
 

Arvind Kumar et al JMSCR Volume 09 Issue 06 June 2021 Page 1 
 

JMSCR Vol||09||Issue||06||Page 01-08||June 2021 

Role of 25-Hydroxy Vitamin D Level in Ischemic Stroke Patients 
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Abstract 

Background: Stroke is one of the most frequent causes of death and disability worldwide with a big 

significant clinical and socioeconomic impact. It has a heterogeneous etiology including unmodifiable risk 

factors like genetic, age, and sex, and modifiable risk factors including hypertension, diabetes mellitus, 

dyslipidemia, and smoking. In the recent past, studies have indicated that vitamin D deficiency is predictive 

for future strokes, but the evidence is limited.
 

Aims and Objective: To determine the role of 25-hydroxyvitamin D levels on the occurrence of ischemic 

stroke and its comparison with age and sex-matched controls. 

Material and Methods: A case-control study was done and a total of 48 patients with acute ischemic 

stroke were chosen. An equal 48 controls were included in this study for the comparison of outcome. 25-

hydroxy vit D levels were measured by chemiluminescence assay using commercially available kits. 

Results: Mean Vitamin D Levels among cases and controls were 15.46 ±8.41 and 26.74 ± 13.28, 

respectively. There is a significant difference observed between the case and control group while 

comparing mean vitamin D levels, p-value < 0.0001 (highly significant). Vitamin D deficiency (<20 ng/ml) 

is inversely related to the incidence of ischemic stroke (odds ratio = 4.109 within a 95% confidence interval 

of 1.74 to 9.71). 

Conclusion: We found that vitamin D deficiency is associated with an increased risk of ischaemic stroke. 
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Introduction 

Stroke is sudden onset of focal neurological 

deficit, one of the major causes of morbidity and 

mortality. Stroke leads to 1% of mortality among 

hospital deaths in India, also accounts for 4% of 

admissions in Medical wards and almost 20% of 

all patients admitted with neurologic disorder.
1
 

The WHO has defined stroke or cerebrovascular 

disease as a syndrome of  rapidly eveloping 

clinical symptoms, with an apparent vascular 

cause, of focal or global disturbance of cerebral 

function lasting for ≥24 hours or leading to death.
2
 

Stroke has a heterogeneous etiology including 

unmodifiable risk factors like genetic, age and 

sex, and modifiable risk factors including 

hypertension, diabetes mellitus, dyslipidemia, 

sedentary lifestyle, obesity, smoking.
3
 Yet, risk 

factors aren’t identified in a sizable amount of 
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cases with stroke. Hence, plenty of 

epidemiological studies are being done to spot 

novel emerging risk factors and their role in 

reducing the incidence of stroke and their exact 

nature of association with stroke.
5
 In the recent 

past, researchers have given much emphasis to 

one such risk factor i.e. vitamin D deficiency. 

Studies have indicated that low vitamin D status is 

predictive for future strokes, but the evidence is 

limited.
6-8

 

Vitamin D is a 9,10-secosteroid and one of the 

lipid-soluble vitamins and the most common 

forms in humans are vitamin D3 (cholecalciferol) 

and Vitamin D2 (ergocalciferol)
10

. Vitamin D3 is 

synthesized from photoisomerization of 7-

dehydrocholesterol within the skin’s epidermal 

layer in the presence of ultraviolet light. Then, 

undergo two temperature dependent hydroxylation 

steps: first inactive vitamin D is hydroxylated in 

the liver to make 25-hydroxyvitamin D, then 

classically within the kidney by 1-α-hydroxylase 

to become biologically active form 1,25-

dihydroxyvitamin D3. The second hydroxylation 

step may also occur in macrophages, T cells and 

neurons.
10

 Vitamin D2 is a plant sterol found in 

foods, like fatty fish, cod-liver oil and eggs. 

Vitamin D is crucial for the human body to 

maintain a balance between calcium and 

phosphorus. Inadequate vitamin D can cause 

weakness, reduced bone mineralization, increased 

bone loss and fractures.
9
 25 hydroxyvitamin D is a 

marker of vitamin D status in the human body.20 

Vitamin D is measured by levels of a 

metabolically inactive precursor, 25-

hydroxyvitamin D3 [25(OH)D3], since the serum 

concentration of 1,25(OH)2D3 (≤ 100 pM) is 

significantly lower than 25(OH)D3 (≤ 100 nM), 

also the half-life of 1,25(OH)2D3 is incredibly 

less around 15 hours as compared to 25(OH)2D3 

that has a circulatory lifetime of around 2 to 3 

weeks. The very fact that levels of 1,25(OH)2D3 

are easily influenced by PTH, calcium, 

phosphorus, make it a least preferred marker for 

vitamin D status of the body.
11

 

