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Background: Ischemic stroke is among the major causes of morbidity and mortality 
worldwide. Patients with ischemic stroke commonly experience electrolyte 
disturbance due to ischemic injury, stress response, hormonal changes, and low 
dietary intake. This condition can contribute to the organ damage, raise the 
possibility of developing complications, and prolong hospital stay. Information 
regarding electrolyte disturbance in ischemic stroke patients has remained scarce, 
especially in the region of Abbottabad. Objective: To determine the frequency of 
electrolyte imbalance in ischemic stroke patients presenting to Ayub Teaching 
Hospital Abbottabad. Study Design: Cross sectional study. Duration and Place of 
Study: This study was conducted from 15 January 2025 to 15 May 2025 in the 
Department of Neurology, Ayub Teaching Hospital Abbottabad, Pakistan. 
Methodology: A total of 120 patients aged 40 to 70 years of either gender with 
ischemic stroke within 36 hours of onset were included. Venous blood samples were 
collected before administration of intravenous fluids to assess serum sodium, 
potassium and calcium levels. Electrolyte imbalance was labeled when serum sodium 
was 130 millimoles per liter or less, serum potassium was 3.5 millimoles per liter or 
less or serum calcium was below 2.20 millimoles per liter. Data were analyzed using 
Statistical Package for Social Sciences version 26. Results: The mean age of patients 
was 55.05 ± 8.38 years. Hypokalemia was found in 20.00% patients, hyponatremia 
in 30.00% patients, and hypocalcemia in 50.00% patients. Conclusion: Electrolyte 
imbalance is common in ischemic stroke patients, with hypocalcemia being the most 
frequent abnormality followed by hyponatremia and hypokalemia. 
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INTRODUCTION 
Ischemic stroke is a common neurological condition 
caused by the sudden restriction or occlusion of the blood 
flow to the brain, leading to the inadequacy of oxygen and 
glucose levels in the brain.1 The restriction in blood flow 
leads to neuronal damage and cell death if reperfusion is 
not done immediately.1 The common cause of ischemic 
stroke is primarily associated with thrombosis or 
embolism of the cerebrovascular arteries and accounts for 
the overall number of stroke cases.2 The symptoms shown 
by the patient primarily depend upon the area affected in 
the brain, which may include weakness, aphasia or speech 
disturbances, facial weakness, and poor coordination.3 The 
severity of ischemic stroke is dependent upon the duration 
of ischemia, the size of the blood vessel, and individual risk 
factors like age, hypertension, diabetes mellitus, and 
cardiovascular disease.4 

Electrolytes are very prevalent concerns for patients 
who are hospitalized because they indicate an imbalance 
of sodium, potassium, calcium, magnesium, or chloride in 
the body.5 Each of these components is very important to 

maintain signal transmission in nerves, muscle 
contraction in skeletal muscle, fluid balance in the body, as 
well as the balance between acids and bases in the body.6 
These six electrolytes are very common concerns that 
patients with similar symptoms experience, with 
hyponatremia and hypokalemia topping the list.7 The 
complications include patients who are severely ill and 
experience confusion, seizure disorders, arrhythmias, 
muscular weakness, or prolongation of hospitalization.8  

Electrolyte imbalance is increasingly noted among 
ischemic stroke patients and can greatly influence the 
course of the illness and its management and outcomes.9 
The resulting injuries within the central nervous system 
due to stroke can alter the regulation of hormones in the 
body and lead to conditions like the syndrome of 
inappropriate secretion of antidiuretic hormone or 
cerebral salt-wasting syndrome and hyponatremia as 
already discussed.10 In addition, stress response, 
decreased oral intake, intravenous fluids, as well as the use 
of particular medications, influence electrolyte imbalances 
among stroke patients.11 Findings suggest patients with 
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stroke and electrolyte imbalances have longer stays and 
greater chances of complication during hospitalization.12 

In a study by Hossain M, et al. has shown that 
frequency of hypokalemia was 18.7% in patients with 
ischemic stroke.13 In another study by Khan A, et al. has 
shown that frequency of hyponatremia was 35% in 
patients with ischemic stroke.14 In another study by Ashraf 
AS, et al. has shown that frequency of hypocalcemia was 
53% in patients with ischemic stroke.15  

There is a lack of local information regarding the 
occurrence of electrolyte imbalances in ischemic stroke 
patients in the region of Abbottabad. The current research 
findings are largely based on studies done in large cities, 
which may not be applicable to the local population owing 
to differing lifestyle, dietary habits, and health facilities. 
Patients suffering from ischemic strokes admitted to the 
hospitals in Abbottabad often come late to the hospitals, 
along with the possibility of the existing electrolyte 
abnormalities not being comprehensively recorded. Via 
the conduct of the current study, the prevalent 
abnormalities in the ischemic stroke patients within the 
local context can be comprehended. 
 

