
associated with hyponatremia correlates with high 
mortality when compared to asymptomatic patients. 
Neurological manifestations of seizures, stupor and 
coma within symptomatic group have not been found to 
predict out come of treatment l6J. The presence and 
severity of these clinical manifestations depend upon the 
level of serum sodium and rapidity of development of 
hyponatremia. Cerebral manifestations are usually 
absent when the concentration of serum sodium is 
higher than 125 mEq/L, while progressive 
symptomatology may appear when the level of sodium 
falls below 115 mEq/L. Arrieff et.al found a gross 
correlation between the decrease in serum sodium 
concentration and the presence of cerebral 
manifestations. We found that 84% of the patients with 
serum sodium less than 110 meq/L and 53% of cases 
with serum sodium 111-120 mEq/L have cerebral 
symptoms. Thus although there is some overlap but still 
a gross correlation between the decrease in serum 
sodium concentration and the presence of cerebral 
manifestations is present as reported by others (4,24-
27]. Mild hyponatremia is usually asymptomatic with 
little increase in morbidity and mortality. Many patients 
with hyponatremia are extremely sick with advanced 
heart, liver, renal , lung disease or advanced cancer. The 
consistently higher mortality in hyponatremic than in 
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normonatremic likely reflects the nature and severity of 
the underlying disease process [1,2,28]. In this study we 
found mortality 3.3% while mortality as high as 50% has 
been reported in patients who had a rapid fall of serum 
sodium concentration below 113 mEq/L by Arricf ct al 
[4]. The nature and severity of underlying disP-ase state, 
the magnitude and the rate of decline of scrum sodium 
concentration appears to be major determinations of 
outcome in hyponatremia patients. 
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