 

Vitamin D deficiency is pandemic, yet it is the 

most under-diagnosed and under-treated 

nutritional deficiency in the world.
12-14 

In addition 

to its well-accepted role as a major regulator of 

calcium and bone metabolism, in recent years, it 

has received attention for its non-skeletal effects, 

its deficiency has been related to numerous health 

outcomes including several cardiovascular risk 

factors, including hypertension
15

, insulin 

resistance
16

, cerebral small vessel disease
17

, stroke 

severity
18

, infarct volume
19

, mood
20

 and 

cognition
20

 in previous studies. However, studies 

considering these interactions in logistic 

regression models are very few in numbers. 

Vitamin D is also neuroprotective because of its 

involvement in regulating the release of 

neurotrophic factors and in maintaining the blood-

brain barrier integrity.
21

 It has been linked to vaso-

protective potential including slowing down of 

atherosclerosis, promotion of endothelial function, 

suppression of renin-angiotensin-aldosterone 

system thereby reduction of the risk of 

hypertension.
21 

Moreover, deficiency of vitamin D 

influences vascular remodelling through 

modulation of smooth muscle cell proliferation, 

inflammation and thrombosis. These vascular 

changes can eventually cause a stroke.
22

 

Asians, notably Indians, are reported to be 

extremely vitamin D deficient with the lowest 

serum 25-hydroxyvitamin D (25(OH)D) levels 

amongst other ethnicities.
23-25

 Studies from India 

have uniformly pointed to have low 25(OH) D 

levels within the Indian population in all age 

groups and all regions, despite lots of 

sunshine.
23,24 

India, with a population size of 1.3 

billion and co-occurring epidemics of vitamin D 

deficiency and stroke,
12-14

 provides a robust 

platform for assessment of the interrelationship 

between vitamin D status and risk of stroke. 

Reported clinical studies indicate an association of 

vitamin D status and stroke; but, most of these 

results are based on populations of Caucasian 

descent.
26-28

 Generalization or extrapolation of 

results of association studies across various 

populations might not be reasonable.
29

 Hence, 
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independent assessments of the impact of vitamin 

D standing on the risk of stroke across different 

subpopulations become necessary. Given these 

discrepancies, we undertook the current study to 

assess the association between vitamin D status 

and risk of ischemic stroke based on a population 

from Uttar Pradesh, a northern state of India. 

 

Aims and Objectives 

To determine the role of 25-hydroxyvitamin D 

levels on the occurrence of ischemic stroke and its 

comparison with age and sex-matched controls. 

 

Materials and Methods 

Study Design 

We conducted a case control study over a period 

of one and half years (January 2019 to October 

2020). The study was conducted at the department 

of internal medicine, GSVM Medical College 

Kanpur and subjects were recruited from 

Medicine Emergency and wards. The study was 

approved by the Ethics Committee of the institute 

ETHICS APPROVAL NUMBER 

(EC/BMHR/211/OCT/2020, dated 23/10/2020). 

 

Participants 

A total of 48 patients with acute ischemic stroke 

were chosen in the study. An equal 48 healthy 

controls were taken from normal healthy 

individuals attending medicine OPD/SEMI-

EMERGENCY. One case will be taken for each 

control for comparison of outcome. Sample size 

was calculated with reference to a pilot study done 

on 5 cases and 5 controls. They observed mean 

difference of vit D level was 4.7 in the study 

subjects. By using above reference values, Sample 

size was calculated by formula for calculating 

sample size for comparing 2 means at 95% 

confidence interval and 80% power, 5% level of 

significance. Sample size was calculated as 96 

subjects with 48 subjects in both groups. Informed 

consent subjects with Age >18 years both genders 

with ischemic cerebrovascular accident identified 

based on clinical as well as laboratory and 

radiological evaluation (including CT/MRI) 

admitted in our hospital were included in our 

study. Subjects with previous history of 

TIA/CVA, on vitamin D and calcium 

supplementation, CKD, CLD, DIABETES 

MELLITUS, patients who underwent 

thrombolysis, cardio-embolic stroke patients were 

excluded from study. 

 

Procedure Methodology 

All the required details about cases such as 

demographic data (Age, gender, address, 

registration number, etc), clinical presentations 

(signs & symptoms), general examination 

findings, systemic examination and Ischemic 

stroke findings were carried out. Blood sample 

was taken from all patients with acute stroke 

during 24 hour of admission to check 25-hydroxy 

vit D levels were measured by chemiluminescence 

assay using commercially available kits, fasting 

blood sugar, HbA1c, LFT, KFT and lipid profile. 