METHODOLOGY 
This cross-sectional study was carried out in the 
Department of Neurology at Ayub Teaching Hospital 
Abbottabad Pakistan from 15 January 2025 to 15 May 
2025 after approval of the synopsis. Ethical clearance was 
obtained from the hospital ethical committee and CPSP 
before initiation of the study and all research activities 
were conducted according to institutional guidelines. The 
sample size was 120 and was calculated using WHO 
sample size software by taking a 95% confidence level a 
7% margin of error and an expected frequency of 
hypokalemia of 18.7% in patients with ischemic stroke.13 
Patients aged from 40 to 70 years of either gender who 
presented with ischemic stroke within 36 hours of onset 
were included. Ischemic stroke was considered present 
when computed tomography of the brain demonstrated 
loss of grey-white matter differentiation with 
hypoattenuation of deep nuclei or cortical hypodensity 
associated with parenchymal swelling and gyral 
effacement, along with clinical features such as abnormal 
reflexes inability to speak, reduced sensation, imbalance, 
mental function changes including irritability or 
behavioral disturbance, visual impairment with visual 
acuity less than 6/6, difficulty in walking with muscle 
power less than 5/5 or limb weakness within 36 hours. 
Patients with history of chronic kidney disease, use of 
medications such as diuretics or corticosteroids, prior 
neurological deficit, hematoma on CT scan, history of any 
major surgery, or pregnancy confirmed on ultrasound 
were excluded from the study. 

Baseline demographic characteristics were recorded 
including age, gender, body mass index, socioeconomic 
status, education level, duration of complaints and 
residential status. A brief clinical history was taken and 
physical examination was performed to document 
neurological findings relevant to stroke presentation. Five 
milliliters of fasting venous blood were drawn from each 
patient within 36 hours of stroke onset before 
administration of intravenous fluids. Samples were sent 

immediately to the hospital laboratory under supervision 
of qualified laboratory staff for analysis of serum 
electrolytes. The primary outcome was electrolyte 
imbalance, which was assessed after laboratory 
evaluation. Electrolyte imbalance was considered present 
if any abnormality was detected in serum potassium, 
sodium or calcium levels. Hypokalemia was taken as 
serum potassium level of 3.5 mmol/L or less, 
hyponatremia as serum sodium level of 130 mmol/L or 
less and hypocalcemia as serum calcium level below 2.20 
mmol/L. Patients fulfilling any of these criteria were 
labeled as having electrolyte imbalance. 

Data were entered and analyzed using SPSS version 
26. Quantitative variables were expressed as mean with 
standard deviation. Categorical variables including were 
presented as frequencies and percentages. Stratification of 
electrolyte imbalance was performed with respect 
demographics. Post-stratification comparisons were made 
using chi-square test or Fisher exact test and a p value of 
0.05 or less was taken as statistically significant.  
 

RESULTS 
The study included total 120 ischemic stroke patients with 
mean age was 55.05 ± 8.38 years and mean BMI was 25.37 
± 2.75 kg/m² (as shown in Table-I). The baseline 
electrolyte levels shows mean potassium level was 4.08 ± 
0.66 mmol/L, mean sodium level was 133.82 ± 7.73 
mmol/L, and mean calcium level was 2.15 ± 0.29 mmol/L 
(as shown in Table-I). Regarding gender distribution, 
males were predominant with 80 patients (66.7%) 
compared to females who were 40 patients (33.3%) (as 
shown in Table-I). Most of patients belongs to poor 
socioeconomic status with 68 patients (56.7%), followed 
by middle class with 29 patients (24.2%) and rich class 
with 23 patients (19.2%) (as shown in Table-I). The 
residential status shows that 68 patients (56.7%) were 
from rural areas while 52 patients (43.3%) were from 
urban areas (as shown in Table-I). 

