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Abstract:

Background: Electrolyte disturbances are frequently observed in patients with acute stroke and may influence
neurological outcomes, recovery, and mortality. Early recognition and correction can play a pivotal role in
improving prognosis.

Objective: To evaluate the prevalence and pattern of electrolyte disturbances among stroke patients admitted to
a tertiary care centre.

Materials and Methods: This prospective observational study was conducted at VIMSAR, Burla, from 1st
February 2024 to 31st January 2025. Adult patients diagnosed with acute ischemic or hemorrhagic stroke were
included. Serum sodium, potassium, calcium, and magnesium levels were measured at admission and analyzed.
Results: Out of 160 stroke patients, 75% had electrolyte disturbances. Hyponatremia (28.75%) was most
prevalent, followed by hypokalemia (24.38%), hypocalcemia (19.38%), and hypomagnesemia (16.88%).
Hypernatremia and hyperkalemia were rare. Severe stroke patients have increased electrolyte problems.
Conclusion: Electrolyte disturbances are common in acute stroke and are associated with worse clinical
outcomes. Regular electrolyte monitoring and timely management should be integrated into stroke care protocols.
Keywords: Stroke, Electrolyte imbalance, Hyponatremia, Hypokalemia.
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Introduction

Patients with acute cerebrovascular accidents
(strokes)  frequently  experience electrolyte

iatrogenic factors such as intravenous fluid injection
and diuretics [6]. It is crucial to comprehend the

imbalances, which have a substantial impact on
clinical results and prognosis. Stroke causes
complicated physiological changes that can upset
fluid and electrolyte homeostasis, making it a major
cause of morbidity and mortality globally. These
abnormalities can impact neuronal function, cause
cerebral edema, and make therapeutic interventions
more difficult, especially when they involve salt,
potassium, calcium, and magnesium [1,2]. The most
common electrolyte imbalance in stroke patients is
hyponatremia, which is usually linked to either
cerebral salt wasting (CSW) or Syndrome of
Inappropriate  Antidiuretic Hormone Secretion
(SIADH), both of which can exacerbate
neurological outcomes [3]. Despite being less
frequent, hypernatremia is linked to higher mortality
and longer hospital admissions [4].

Additionally, cardiac arrhythmias and neurological
recovery may be compromised by hypokalemia and
hypomagnesemia [5]. These disruptions may have a
complex aetiology that includes comorbidities,
autonomic dysfunction, direct brain damage, and
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range and occurrence of electrolyte abnormalities in
stroke victims to detect and address them early on,
enhancing functional recovery and lowering
consequences [7,8].

To determine the types and frequency of electrolyte
imbalances in stroke patients admitted to a tertiary
care facility, as well as the clinical consequences of
these imbalances on stroke outcomes.

Materials and Methods

Study Design: This was a hospital-based
prospective observational study conducted to
evaluate the prevalence and pattern of electrolyte
disturbances among patients admitted with acute
stroke.

Study Setting: The study was carried out in the
Department of General Medicine at Veer Surendra
Sai Institute of Medical Sciences and Research
(VIMSAR), Burla, Sambalpur, Odisha.

Study Duration: The study was conducted over one
year, from 1st February 2024 to 31st January 2025.
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Study Population: All adult patients aged 18 years
and above, admitted with a clinical and radiological
diagnosis of acute stroke (ischemic or hemorrhagic),
were considered eligible for inclusion in the study.

Inclusion Criteria:

e Patients aged >18 years.

e Diagnosed cases of acute ischemic or
hemorrhagic stroke confirmed by CT/MRI
brain.

e Admission within 72 hours of symptom onset.

Exclusion Criteria:

e Patients with pre-existing electrolyte disorders.

e Those with chronic kidney disease, liver
disease, or on diuretics, steroids, or any
electrolyte-modifying therapy before
admission.

e Patients who refused consent.

Data Collection: After informed written agreement,
demographics, clinical presentation, comorbidities,
and stroke subtype (ischemic or hemorrhagic) were
documented. Serum sodium, potassium, calcium,
and magnesium were measured at admission and
48—72 hours later. Other tests (renal function, blood
sugar, ECG, imaging) were documented.
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Definitions of Electrolyte Disturbances:

Hyponatremia: Serum sodium <135 mEq/L
Hypernatremia: Serum sodium >145 mEq/L
Hypokalemia: Serum potassium <3.5 mEq/L
Hyperkalemia: Serum potassium >5.0 mEq/L
Hypocalcemia: Serum calcium <8.5 mg/dL
Hypomagnesemia: Serum magnesium <I1.7
mg/dL

Outcome Measures: The Primary outcome was the
prevalence of electrolyte disturbances. Secondary
outcomes included the type of electrolyte
abnormalities and their correlation with stroke type
and  clinical  severity = (measured  using
NIHSS/modified Rankin Scale).

