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Stroke is a significant chronic illness, death and disability in both developed and developing
nations. The interrelation between the level of serum calcium and the processes of ischemic
injury is not clear. Objectives: To identify the relationship between the level of serum calcium
and the extent of acute ischemic stroke behavior in patients who reported to a tertiary care
hospital in Karachi. Methods: The cross-sectional analytic study was done in the Neurology
Department of Civil Hospital, Karachi. A total of 138 patients diagnosed with acute ischemic
stroke, fulfilling the diagnostic criteria, were included after obtaining verbal consent. Serum
calcium levels were measured within 24 hours of admission. Simple descriptive statistics(mean
+ SD) were used for quantitative data, while qualitative variables were given in terms of
frequencies and percentages. A p-value of less than 0.05 was taken as statistically significant.
Results: Among 138 patients, the mean age was 51.14 + 4.49 years, and the mean calcium level
was 10.7 + 1.32 mg/dl. Based on calcium quartiles, 28 (20.3%), 35 (25.4%), 54 (39.1%), and 21
(15.2%) patients fell into quartiles 1, 2, 3, and 4, respectively. Stroke severity (based on NIHSS
scores) distribution was: mild (15.2%), moderate (29.7%), moderate to severe (20.3%), and
severe (34.8%). Higher calcium levels were positively correlated with increased stroke severity
(p<0.05). Conclusions: Serum calcium levels measured within 24-48 hours of admission
showed a strong correlation with both stroke severity and functional outcome. Therefore,
calciumlevelsmayserveasanindicator of disease severityinacute ischemic stroke patients.
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INTRODUCTION

Stroke ranks third in developed nations and is the second
most common cause of mortality worldwide [1]. It is the
most common cause of disabilities among adults in the
USA[2]. One stroke happens in the United Kingdom every
three minutes and twenty-seven seconds. Asia is
experiencing a rise in the prevalence of strokes, which is
severely impacting individuals, family members, and the
medical community in addition to causing a significant
financial burden[3]. Every year, 16.3 million new instances
of stroke are reported globally. The World Health

Organization(WHO)predicts that between thirteen percent
and twenty percent of acute ischemic stroke patients
experience neurocognitive consequences [4]. The first
week post-stroke iswhenindividuals are particularly at risk
of dying. Patients suffering a stroke are most vulnerable in
the first few weeks after the event; in the initial thirty days,
between twenty percent and fifty percent of patients pass
away. Evenforthose who do make it through, there may still
be mild, moderate, or severe disabilities, and substantial
natural recovery may not occur for up to six months[5]. On
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the contrary hand, individuals who previously suffered a
fatal stroke have a ten percent first-year chance and a five
percent second-year probability of having a second stroke
[6]. Sixty-five to eighty-three percent of stroke survivors
are self-sufficient in their care after a year. One year
following a stroke, between sixty percent and eighty-three
percent of patients are independent in their ability to take
care of themselves[7]. Cerebrovasculardisordersremaina
leading cause of death, according to cause-of-death
statistics from the 1990s. It was projected that
cardiovascular disorders, including stroke, would cause an
estimated 5.5 million fatalities worldwide, or 9.6 % of global
deaths [8]. One of the major health problems in the UK is
stroke. It was the cause of more than fifty-six thousand
deaths in 1999, or eleven percent of total fatalities in the
United Kingdom and Wales [9]. Out of the 135 diseases
considered in the worldwide burden of disease research,
ischemic stroke was one of the largest factors in mortality;
cerebrovascular illnesses came in second [10]. Both the
total number of stroke-related fatalities and the worldwide
cost of stroke are high and rising [11]. According to Ashraf
et al. there are no gender differences in the frequency of
hemorrhagic strokes, while men are more likely to get
ischemic strokes. Men have a twenty-five percent greater
chance of suffering a stroke than women do, particularly if
they are young [12]. Despite the extensive global research
on stroke prevalence, mortality, and risk factors, there
remains a limited understanding of the biochemical
predictors that influence stroke severity, particularly
serum calcium levels, in South Asian populations. Most
existing studies have been conducted in Western
countries, and regional variations in diet, genetics, and
comorbidities mayinfluence thisassociation.

This study aimed to determine the correlation between
serum calcium levels and the severity of acute ischemic
strokein patients.

