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ABSTRACT
Objective: To characterize the hyponatremia based on severity in patients with ischemic stroke in the first twenty-four hours. 

Materials & Methods: This cross-sectional descriptive study was done in the Medicine Department of Khyber Teaching Hos-
pital, Peshawar, after obtaining approval from IREB. For a proportion of 25% population with mild hyponatremia, a sample 
of 289 was calculated using Open EPI Software keeping 95% as the confidence interval and 5% as the margin of error. We 
included all adult patients from age 16 years of either gender, having newly diagnosed ischemic stroke and yet had not start-
ed any treatment. Patients having other chronic diseases and endocrine disorders which can cause electrolyte disturbances, 
and act as confounders, were excluded. A Non-probability consecutive sampling technique was used. All data including 
name, age, gender, address, and the presence or absence of and the severity of hyponatremia was recorded. Data was 
analyzed using SPSS-22.

Results: The mean age of the patients was 53 years with SD ± 8.53 (range 40-69 years). Male patients were 56.1% while 
43.9% were females. Out of 289 patients, 101 (35%) patients had hyponatremia. Amongst these patients having hyponatre-
mia, mild hyponatremia was present in 63 (62%), moderate hyponatremia in 27 (27%) and profound or severe hyponatremia 
was present in 11 (11%). 

Conclusion: Hyponatremia was present in about 1/3rd of patients who presented with ischemic stroke in our hospital. Among 
these, severe hyponatremia was seen in 11% of the patients.
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INTRODUCTION
A stroke is defined as a focal or global neurological 

deficit due to a vascular event, which lasts for 24 hours or 
more or leads to death. 1, 2 Electrolyte disturbances e.g. 
hypernatremia, hyponatremia, and hypokalemia are quite 
common in patients suffering from stroke. These distur-
bances may result from the elevation of brain natriuretic 
peptides (BNP), the syndrome of inappropriate antidiuret-
ic hormone (SIADH), and/or inappropriate fluid intake or 
loss. These disturbances may negatively influence the 
outcome of such patients. The patients may develop im-
paired consciousness levels, seizures, complications due 
to seizures, or even death. 3 When the serum level of so-
dium is less than 135 mmol/L, it is called hyponatremia. 4 
The hyponatremia is categorized as mild hyponatremia if 

the serum sodium level is 130-134mmol/L, moderate hy-
ponatremia if the level is 125-129 mmol/L and profound or 
severe hyponatremia if the level is below 125mmol/L. 5, 6, 

7 In patients with serum hyponatremia, however, the total 
body sodium may be low, high, or normal.7 Hyponatremia 
not only is associated with high mortality in hospitalized 
patients but even after discharge from health care centers. 
The high mortality amongst the patients with hyponatre-
mia appears to be due to the severity of the underlying 
disease, so the hyponatremia acts as a marker of the se-
verity of the disease and worse prognosis.8 In patients with 
stroke, hyponatremia may be clinically asymptomatic and 
may be associated with instability, falls, and impaired cog-
nition. 9, 10 As early detection and correction of electrolyte 
disturbances in patients with ischemic may reduce mortal-
ity, we embarked on this study to determine the frequency 
and stage of hyponatremia in patients suffering from isch-
emic stroke.

MATERIAL AND METHODS
This cross-sectional study was done in the Medi-

cine Department of Khyber Teaching Hospital, Peshawar, 
after obtaining approval from IREB. For a proportion of 
25% population with mild hyponatremia, a sample of 289 
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was calculated using Open EPI Software keeping 95% as 
the confidence interval and 5% as the margin of error. 11 We 
included all adult patients from age 16 years of either gen-
der, having newly diagnosed ischemic stroke and yet had 
not started any treatment. Patients having other chronic 
diseases and endocrine disorders which can cause elec-
trolyte disturbances, and act as confounders, were ex-
cluded. A non-probability consecutive sampling technique 
was used. We informed all patients and their caregivers 
about the research, and consent was taken from them 
in writing. After taking a detailed history and performing 
a clinical examination, all the participants were admitted 
to the medical ward. After confirmation of the diagnosis 
as ischemic stroke, 3 ml of venous blood was taken from 
the patients and was sent to the local hospital laboratory 
for measurement of serum electrolytes including sodium, 
potassium, and chloride by using the pertinent reference 
methods of the National Institute of Standards and Tech-
nology (NIST). 12 All data including name, age, gender, ad-
dress, and the presence or absence of and the severity of 
hyponatremia was recorded. We used Statistical Package 
for Social Sciences (SPSS) version 20 for data analysis. 
Hyponatremia was stratified amongst age and gender, for 

effect modifications. All results were presented in the form 
of tables and graphs. 

RESULTS
The age of the 289 patients, ranged from 18 to 75 

years, 53 years was the mean age with SD ± 8.53. Male 
patients were 56.1% while 43.9% were females. The re-
sults related to the baseline characteristics are presented 
in the form of Tables and Bar graphs as follows. 

DISCUSSION
The mean age of our patients was 53 years with SD 

± 8.53. However, the mean age was 61.45 ± 11.8 years 
of the patients studied in another study. There is quite a 
significant difference in the age of the patients in these 
two studies, the obvious reason may be a population dif-
ference. In our study, 56% (162) of the patients were males 
while 44% (127) of the patients were females. Kidwai et 
al. have reported that 60% of the patients as males while 
40% of the patients as females.13 In both of the above stud-
ies, males were predominant i.e. 56-60%. This shows that 
somehow hyponatremia is more common in male patients 
presenting with ischemic stroke. Whether it was just a co-
incidental finding or there is some correlation between the 
male gender and hyponatremia in ischemic stroke needs 
to be sorted out. Mahesar et al. have reported hyponatre-
mia in 38.6% of patients presenting with ischemic stroke. 
Out of these 38.6% of the patients, mild hyponatremia 
was present in 64.7%, moderate hyponatremia in 25.5%, 
and severe hyponatremia in 9.8% of patients. 11 Another 
study conducted on 132 patients at Karachi reported that 
mild hyponatremia was present in 25% of the patients 
(130-134mMol/L), but moderate hyponatremia was pres-
ent in 9.8%.11 Saleem S et al. have also reported hypona-
tremia in 353 patients out of 1000 patients, i.e. 35.5%. 14 So 
most of the studies have reported that 35-38.6% of the pa-
tients suffering from ischemic stroke have hyponatremia. 

CONCLUSION 
Our study concludes that 35% of our patients 

who presented with ischemic stroke had hyponatremia. 
Among these, severe hyponatremia was seen in 11% of 
the patients. Further large-scale studies are needed at 
multiple sites to determine the true prevalence, etiology 
and outcomes of hyponatremia. 
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Table 1: Demographic Biodata of our patients

Variables Group Frequency 
n=289

Percentage

Age in years 18-40 78 27.0%

41-75 211 73.0%

Gender Male 162 56.1%

Female 127 43.9%

Occupation Own Business 194 67.1%

Unemployed 95 32.9%

Marital Status Married 237 82.0%

Unmarried 52 18.0%

Hyponatremia No hyponatre-
mia

188 65.1%

Mild 63 21.8%

Moderate 27 9.3%

Profound 11 3.8%
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