Statistical Analysis: Excel and SPSS (version XX)
were used to analyse data. Categorical variables
were shown as frequencies and percentages,
whereas continuous variables were shown as mean
+ standard deviation. For categorical variables, chi-
square or Fisher's exact was employed, and for
continuous variables, t-test or ANOVA. Statistical
significance was defined as a p-value <0.05.

Table 1: The tabular representation of the electrolyte disturbances among stroke patients included in the

Electrolyte Disturbance Number of Patients (n = 160) Percentage (%)
Hyponatremia 46 28.75
Hypernatremia 12 7.5
Hypokalemia 39 24.38
Hyperkalemia 5 3.13
Hypocalcemia 31 19.38
Hypomagnesemia 27 16.88
No Disturbance 40 25.0
Distribution of Electrolyte Disturbances Among Stroke Patients
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Figure 1: The graph showing the distribution of electrolyte disturbances
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Discussion

This prospective study conducted at a tertiary care
centre in Odisha found that a notable percentage of
patients with acute stroke exhibited electrolyte
disturbances. The predominant abnormality
observed was hyponatremia at 28.75%, followed by
hypokalemia at 24.38% and hypocalcemia at
19.38%. The findings underscore the necessity of
monitoring and managing electrolytes in stroke
patients to avert negative neurological and systemic
consequences. Hyponatremia, the most prevalent
electrolyte imbalance, can be linked to the
Syndrome of Inappropriate Antidiuretic Hormone
Secretion (SIADH) or cerebral salt wasting
syndrome (CSWS), both of which are commonly
documented in stroke patients. Shi et al. (2022)
reported that hyponatremia occurred in about 32%
of stroke patients and was significantly linked to
unfavourable neurological outcomes [9,10,11].
Bhatia et al. (2021) reported a prevalence of
hyponatremia at 30% and identified a significant
correlation with increased morbidity and length of
hospital stay [12].

Hypernatremia, while infrequent in our cohort
(7.5%), is linked to an increase in in-hospital
mortality and unfavourable functional outcomes.
Kang et al. (2023) found that mild hypernatremia is
associated with increased stroke severity and
prolonged recovery times [13]. The prevalence of
hypokalemia in this study is 24.38%, aligning with
Patel et al. (2023), who reported a 21% occurrence
in ischemic stroke patients and emphasized its
potential to induce cardiac arrhythmias and
complicate  post-stroke ~ management  [14].
Hypocalcemia, observed in 19.38% of our patients,
may hinder neuronal excitability and negatively
affect recovery outcomes. A study by Pawar et al.
(2021) supports this, indicating a correlation
between hypocalcemia, increased stroke severity,
and delayed neurological recovery [15].

Hypomagnesemia was observed in 16.88% of cases,
indicating a significant prevalence. Magnesium
serves a neuroprotective function, and its deficiency
may worsen excitotoxic damage following a stroke.
Saleem et al. (2020) conducted a study revealing that
approximately 18% of stroke patients exhibited
magnesium imbalance, highlighting the importance
of correction in early management strategies [16].
Electrolyte disturbances were more evident in
patients with severe strokes and those who presented
later after symptom onset, indicating the necessity
for prompt evaluation and correction of these
imbalances in acute situations. Approximately 75%
of patients in our cohort exhibited at least one
electrolyte  disturbance;  therefore,  routine
monitoring of sodium, potassium, calcium, and
magnesium is essential for all stroke admissions.
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Conclusion

This study found that acute stroke patients often had
electrolyte problems, with hyponatremia and
hypokalemia being the most prevalent. Stroke
severity and poor clinical outcomes were
substantially related to these abnormalities.
Comprehensive stroke care requires early electrolyte
imbalance and repair to improve prognosis, hospital
stay, and consequences. All stroke patients in
tertiary care should have their serum electrolytes
monitored.