METHODS

The analytical study was carried out as a cross-sectional
study at the Neurology Department of Civil Hospital
Karachiduring the period of sixmonths, that is, between 14
January and 14 July 2019, following the permission granted
by the College of Physicians and Surgeons, Pakistan, and
the local ethical review committee. The non-probability
consecutive sampling was used to enroll 138 patients; the
size of the sample was calculated based on the Pearson
correlation coefficient(r=-0.3), 95% power, and 5% level of
significance. The patients of the study were newly
diagnosed patients who had their first stroke, of a non-
contrast CT scan with the time frame not exceeding 24
hours after their symptoms began, aged between 30 and 60
years, and of either gender, and presenting with a clinical
presentation of focal neurological deficits.
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Hemodynamically stable patients who could undergo
serum calcium testing were included, while those with
conditions such as thyroid or parathyroid disorders, SLE,
CCF, chronic liver, renal, or lung diseases, neurological
disorders, recent blood transfusions, or psychiatric
illnesses were excluded. Verbal consent was obtained from
all the participants. At the time of admission, demographic
and clinical information were gathered, and ischemic
stroke was diagnosed by a radiologist with more than five
years' experience. The estimation of serum calcium was
performedwiththe helpofabmlL venousblood sample,and
laboratory testingwas carried out in a standard facility. The
SPSS version 23.0 was used to analyze the data, and
quantitative variables (age, calcium, lipid profile) were
analyzed as the mean and SD, whereas the qualitative
variables (gender, hypertension, diabetes, smoking,
anemia) were analyzed as frequencies and percentages.
Pearson correlation was used to establish a relationship
between serum calcium levels and stroke severity (NIHSS
score), whereas Chi-square tests were used to determine
the relationship between categorical variables. The p-
value was taken to be statistically significant when it was
lessthan 0.05.

RESULTS

The age of the patients ranged from 38 to 60 years, with a
mean age of 51.14 + 4.49 years. The mean age of the 138
patients was 38 years old, while the highest age was 60
yearsold. Inourstudy, the average age was b1.14 years, with
an SD of £+ 4.49. In the present investigation, the average
length of symptoms, height, weight, cholesterol,
triglyceride, bad cholesterol (LDL), good cholesterol (HDL),
SBP, DBP, calcium, and hemoglobinwere 22 +7.21hours, 161
+ 6.78 centimeters, 85.2 + 8.54 kilograms, respectively
(Table1).

Table 1: Baseline Characteristics of Study Participants(n=138)

Variables Mean + SD Min-Max
Age (Years) 51.14 £ 4.49 38-60
Duration of Symptoms (Hours) 22+7.21 12-42
Height (cm) 161+6.78 148-168
Weight (Kg) 85.2 +8.54 68-115
Cholesterol (mg/dl) 196.7 +12.88 180-225
Triglycerides (mg/dl) 144.7 +10.43 130-168
LDL (mg/dl) 123.8+9.06 110-140
HDL (mg/dl) 41.61+4.03 34-47
SBP (mmHg) 141+ 9.81 138-178
DBP (mmHg) 92+7.22 78-105
Calcium (mg/dl) 10.71+£1.32 9-12
Hemoglobin (mg/dl) 11.567+2.88 9-13

According to stratification for the calcium quartile based
on acute stroke severity, individuals in calcium quartile 1
reported moderate, mild, moderate-severe, and severe
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NIHS scores; accordingly, for 0 (0 percent), 14 (23.1%), 00
(00%), and 14 (29.5%) of the patients. A p-value (r = 0.05)
was 0.17. On the other hand, the NIHS scores for patientsin
the calcium quartile 2 were 07(33.3%), 21(51.2%), 00(00%),
and 07(14.6%), respectively. The p-value(r=0.14)was 0.00.
Additionally, among patients in the calcium quartile 3, 14
(66.7%), 06(14.6%), 14 (50%), and 20 (41.6%) had moderate,
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mild, moderately-severe, and serious NIHS scores,
respectively. 0.95 (r = 0.00) was the p-value. Lastly, the
NIHS scores for those in the calcium quartile 4 were 0(0%),
00 (00%), 14 (50%), and 07 (14.6%), respectively. These
individuals had moderate, mild, moderate-severe, and
severescores. 0.01wasthe O-value(r=0.08)(Table 2).

Table 2: Distribution of Acute Ischemic Stroke Severity Across Different Age Groups(n=138)

Acute Ischemic Stroke

Correlation Coeff

GG Mild Moderate Moderate-Severe Stress Total (p-Value)
30-45 10(47.6%) 14(34.1%) 15(53.6%) 22(45.8%) 61(44.2%) 0.496(<0.0001)
46-60 11(52.4%) 27(65.9%) 13(46.4%) 26(54.2%) 77(55.8%) 0.485(<0.0001)
Total 21(100%) 41(100%) 28(100%) 48(100%) 138(100%) -

Stratificationby comorbiditiesrevealed distinct associations with stroke severity.

