
Disorders of sodium and water metabolism are common in 
hospitalized patients and are occasionally encountered in 
outpatients. both hyponatremia and hypernatremia can cause 
substantial morbidity and mortality, and ironically, incorrect 
treatment can add to the problem. Hyponatremia is de�ned as a 
serum sodium concentration of less than 135 mEq per L.1,2 Patients 
with clinically signi�cant hyponatremia present with nonspeci�c or 
neurologic  symptoms attributable to cerebral edema. When 
coupled with a recent history of altered �uid balance, these 
symptoms suggest the possibility of hyponatremia, which can 
cause substantial morbidity and mortality.

3 Studies suggest that hyponatremia may be p r e s e n t  i n 1 5 
to 22% percent of patients in chronic care facilities when serum 
sodium is de�ned as less than 135 mEq/L.1 The incidence is much 
more in the elderly mainly owing to impaired ability to maintain 
water and electrolyte homeostasis in response to dietary and 
environmental changes.4 The management of these cases needs 
modi�cation due to physiological changes with age affecting 
the renal and other systems. Data r e g a r d i n g  t h e  i n c i d e n c e 
of hyponatremia in elderly in our country is limited. This study was 
done to know the common clinical features and etiology of 
hyponatremia in elderly hospitalized patients and to correlate the 
outcome of these patients with admission serum sodium levels 
elderly patients (60 yrs and older) admitted in Medical I n t e n s i v e 
Care Unit (ICU) with admission diagnosis of symptomatic 
hyponatremia (serum sodium <= 125 mmol/L)  were included 
in the study. 

Relevant history including symptoms and signs at presentation, 
past medical history, drug history and examination �ndings 
were noted. volemic status of the patient was assessed by 
examination. Routine blood and urine investigations i n c l u d i n g 
complete blood count, renal function tests, e l e c t r o l y t e s , 
liver function tests, serum osmolality, urine routine, urine 
osmolality, chest radiograph and imaging studies were done to rule 
out other co-morbid conditions. Serum cortisol level and Serum 
T3,T4 and TSH were done when indicated. All patients were treated 
for hyponatremia based on the hospital protocol. Sodium 
concentrations were measured on the Dimension RxL Max 
Integrated Chemistry System (Siemens India Inc.). This apparatus 
u s e s  i o n - s p e c i � c  e l e c t r o d e  t e c h n i q u e  e n s u r i n g 
measurement of true hyponatremia. The normal range of the 

Laboratory for sodium is 135-145 mmol/L. Serum and urine 
osmolality was measured on Osmometer 800 CL (Slamed 
Inc.). The apparatus uses freezing point depression technique 
for measuring osmolality. The normal range for serum a n d  u r i n e 
osmolality is 275-293 mOsm/Kg H2O and 500-850 mOsm/Kg 
H2O respectively.

Statistics.
The student 't' test was used to determine whether there was a 
statistical difference between improved and e x p i r e d  s u b j e c t s 
in the parameters measured. Proportions were compared using Chi-
square test of signi�cance. One way analysis of variance  w a s 
used to test the difference between groups. I n  a l l  t h e  a b o v e 
test “p” value of less than 0.05 was accepted a s  i n d i c a t i n g 
statistical  signi�cance.

Results:
Of the total of 1440 elderly patients admitted to the medical ICU 
during the 18 month period, 518 patients (36%) had serum 
Sodium<l35 mmol/L a n d  1 0 0  p a t i e n t s  ( 6 . 9 % )  h a d  s e r u m 
Sodium <= l25 mmol/L. The mean age of patients with 
hyponatremia in our study was 72 years with a range of 60 
to 99 yrs. 55 patients were females and 45 patients were males with 
preponderance of hyponatremia in elderly sick females. The mean 
sodium level on admission was 113.89 mMol/L and after 
correction was 129.54 mMol/L. Lethargy, drowsiness with 
slow response and irrelevant talk were the common presenting 
symptoms in our study. Since the C T  s c a n  d o n e  f o r  t h e s e 
patients showed no structural abnormality, t h e s e  s y m p t o m s 
were attributed to hyponatremia. Some of these patients 
also presented with other non-CNS symptoms such as pain 
abdomen, decreased appetite which could not be accounted by 
hyponatremia. At admission, 61% were euvolemic, 23% were 
overloaded and 16% dehydrated. The commonest type of 
hyponatremia noted in our study was Isovolemic Hypo-osmolar 
hyponatremia There was no signi�cant difference when 
the type of hyponatremia was analyzed with t h e  o u t c o m e 
(p> 0 .2559) .  The common co -morbid condit ions  were 
Hypertension (62%), diabetes mellitus (51%), renal failure (22%) and 
ischemic heart disease (18%). The common causes of hyponatremia 
were SIADH (30%) followed by Drugs (24%). Frusemide ( 1 7 % ) , 
Mannitol (3%), Metazolone (2%) and Cisplatin (2%) were 
the drugs found to be associated with drug induced hyponatremia. 
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None of the subjects were on Diuretics when SIADH was 
found to be the cause of hyponatremia. 20 patients succumbed to 
t h e i r  p r i m a r y  i l l n e s s  w i t h  p o s s i b l e  s i g n i � c a n t 
contribution secondary to hyponatremia. Female patients 
tolerated hyponatremia better with a mortality of 9.09% 
as compared to males with  a  mor ta l i t y  of  33 .33%.  Though 
33% of the patients with an admission serum sodium levels 
<105 mmol/L succumbed to death compared to 17.5%

Discussion:
This study was undertaken keeping in view of frequent occurrence 
of hyponatremia in the elderly sick patients who are at higher risk 
of development of electrolyte disturbance as these people have 
age related physiological changes in the function of kidneys 
and other multiple co-morbid conditions. 

SIADH was the most common cause of hyponatremia in our study. 
many studies in the past indicate a higher mortality in the elderly 
patients with severe hyponatremia, with mortality ranging 
from 33% to 86%.14 In the present study the mortality rate 
was 20%. Sterns reported a mortality rate of 5% when the serum 
sodium levels was <105 mmol/L.14 When the mortality o u t c o m e s 
were compared with respect to gender distribution it was noticed 
that females though had higher incidence of hyponatremia, 
responded better to treatment compared to males with 
hyponatremia (p=0.0026). Among those who succumbed, 
the cause of death was secondary to severe sepsis or other 
conditions like progressive cerebro-vascular d i s e a s e ,  a d v a n c e d 
malignancy and acute coronary event. The a s s o c i a t i o n  o f 
hyponatremia with these patients could be incidental or secondary 
to the medications used by these patients for their pre-existing 
illness, as even those patients who succumbed to their illness 
had received correction for  hy ponatremia as per the 
standardized regimen of treatment followed in this study. baran et 
al reported in their study that the association of hyponatremia and 
outcome was not causal , rather it appears to be a marker of an 
underlying disease which carries poor prognosis.
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