Biological and Clinical Sciences Research Journal
elSSN: 2708-2261; pISSN: 2958-4728

www.bcsrj.com
DOI: https://doi.org/10.54112/bcsrj.v6i5.2312
Biol. Clin. Sci. Res. J., Volume 6(5), 2025: 2312

MEDEYE

Original Research Article

Frequency of Hyponatremia in Ischemic Stroke Patients Admitted in Medical Unit, MTI DHQ Dera
Ismail Khan

Saeed Anwar!", Abdur Rehman?, Taimoor Khan Sikandari?, Muhammad Shafiqz, Amir Inayat Khan?
!Department of Medicine, Gomal medical college/MTI MMMTH, DI Khan, Pakistan
2Department of Medicine, Gomal medical college/DHQ Teaching Hospital, Dera Ismail Khan, Pakistan
*Corresponding author's email address: saeedanwarwazir9595@gmail.com

Cheek for
updates

(Received, 28" March 2025, Accepted 16" May 2025, Published 315t May 2025)

Abstract: Hyponatremia is a common electrolyte disturbance in acute stroke and may influence clinical monitoring and management. Early
identification of low serum sodium is relevant in ischemic stroke patients admitted to medical units. Objective: To determine the frequency of
hyponatremia in ischemic stroke patients admitted to the medical unit. Methods: This study included 121 patients aged 35 to 80 years, of either gender,
presenting with ischemic stroke from 24 November 2024 to 24 March 2025 at the Department of Medicine, MTI DHQ Teaching Hospital, Dera Ismail
Khan. Patients with previous stroke, hemorrhagic stroke, brain tumor, cerebral abscess, tuberculomas, those on medications including diuretics,
steroids, antidepressants, antipsychotics, carbamazepine, or non-steroidal anti-inflammatory drugs, and patients with renal failure or severe
hyperglycaemia > 300 mg/dl were excluded. Blood samples were collected from all patients to assess hyponatremia, defined as a serum sodium level
< 135 mmol/L. Data were analyzed using SPSS 25. Results: The mean age of 121 patients in this study was 57.02+12.56 years. Male patients were 81
(66.9%), while female patients were 40 (33.1%). The mean duration of stroke was 33.26+4.51 hours, and the mean serum sodium level was 136.98+7.24
mmol/L. Hyponatremia was observed in 40 (33.1%) cases. Conclusion: It is concluded that the frequency of hyponatremia in patients presenting with

ischemic stroke was 33.1%. Routine screening of serum sodium at admission is recommended for all ischemic stroke patients.
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Introduction

Stroke is a neurological emergency characterized by neurological deficit.
Stroke is the second leading cause of death worldwide, with an annual
mortality of about 5.5 million. (1,2) There are female- specific risk factors
for stroke, including hypertensive disorders of pregnancy, oral
contraception, and hormonal therapy use. Some conventional risk factors,
such as hypertension, smoking, and atrial fibrillation (AF), have been
associated with increased risk of stroke in all patients. (3) Studies report
that approximately 80%80% of all stroke cases are ischemic. (4) Ischemic
stroke occurs when a blockage in blood vessels deprives a localized area
of the brain of oxygen and blood supply, leading to ischemic damage or
necrosis of brain cells. During ischemic injury, hypoxia and ischemia
result in abnormal brain cell metabolism. This abnormal metabolism
involves a series of biochemical events, including adaptive metabolic
changes, cell death, and the triggering of a cascade within ischemic brain
tissue. This cascade includes the overproduction of reactive oxygen
species (ROS), decreased pH, inflammation, and disruption of the blood-
brain barrier (BBB). The complexity of the ischemic pathological
microenvironment in ischemic brain tissue is further compounded by its
dynamic changes as the disease progresses, potentially limiting the
efficacy of current stroke therapies. (5)

Clinically, these abnormalities are pervasively reflected as a range of
multisystem complications, which commonly emerge at particular stages
and complicate the clinical course of stroke. Whether these seemingly
unrelated complications coincide with or are attributable to stroke is not
well documented. (6) Hyponatremia is common in patients with stroke
and is associated with adverse outcomes and increased mortality risk. In
this setting, hyponatremia and water balance exhibit detrimental effects
on the injured brain and might increase the corresponding mortality by
60%. (7) Previous studies have shown that up to 19% of patients with
acute ischemic stroke present with hyponatremia. (8)

The rationale of this study is to determine the frequency of hyponatremia
in ischemic stroke patients. Hyponatremia is a common electrolyte
disturbance observed in patients with various neurological disorders,
including ischemic stroke. The presence of hyponatremia in stroke
patients is of clinical concern because it is associated with increased
morbidity, mortality, and poorer neurological outcomes. Given the high
incidence of ischemic stroke worldwide and the potential impact of
hyponatremia on patient recovery, understanding the frequency and
underlying mechanisms of this electrolyte imbalance in ischemic stroke
patients is critical for optimizing management strategies. No such study
has been conducted in our population previously.