Hypertension and dyslipidemia showed statistically significant associations with higher NIHSS scores (p<0.0001 for both).
Forinstance, over 80% of patients with mild stroke had hypertension, underscoringits role asamajorrisk factor. In contrast,
the presence of Type 2 Diabetes Mellitus, smoking status, oranemia did not show a significant association with initial stroke
severityinthiscohort(p>0.05)(Table 3).

Table 2: Ischemic Stroke Severity with Hypertension, Diabetes Mellitus Type-Il, Dyslipidemia, Smoking, and Anemia Status(n=138)

Acute Ischemic Stroke

Correlation Coeff

Variables Mild Moderate Moderate-Severe Stress Total (p-Value)
Hypertension
Yes 19(90.5%) 28(68.3%) 21(75%) 33(38.8%) 101(73.2%) 0.39(<0.0001)
No 02(9.5%) 13(31.7%) 07(25%) 15(31.2%) 37(26.8%) 0.02(0.18)
Total 21(100%) 41(100%) 28(100%) 48(100%) 138(100%) -
Diabetes Mellitus Type Il Status
Yes 07(33.1%) 14(34.10%) 11(39.30%) 24(50%) 56(40.60%) 0.485(<0.0001)
No 14(66.7%) 27(65.90%) 17(60.70%) 24(50%) 82(59.40%) 0.031(0.81)
Total 21(100%) 41(100%) 28(100%) 48(100%) 138(100%) -
Dyslipidemia
Yes 10(47.6%) 17(41.5%) 13(46.4%) 21(43.8%) 61(44.2%) 0.49(<0.0001)
No 11(52.4%) 24(58.5%) 15(53.6%) 27(56.2%) 77(55.8%) 0.32(0.05)
Total 21(100%) 41(100%) 28(100%) 48(100%) 138(100%) -
Smoking Status
Yes 07(33.3%) 21(51.2%) 07(25%) 21(43.8%) 56(40.6%) 0.37(<0.001)
No 14(66.7%) 20(48.8%) 21(75%) 27(56.2%) 82(59.4%) -0.0036(0.92)
Total 21(100%) 41(100%) 28(100%) 48(100%) 138(100%) -
Anemia Status

Yes 04(19%) 10(24.4%) 06(21.4%) 10(20.8%) 30(21.7%) -0.0036(0.92)
No 17(81%) 31(75.6%) 22(78.6%) 38(79.2%) 108(78.3%) -0.004(0.91)
Total 21(100%) 41(100%) 28(100%) 48(100%) 138(100%) -

DISCUSSION

Stroke is a medical condition marked by rapidly increasing
symptoms and/or evidence of focal decline in neurological
function, sometimes worldwide (for individuals in coma),
persisting over twenty-four hoursorresultingindeath from
a cause that isn't of arterial origin [13-15]. Among the most
prevalent and fatal conditions are cerebrovascular
diseases, which also include cerebral malformations,
including intracranial aneurysms and cerebrovascular
defects, as well as ischemic and hemorrhaging strokes[ 16,

17]. Both the total number of predicted scores and the
frequency of cerebrovascular illness rise with advancing
age. Low haemoglobin levels, tobacco usage, high blood
pressure, and diabetes are major contributors to risk. It is
also recognized that there is an association with more
recentrisk factorssuchasuricacid, C-reactive protein(hs-
CRP), homocysteine, and more. The levels of calcium and
albuminare two of the morerecent ones. Animportant part
of the biochemical pathways leading to ischemic neuronal
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death and injury is played by serum calcium levels [18].
There were 138 individuals with an ischemic stroke
diagnosis. Inour study, the meanage was 51.14 £ 4.49 years,
and the mean calcium level was 10.71 £ 1.32 mg/dl. There
were forty-seven(33.3%)male and ninety-two(66.7%)male
and female. Comparing people in lower calcium quartiles
(01, 02) with the people in higher calcium quartiles (Q3, Q4),
Gupta et al. found that people in higher calcium quartiles
(03, 04) had much fewer severe strokes over the 24-48-
hour period [9]. In particular, no less than 72.73 percent of
the patients in Q3 and 42.86 percent of the patients in 04
scored below the mild range of the NIH scale compared to
7.69 percent of patients in the Q2 range and 0 percent of
patients in the Q1 range. Ca significantly correlated with
NIHSS, Bl, and IS(all patients)and BI, which was reportedin
solitary and lacunar strokes in all patients and both NIHSS
(admission) and Bl in lobar, anterior circulation, and
bilateral cerebrovascular accidents [19]. CCa was closely
related to IS and Bl in all individuals, including those with
anterior circulatory ischemic attacks. Bl and NIHSS
(admission) had a significant correlation with IS. High Ca
(and CCa in part groups) is related to better survival and
recovery after AIS (except in posterior circulatory strokes)
and low IS with high Ca and CCa. A previous study on how
blood calcium was measured within a period of 78 hours
after the stroke had been experienced was tested, and the
National Institute of Health Stroke score was used to
estimate the extent of a stroke at the same time. Sixty-
seven(48.5%)and 71(51.4%)men out of 138 were cases. The
mean age was thirty-four to one hundred years, with a
mean of 61.1£11.93. Mean National Institute of Health Stroke
17.7/ +7.73/ 2-35. The serum calcium of each patient was
noted and corrected by the quantity of albumin in the
patient. The concentration of calcium in the serum was
8.82 + 0.7 mg/dl (mean: 6.84, 10.48). In order to get further
information on blood calcium and the National Institute of
Health Stroke score, a bivariate correlation was performed
[20]. The results of our research, nevertheless, suggest
that in stroke patients with acute stroke, lower Ca levels
may be associated with more acute stroke symptoms at
admission. Moreover, the quartile-based stratification of
serum calcium, although convenientin pointing out trends,
might simplify the nature of the relationship between
calcium levels and the severity of strokes, which is
continuous in nature. This also implies that the cut-off
values that are determined are also specific to our study
populationand cannot be generalized directly.
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CONCLUSIONS