Table I 
Patient Demographics and Clinical Characteristics 

Demographics Mean ± SD / n (%) 
Age (years) 55.05 ± 8.38 
BMI (kg/m²) 25.37 ± 2.75 
Potassium (mmol/L) 4.08 ± 0.66 
Sodium (mmol/L) 133.82 ± 7.73 
Calcium (mmol/L) 2.15 ± 0.29 
Gender   
Male n (%) 80 (66.7%) 
Female n (%) 40 (33.3%) 
Socioeconomic Status   
Poor n (%) 68 (56.7%) 
Middle n (%) 29 (24.2%) 
Rich n (%) 23 (19.2%) 
Residential Status   
Rural n (%) 68 (56.7%) 
Urban n (%) 52 (43.3%) 

The frequency of electrolyte imbalances reveals that 
hypokalemia was present in 24 patients (20.00%) and 
absent in 96 patients (80.00%) (as shown in Table-II). 
Hyponatremia was observed in 36 patients (30.00%) 
while 84 patients (70.00%) did not have hyponatremia (as 
shown in Table-II). Hypocalcemia shows equal 
distribution with 60 patients (50.00%) having 
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hypocalcemia and 60 patients (50.00%) not having 
hypocalcemia (as shown in Table-II). 

Table II 
Frequency of Electrolyte Imbalances in Ischemic Stroke 
Patients 

Electrolyte Imbalance Frequency %age 
Hypokalemia     

Yes 24 20.00% 
No 96 80.00% 

Total 120 100% 
Hyponatremia     

Yes 36 30.00% 
No 84 70.00% 

Total 120 100% 
Hypocalcemia     

Yes 60 50.00% 
No 60 50.00% 

Total 120 100% 

The association of electrolyte imbalances with 
demographic factors demonstrates that for age groups, 
patients ≤55 years had hypokalemia in 15 patients 
(22.4%) compared to 9 patients (17.0%) in >55 years 
group with p-value of 0.462 which was not significant (as 
shown in Table-III). For hyponatremia, 21 patients 
(31.3%) in ≤55 years and 15 patients (28.3%) in >55 years 
showed p-value of 0.718 which indicates no significant 
association (as shown in Table-III). Hypocalcemia was 
present in 34 patients (50.7%) in ≤55 years and 26 
patients (49.1%) in >55 years with p-value of 0.854 
showing no significance (as shown in Table-III). When BMI 

was analyzed, patients with BMI ≤25 kg/m² had 
hypokalemia in 16 patients (23.5%) while those with BMI 
>25 kg/m² had 8 patients (15.4%) with p-value of 0.269 
(as shown in Table-III). Hyponatremia was seen in 17 
patients (25.0%) with BMI ≤25 kg/m² and 19 patients 
(36.5%) with BMI >25 kg/m² having p-value of 0.172 (as 
shown in Table-III). For hypocalcemia, 36 patients 
(52.9%) with BMI ≤25 kg/m² and 24 patients (46.2%) 
with BMI >25 kg/m² showed p-value of 0.461 (as shown in 
Table-III). Socioeconomic status analysis reveals that 
among poor patients, hypokalemia was present in 16 
patients (23.5%), among middle class in 5 patients 
(17.2%), and among rich in 3 patients (13.0%) with p-
value of 0.522 by Fischer Exact Test (as shown in Table-
III). Hyponatremia was observed in 17 poor patients 
(25.0%), 10 middle class patients (34.5%), and 9 rich 
patients (39.1%) with p-value of 0.368 (as shown in Table-
III). Hypocalcemia shows 36 poor patients (52.9%), 13 
middle class patients (44.8%), and 11 rich patients 
(47.8%) with p-value of 0.745 (as shown in Table-III). The 
residential status comparison shows that rural patients 
had hypokalemia in 16 patients (23.5%) compared to 
urban patients with 8 patients (15.4%) having p-value of 
0.269 (as shown in Table-III). For hyponatremia, 17 rural 
patients (25.0%) and 19 urban patients (36.5%) were 
observed with p-value of 0.172 (as shown in Table-III). 
Hypocalcemia was present in 36 rural patients (52.9%) 
and 24 urban patients (46.2%) with p-value of 0.461 
showing no statistical significance (as shown in Table-III). 