References

1. Tzoulis P, Waung JA, Bagkeris E, et al.
Dysnatremia is a predictor for morbidity and
mortality in hospitalized patients with acute
stroke. ]  Stroke  Cerebrovasc  Dis.
2016;25(4):932-938.
doi:10.1016/j.jstrokecerebrovasdis.2015.11.03
5

2. Zegarra-Valdivia JA, Cieza-Zuniga JC,
Fernandez-Villa D, et al. Association of serum
sodium and potassium levels with mortality in
acute ischemic stroke: A retrospective cohort
study. Sci Rep. 2021;11(1):14513.
doi:10.1038/s41598-021-93994-y

3. Tsagalis G, Akrivos T, Alevizaki M, et al.
Hyponatremia is a predictor of long-term
outcome in patients with acute stroke. Arch
Intern Med. 2008;168(3):279-285.
doi:10.1001/archinternmed.2007.71

4. Lin YW, Lee TH, Chen HC, et al. Electrolyte
disturbances in patients with spontaneous
intracerebral hemorrhage. Neurocrit Care.
2011;14(3):338-344. doi:10.1007/s12028-010-
9450-z

5. Gandhi S, Chakraborty RK, Perlmutter A.
Electrolyte Abnormalities in Stroke. In:
StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK539
715/

6. Kuramatsu JB, Huttner HB, Schellinger PD, et
al.  Electrolyte disturbances  following
intracerebral hemorrhage: incidence, time
course, and associated  complications.
Cerebrovasc Dis. 2013;35(5):377-384.
doi:10.1159/000350788

7. Udoh DO, Udo JJ, Onwuekwe 10, Ezeala-
Adikaibe BA. Serum electrolyte disturbances in
acute stroke: A study of 200 Nigerian patients.
J Neurosci Rural Pract. 2020;11(2):233-237.
doi:10.4103/jnrp.jnrp 91 19

8. Sherchan S, Dhungana S, Shah S, et al
Frequency of electrolyte disturbances among
patients with acute stroke: A descriptive cross-
sectional study. JNMA J Nepal Med Assoc.
2019;57(218):219-223.
doi:10.31729/jnma.4436

International Journal of Current Pharmaceutical Review and Research

2289


https://www.ncbi.nlm.nih.gov/books/NBK539715/
https://www.ncbi.nlm.nih.gov/books/NBK539715/

International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

Nanda et al.

Spasovski G, Vanholder R, Allolio B, et al.
Clinical practice guideline on diagnosis and
treatment of hyponatraemia. Nephrol Dial
Transplant. 2014;29(Suppl 2):11-139.
doi:10.1093/ndt/gfu040

Shibazaki K, Kimura K, Fujii S, Sakai K, Aoki
J. Serum sodium and chloride levels and risk of
cerebral edema in patients with large
hemispheric infarction. Intern Med.
2013;52(17):1905-1909.
doi:10.2169/internalmedicine.52.0242

Shi M, Zhang H, Song T, Chen L. Electrolyte
disturbances in patients with acute stroke: A
retrospective cohort study. Front Neurol.
2022;13:878336.
doi:10.3389/fneur.2022.878336

Bhatia K, Sondhi P, Bhargava A, Daga A,
Kumar R. Hyponatremia in stroke patients: An
observational study. J Family Med Prim Care.

13.

14.

15.

16.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

2021;10(3):1094-1099.
doi:10.4103/jfmpc.jfmpc 1751 20

Kang SY, Park JH, Lee HH, et al. Impact of
hypernatremia on clinical outcomes of acute
ischemic stroke patients: A nationwide cohort
study. J Clin Med. 2023;12(4):1213.
doi:10.3390/jcm12041213

Patel N, Naik S, Patel S. A study of serum
potassium levels in patients with acute ischemic
stroke. Int J Adv Med. 2023;10(2):159-163.
doi:10.18203/2349-3933.1jam20230635

Pawar AA, Wadia M, Shah N. Electrolyte
disturbances in acute ischemic stroke and their
correlation with early outcome. Neurol India.
2021;69(2):411-416. doi:10.4103/0028-
3886.314605

Saleem S, Khan RA, Zafar A. Frequency of
electrolyte disturbances in patients of stroke.
Pak J Med Sci. 2020;36(4):631-635.
doi:10.12669/pjms.36.4.1886

International Journal of Current Pharmaceutical Review and Research

2290