In conclusion, the researchers have shown that there is a
highlevel of correlation between the level of serum calcium
and the severity of acute ischemic stroke. The more
calcium in the patients, the more severe the stroke was;
this means that serum calcium could be an independent
predictor of stroke severity and functional outcome. These
results indicate that the amount of calcium may be a
possible prognostic factor in the treatment of acute
ischemic stroke.

Authors Contribution

Conceptualization: FH

Methodology: FH, MK, SGA, MS, AJ, WA
Formalanalysis: FH, MK, SGA, MS, AJ, WA

Writing review and editing: FH, MK, SGA, MS, AJ, WA

Allauthorshavereadandagreed to the published version of
the manuscript.

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The authors received no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[11 Nayak RR and Narayanaswamy S. Association of
Serum Calcium LevelswithInfarct Volume and Stroke
Scores in Acute Ischemic Stroke Patients: An
Observational Study. Caspian Journal of Internal
Medicine. 2022;13(4): 780.

[2] KhattaklIQ, FidaM, BibiR, SaleemA, KhanR, Afridi MU.
Correlation of Serum Calcium with Acute Ischemic
Stroke. Pakistan Journal of Medical and Health
Sciences. 2023 Feb; 17(01): 190-. doi: 10.563350/pjmhs
2023171190.

[3] Ashraf AS, Hassan A, Saeed MH, Shamim A, Hammad
H, Salim Y. Prevalence of Hypocalcemia in Patients
with Acute Ischemic Stroke at A Tertiary Care
Hospital. Pakistan Journal of Medical and Health
Sciences. 2023 Oct; 17(04): 683-. doi: 10.53350/
pjmhs2023174683.

[4] Chang S, Zhang W, Wang M, Wang Z. Clinical
Significance of MRA, TCDand Electroencephalogram
in the Diagnosis of Intracranial Artery Stenosis in
Ischemic Cerebrovascular Disease. Biotechnology
and Genetic Engineering Reviews. 2024 Nov; 40(3):
2380-92.d0i:10.1080/02648725.2023.2199529.

[6] Fatima N, Salman M, Husnain Hashim AA, Sayed TM,
Waheed S. Prevalence of Newly Diagnosed
Hypertension in Stroke Patients Presented to
Tertiary Care Hospitals in Rawalpindi. Pakistan

THE THERAPIST VOL. 6 Issue 3 July-Sep 2025 Copyright © 2025. THE THERAPIST, Published by Crosslinks International Publishers LLC, USA
By This work is licensed under a Creative Commons Attribution 4.0 International License. 1]




Hyder F et al.,

(1]

[12]

THE THERAPIST VOL. 6 Issue 3 July-Sep 2025

Serum Calcium with the Severity of Acute Ischemic Stroke Patients

Journal of Medical and Health Sciences. 2022 Nov;
16(09): 826-.doi: 10.53350/pjmhs22169826.

Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL,
Parag V. Worldwide Stroke Incidence and Early Case
Fatality Reported in 56 Population-Based Studies: A
Systematic Review. The Lancet Neurology. 2009
Apr; 8(4): 355-69. doi: 10.1016/S1474-4422(09)70025-
0.