Methodology

This study was conducted from 24 November 2024 to 24 March 2025 in
the Department of Medicine, MTI DHQ Teaching Hospital, Dera Ismail
Khan. Ethical approval was obtained from the hospital's institutional
review board. The sample size for the present study was 121, calculated
using the WHO calculator with a 95% confidence level, a 7% margin of
error, and a 19% previous frequency of hyponatremia in ischemic stroke.8
Non-probability sampling was used.

Patients aged 35 to 80 years, of either gender, presenting with ischemic
stroke were enrolled in this study. A patient was labeled as having a stroke
if they present clinically with any one of the following features for the
first time, persisting for more than 24 hours, Weakness of any half or limb
of the body, i.e., power less than 5/5 of both upper limb and lower limb
of that half, and Altered sensorium, i,e. Glasgow coma scale score of less
than 13/15, plus a confirmatory CT scan showing acute cerebral ischemia
(hypodense area). Patients with previous history of stroke determined on
history and medical record, patients with hemorrhagic stroke determined
on CT scan, patients with brain tumour, cerebral abscess or tuberculomas
determined on history and CT scan, patients on therapy with diuretics,
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steroids, selective serotonin reuptake inhibitors, tricyclic antidepressants,
narcotics, non-steroidal anti-inflammatory drugs, antipsychotics,
carbamazepine, cyclophosphamide, or clofibrate, patients with renal
failure having serum creatinine level more than 2 mg/dl, and patients with
severe hyperglycemia > 300 mg/dl were all excluded from the study.
Written informed consent was obtained from the patient/guardian after
explaining the purpose, benefits, and risks of the study. Demographic
data, including age, gender, stroke duration, profession, socioeconomic
status, education level, and residence, were recorded. At the time of
presentation, 5 mL of venous blood was drawn and sent to the hospital's
hematology lab. Serum sodium level was noted. The frequency of
hyponatremia was determined if the Serum level was less than 135mg/dL.
Data was entered into a specially designed pro forma.

Data were entered and analyzed using SPSS 25. Quantitative variables
such as age, stroke duration, and serum sodium level were expressed as
means and standard deviations. Frequencies and percentages were
calculated for qualitative variables, including gender, education level,
socioeconomic  status, residence, profession, and presence of
hyponatremia. Data were stratified by age, gender, duration of
hyponatremia, education level, socioeconomic status, residence, and

Table 1: Demographic Characteristics

profession. A post-stratification chi-square test was applied; p-values
<0.05 will be considered significant.

Results

The study included 121 patients presenting with ischemic stroke. The
mean age of the patients was 57.02+12.56 years. The duration of stroke
symptoms at the time of presentation was 33.26+4.51 hours. The mean
serum sodium level was 136.98+7.24 mmol/L.

Male patients were more common than female patients; 81 (66.9%) were
male, while 40 (33.1%) were female. Regarding the area of residence, 64
patients (52.9%) resided in urban areas, while 57 patients (47.1%) resided
in rural areas. Thirty patients (24.8%) were illiterate, twenty-eight
patients (23.1%) had only primary schooling, forty two patients (34.7%)
had completed secondary education, and 21 patients (17.4%) had
education up to matriculation or above. The remaining distribution is
presented in Table 1.

Among 121 patients, hyponatremia was present in 40 (33.1%), while 81
(66.9%) had normal serum sodium levels (Table 2). Table 3 presents the
stratification of hyponatremia with various demographic variables and
duration of stroke.