Table III 
Association of Electrolyte Imbalances with Demographic Factors 

Demographic Factors 
Hypokalemia  p-

value 
Hyponatremia  p-

value 
Hypocalcemia p-

value Yes n(%) No n(%) Yes n(%) No n(%) Yes n(%) No n(%) 

Age (years)  
≤55 15 (22.4%) 52 (77.6%) 

0.462  
21 (31.3%) 46 (68.7%) 

0.718  
34 (50.7%) 33 (49.3%) 

0.854 
>55 9 (17.0%) 44 (83.0%) 15 (28.3%) 38 (71.7%) 26 (49.1%) 27 (50.9%) 

BMI (Kg/m²)  
≤25 16 (23.5%) 52 (76.5%) 

0.269 
17 (25.0%) 51 (75.0%) 

0.172 
36 (52.9%) 32 (47.1%) 

0.461  
>25 8 (15.4%) 44 (84.6%) 19 (36.5%) 33 (63.5%) 24 (46.2%) 28 (53.8%) 

Socioeconomic 
Status 

Poor 16 (23.5%) 52 (76.5%) 
0.522* 

17 (25.0%) 51 (75.0%) 
0.368  

36 (52.9%) 32 (47.1%) 
0.745  Middle 5 (17.2%) 24 (82.8%) 10 (34.5%) 19 (65.5%) 13 (44.8%) 16 (55.2%) 

Rich 3 (13.0%) 20 (87.0%) 9 (39.1%) 14 (60.9%) 11 (47.8%) 12 (52.2%) 
Residential 

Status  
Rural 16 (23.5%) 52 (76.5%) 

0.269 
17 (25.0%) 51 (75.0%) 

0.172  
36 (52.9%) 32 (47.1%) 

0.461  
Urban 8 (15.4%) 44 (84.6%) 19 (36.5%) 33 (63.5%) 24 (46.2%) 28 (53.8%) 

*Fischer Exact Test 

 
DISCUSSION 
In this study, hypokalemia was recorded among 24 
patients (20.00%), showing its high prevalence. This can 
be accounted for by the high degree of sympathetic 
stimulation in stroke patients, as well as its propensity for 
intracellular potassium movement, and probably their 
poor diet during the stroke phase. The stress response 
associated with stroke triggers the released 
catecholamines, facilitating the movement of potassium 
ions into cells and hence lowering the serum potassium 
levels. Hyponatremia recorded the second highest 
prevalence among the electrolyte disorders and was noted 
among 36 patients (30.00%). This could be associated 
with the high prevalence of the Syndrome of Inappropriate 
ADH secretion, which is very common among stroke 
patients. Damage associated with the hypothalamic-
pituitary axis due to stroke brings an increase in ADH 
secretion and water retention in the body, hence lowering 
the concentration of sodium in the blood. Additionally, the 

increase in sodium excretion due to the Cerebral Salt 
Wasting Syndrome is also probable among stroke patients 
as the kidneys increase sodium excretion due to the 
associated brain injury due to stroke. Hypocalcemia 
recorded the highest prevalence among the disorders and 
was revealed among 60 patients (50.00%) of the study 
population. This could be attributed by the stress of illness 
and inflammation associated with stroke, which might 
render the parathyroid glands less responsive and affect 
Vitamin D metabolism and also increase urinary calcium 
excretion due to stress-associated hormones and possible 
movement of calcium ions into the damaged areas within 
the brain due to stroke. The low levels associated with 
stroke also influence the decrease in calcium levels as 
measured in the blood tests as it is largely bound by 
albumins within the blood. 