Zhang Y, Zhang G, Chen X. Elevated Calcium After
Acute Ischemic Stroke Predicts Severity and
Prognosis. Molecular Neurobiology. 2024 Jan; 61(1):
266-75.d0oi:10.1007/s12035-023-03581-8.
Mendelson SJ and Prabhakaran S. Diagnosis and
Management of Transient Ischemic Attackand Acute
Ischemic Stroke: A Review. Journal of the American
Medical Association. 2021 Mar; 325(11): 1088-98. doi:
10.1001/jama.2020.26867.

Gupta A, Dubey U, Kumar A, Singh S. Correlation of
Serum Calcium Levels with Severity and Functional
Outcome in Acute Ischemic Stroke Patients.
International Journal of Research in Medical
Sciences. 2015 Dec; 3(12): 3698-702. doi: 10.18203/2
320-6012.ijrms20151425.

Haider Z and Hussain SS. Prevalence of Ischemic and
Hemorrhagic Stroke among Geriatric Patients
Admitted in the Public Tertiary Care Hospitals of
Peshawar. medRxiv. 2023 Apr: 2023-03. doi: 10.1101/
2023.03.30.23287970.

Khandare P, Saluja A, Solanki RS, Singh R, VaniK, Garg
D et al. Serum S100B and NSE Levels Correlate with
Infarct Size and Bladder-Bowel Involvement among
Acute Ischemic Stroke Patients. Journal of
Neurosciences in Rural Practice. 2022 Mar; 13(2):
218.doi:10.1055/s-0042-1743214.

Ashraf H, Ashfaq H, Dawood MH, Changez MI, Butt M,
Ashraf A et al. Sex Disparities and Trends in Stroke
Incidence, Prevalence, and Mortality in the US and
Worldwide: Findings from the Global Burden of
Disease, 1990-2021. Journal of Clinical
Neuroscience. 2025 Mar; 133: 111029. doi: 10.1016/j.
jocn.2025.111029.

Ishfag M, Ullah F, Akbar S, Rahim F, Afridi AK.
Correlation of Serum Calcium with Severity of Acute
Ischemic Stroke. The Journal of the Pakistan Medical
Association. 2017Jan; 67(1): 20-3.

Ludhiadch A, Sharma R, Muriki A, Munshi A. Role of
Calcium Homeostasis in Ischemic Stroke: A Review.
Central Nervous System and Neurological Disorders-
Drug Targets-CNSand Neurological Disorders). 2022
Jan 21(1): 52-61. doi: 10.2174/1871527320666210212141
232.

[15]

DOI: https://doi.org/10.54393/tt.v6i3.281

GBD 2019 Stroke Collaborators. Global, Regional, and
National Burden of Stroke and Its Risk Factors,
1990-2019: A Systematic Analysis for the Global
Burden of Disease Study 2019. The Lancet.
Neurology. 20210ct; 20(10):795.

Li XY, Kong XM, Yang CH, Cheng ZF, LvJJ, Guo Het al.
Global, Regional, and National Burden of Ischemic
Stroke, 1990-2021: An Analysis of Data from the
Global Burden of Disease Study 2021. E-Clinical
Medicine. 2024 Sep; 75. doi: 10.1016/j.eclinm.2024.
102758

Allinson KS. Deaths Related to Stroke and
Cerebrovascular Disease. Diagnostic
Histopathology. 2025 Jan; 31(1): 22-31. doi: 10.1016/].
mpdhp.2024.10.005.

Werring D, Adams M, Benjamin L, Brown M,
Chandratheva A, Cowley P et al. Stroke and
Cerebrovascular Diseases. Neurology: A Queen
Square Textbook. 2024 May: 107-98. doi: 10.1002/978
1119715672.ch8.

Zhang Y, Zhang G, Chen X. Elevated Calcium After
Acute Ischemic Stroke Predicts Severity and
Prognosis. Molecular Neurobiology. 2024 Jan; 61(1):
266-75.doi:10.1007/s12035-023-03581-8.

Prabhu SV, Tripathi BK, Agarwal Y, Kabi BC, Kumar R.
Association of Serum Calcium Levels with Clinical
Severity of Ischemic Stroke at the Time of Admission
as Defined by NIHSS Score: A Cross-Sectional,
Observational Study. Journal of Family Medicine and
Primary Care. 2022 Oct 1; 11(10): 6427-32. doi: 10.4103
/ifmpc.jfmpc_1033_22.

Copyright ® 2025. THE THERAPIST, Published by Crosslinks International Publishers LLC, USA
This work i licensed under a Creative Commons Attribution 4.0 International License. ]2




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