Demographics n %
Gender Male 81 66.9%
Female 40 33.1%
Residence Urban 64 52.9%
Rural 57 47.1%
Education level Illiterate 30 24.8%
Primary education 28 23.1%
Secondary education 42 34.7%
Matric & above 21 17.4%
Profession Job 31 25.6%
Business 26 21.5%
Unemployed 64 52.9%
Socioeconomic status Low (Monthly income less than 20 thousand) 42 34.7%
Middle (Monthly income 20-50 thousand) 54 44.6%
High (Monthly income more than 50 thousand) 25 20.7%
Table 2: Frequency of hyponatremia
Hyponatremia n %
Yes 40 33.1%
No 81 66.9%
Table 3: Stratification of hyponatremia with demographics and duration of stroke
Variables Hyponatremia p value
Yes No
n % n %
Age groups (Years) 350 50 12 30.0% 31 38.3% 0.660
51 to 65 14 35.0% 26 32.1%
> 65 14 35.0% 24 29.6%
Gender Male 29 72.5% 52 64.2% 0.361
Female 11 27.5% 29 35.8%
Residence Urban 23 57.5% 41 50.6% 0.476
Rural 17 42.5% 40 49.4%
Education level Illiterate 13 32.5% 17 21.0% 0.002
Primary education 6 15.0% 22 27.2%
Secondary education 8 20.0% 34 42.0%
Matric & above 13 32.5% 8 9.9%
Profession Job 14 35.0% 17 21.0% 0.116
Business 5 12.5% 21 25.9%
Unemployed 21 52.5% 43 53.1%
Socioeconomic status Low (Monthly income less than 20 thousand) 15 37.5% 27 33.3% 0.772
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Middle (Monthly income 20-50 thousand)

High (Monthly income more than 50 thousand) 9

251035
> 35

Stroke duration (Hours)

Discussion

Hyponatremia has been recognized as a common electrolyte disturbance
in patients presenting with acute stroke. Several studies from various parts
of Pakistan have examined this phenomenon. A study by Rehman et al.
included both ischaemic and haemorrhagic strokes and found
hyponatremia in 30.80% of the study population. The mean age in that
study was 62.00+10.32 years, and male patients accounted for 84
(70.0%). Ischaemic stroke was the common type seen in 92 (76.7%) of
cases. No significant association was found between hyponatremia and
age, gender, or stroke type in that study. (10)

Kidwai et al. conducted a study on 110 patients with acute ischaemic
stroke who had confirmed hyponatremia. The mean age of their patients
was 61.45+11.8 years. Male patients accounted for 66 (60%) in their
study, while females accounted for 44 (40%). The overall mortality in
patients with hyponatremia was 14.5%. Moderate hyponatremia was
observed in 32 (29%) of the hyponatremic patients, while severe
hyponatremia was present in 12 (11%). Their study concluded that older
age and moderate to severe hyponatremia were linked to higher mortality
rates. (11)

Khan et al. in their study enrolled 289 patients with ischaemic stroke. The
mean age was 5318.53 years. Male patients accounted for 162 (56.1%) in
their study, while females accounted for 127 (43.9%). Hyponatremia was
observed in 101 (35%) of patients. (12)

A study by Zafar et al. reported hyponatremia in 30.1% of patients. The
mean age in their study was 62.3+13.3 years. Male patients made up 103
(57.5%) of the total population. In-hospital death was notably higher in
patients with severe stroke and among those with severe hyponatremia.
The length of hospital stay was also significantly longer in patients who
had severe hyponatremia (13)

Another study from Pakistan found that in patients with ischemic stroke,
NIHSS score on admission, IHD, hypertension, and hyponatremia were
independent risk factors for mortality (14)

The present study observed hyponatremia in 33.1% of the sample. This
figure is consistent with the aforementioned studies. The mean age in the
present study was 57.02+12.56 years. Regarding gender distribution, the
present study found that male patients were in the majority (81, 66.9%),
while females were 40 (33.1%). This pattern is also consistent with the
aforementioned studies.

The mean duration of stroke symptoms at presentation in the present study
was 33.26+4.51 hours. This shows that the study's inclusion criterion
required symptoms to persist for more than 24 hours. When the patients
were divided into two groups based on symptom duration, those with a
duration of 25 to 35 hours were 25 (62.5%) in the hyponatremic group
and 51 (63.0%) in the normonatremic group. Those with duration greater
than 35 hours numbered 15 (37.5%) in the hyponatremic group and 30
(37.0%) in the normonatremic group. This suggests that once the patient
has crossed the 24-hour threshold of ischemic stroke, the exact duration
of symptoms in the range of 25 to 40 hours does not influence whether
they will have hyponatremia or not.

Conclusion
From the present study, it is concluded that the frequency of hyponatremia
in patients presenting with ischemic stroke was 33.1%. Serum sodium

levels should be measured routinely in all patients presenting with acute
ischemic stroke at the time of admission.
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