The present study found hypokalemia in 24 patients 
(20.00%) which is comparable to findings of 
Bandyopadhyay et al. 16 who reported hypokalaemia in 
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31% of stroke patients and Setyawati et al. 17 who found it 
in 31.2% of ischaemic cases. However these rates are 
higher than current study which may be due to their 
inclusion of both ischaemic and haemorrhagic stroke cases 
where haemorrhagic stroke shows more potassium 
disturbances. The lower frequency in present study could 
be explained by better nutritional status of patients or 
early presentation before significant electrolyte shifts 
occurs. Hyponatremia was observed in 36 patients 
(30.00%) in current study which shows close similarity 
with multiple previous studies. Bandyopadhyay et al. 16 
reported hyponatraemia in 33% of stroke patients, Zafar 
et al. 18 found it in 30.1% of ischaemic stroke patients, and 
Saleem et al. 19 reported 30% prevalence. This remarkable 
consistency across different populations and settings 
suggests that hyponatraemia is universal complication of 
stroke regardless of geographical location. The systematic 
review by Hossain et al. 13 also confirms this finding with 
prevalence ranging from 6.3% to 39.2%. The similar rates 
indicates that pathophysiological mechanisms like SIADH 
and cerebral salt wasting occurs with similar frequency 
across populations. However Mansoor et al. 20 reported 
lower mean sodium in ischaemic stroke (129.41 ± 3.12 
mmol/L) compared to present study (133.82 ± 7.73 
mmol/L) which may reflect difference in stroke severity or 
timing of blood sampling. 

The current study found hypocalcemia in 60 patients 
(50.00%) which is considerably higher than reported in 
literature. Hossain et al. 13 systematic review mentioned 
hypocalcaemia in only 11.8% of stroke patients. This 
marked difference could be attributed to different 
diagnostic cutoff values used for defining hypocalcemia or 
different laboratory methods. Also present study 
population may have baseline vitamin D deficiency which 
is common in South Asian region and this predisposes to 
lower calcium levels. The high prevalence might also 
reflect inclusion of patients with more severe stroke or 
longer duration of symptoms before presentation. 

The present study found no significant association 
between electrolyte imbalances and demographic factors 
including age, BMI, socioeconomic status and residential 
status (all p-values >0.05). This finding is consistent with 
Saleem et al. 19 who also reported no statistically 
significant differences in hyponatraemia when stratified 
by age, gender, stroke type and duration (all p > 0.05). 
These results suggests that electrolyte disturbances 
develops independent of patient characteristics and are 
primarily driven by stroke pathophysiology itself rather 
than demographic variables. However this contradicts 
findings of Bandyopadhyay et al. 16 who found higher 
hypokalaemia in haemorrhagic stroke (20% vs 11% in 
ischaemic, p = 0.0287) and Hossain et al. 21 who reported 
more electrolyte disturbances in haemorrhagic cases. The 
difference may be because present study included only 
ischaemic stroke patients while these studies included 
mixed stroke types. The clinical importance of electrolyte 
monitoring is emphasized by Bandyopadhyay et al. 16 who  

found that 52.73% of dyselectrolytaemic patients had 
poor outcome versus 17.78% of normo-electrolyte 
patients (p = 0.0004) and mortality was significantly 
higher in hyponatraemic (45.5%) and hypokalaemic 
(41.9%) patients. Similarly Zafar et al. 18 reported 87.5% 
mortality in severe hyponatraemia and Naidu et al. 22 
found 35% mortality in hyponatraemic group. These 
findings indicates that although demographic factors may 
not predict electrolyte disturbances but the presence of 
these imbalances significantly affects clinical outcomes. 
The high prevalence of electrolyte abnormalities found in 
present study ranging from 20% to 50% therefore 
warrants routine monitoring in all ischaemic stroke 
patients regardless of their demographic profile to prevent 
adverse outcomes and guide appropriate management. 

There are some limitations in this study which deserve 
mention. This study is conducted in one center, which 
reduces its ability to generalize in terms of population. The 
sample size is also relatively smaller as it included 120 
patients, and its validation would be better in bigger 
studies. The study also did not measure the severity of 
stroke in terms of NIH Stroke Scale (NIHSS), which would 
also have given an understanding about the association of 
stroke and its severity with electrolyte imbalance. The 
study has also not followed up patients in terms of its long-
term outcomes and association with mortality and 
recovery due to imbalance in electrolytes. The association 
of abnormal electrolytes and stroke is also not causal in 
nature due to its cross-sectional nature. 
 

CONCLUSION 
The conclusion drawn from the study is that electrolyte 
imbalance is very common in stroke patients and that the 
highest prevalence is that of hypocalcemia, followed by 
hyponatremia and hypokalemia. It is seen that the 
imbalance occurs regardless of age, body mass index, 
socioeconomic class, and living area, and this shows that 
the underlying pathological process of stroke itself is the 
key determinant in this case. 
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