All patients underwent CT scan brain (plain) to 

establish the ischemic lesion if If patients had a 

normal CT scan brain, then ischemic stroke was 

diagnosed based on diffusion-weighted MRI. Age 

and sex matched healthy controls were selected 

and 25-hydroxy vit D levels were measured by 

chemiluminescence assay. All other biochemical 

measurements were performed as per the standard 

procedures. 

Statistical Analysis 

Data was analysed using Statistical Package of 

Social Sciences (SPSS, version 23.0) software and 

expressed as mean ± standard deviation. 

Continuous data was analysed using student’s T-

test. Inter group or intra group comparisons were 

done using independent sample test for 

comparison of mean values. Association between 

variables was considered statistically significant if 

p-value was <0.01. 

 

Observation and Result 

The mean age of the case group was 60.95 ± 13.9 

years which is comparable [p value = 0.937 (not 

significant)] to the mean age of the control group 

which was 61.16 ± 11.6 years. 
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Table No -1 Average Age Between Cases and Controls 

 Case (n=48) Control (n=48) P value 

Mean Age (in years) 60.95 ± 13.9 61.16 ± 11.6 0.937 

 

Graph No -1 

 
 

2-Mean Vitamin D Levels amongst Cases and Controls 

In our study, we recorded that mean vitamin D levels in the case group were 15.46 ± 8.41 ng/ml and the 

control group were 26.74 ±13.28 ng/ml. 

 

Table No -2 

Bio Chemical Parameters Case (n=48) Control (n=48) P value 

Serum vitamin D (ng/dl) 15.46 ± 8.41 26.74 ±13.28 <0.001 

 

Graph No-2 

 
 

Distribution of Cases and Controls according to Vitamin D Deficiency Status (Cut Off 20 ng/ml) 

Table No-3 

VIT D DEFICIENCY (<20 ng/ml) CASE(n=48) CONTROL(n=48) 

YES 35 13 

NO 19 29 

 

chi-square 10.83, p value = 0.0009 (highly significant) 

odds ratio = 4.1093, within a 95% confidence interval of 1.74 to 9.71  

p-value = 0.0013 (highly significant) 
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Graph No-3 

 
 

Discussion 

The present study entitled “The study of 25-

hydroxy vitamin D level in ischaemic stroke 

patients” was carried out in the Post Graduate, 

KPS Institute of Medicine, G.S.V.M. Medical 

College, Kanpur from January 2019 to October 

2020 to find out the role of vitamin D and its 

various correlation in cases of acute ischemic 

stroke patients. 

 

Age and Gender Variation with Stroke and 

Vitamin 

D Levels 

In our study, out of 96 study subjects, 48 subjects 

were in the case group with 29 (61%) males and 

19 (39%) females. Out of 48 subjects of the 

control group, 28 (42%) were males and 20 (58%) 

were females. The mean age of the case group was 

60.95 ± 13.9 years which is comparable to the 

mean age of the control group which was 61.16 ± 

11.6 years. There was no statistically significant 

difference observed between the mean age of the 

two groups [p value = 0.937 (not significant)].  

 

Vitamin D and Risk of Ischemic Stroke 

In the study, we recorded that mean vitamin D 

levels in the case group were 15.46 ± 8.41 ng/ml 

and the control group were 26.74 ± 13.28 ng/ml. 

Thus, mean vitamin D levels in ischemic stroke 

patients were lower as compared to age and sex-

matched controls. To find out whether this 

difference was statistically different we distributed 

the subjects in both groups in the contingency 

table according to their vitamin D deficiency 

status taking vitamin D < 20 ng/ml as cut-off. On 

evaluating we found that 35 (73%) of subjects 

with vitamin D deficiency had an ischemic stroke 

as compared to 19 (40%) subjects with no stroke. 

Using chi-square, we got a p-value of 0.0009 

which is statistically significant. The odds ratio of 

our study was 4.109 within a 95% confidence 

interval of 1.74 to 9.71. This reveals that vitamin 

D levels are inversely related to the occurrence of 

ischemic stroke and levels less than 20 ng/ml 

increase the odds of an ischemic stroke four times 

as compared to age and sex-matched population 

with the confidence interval of 95% (p = 0.0013). 

Jaydip Ray Chaudhuri, et al
4
 (2014) recruited 

250 consecutive ischemic stroke patients and 250 

age and sex-matched, and found that 25-

hydroxyvitamin D deficiency had an independent 

association with ischemic stroke. Their analysis 

showed an independent association of 25-

hydroxyvitamin D deficiency with ischemic stroke 

(P<0.001, odds ratio: 1.6; 95% CI 1.2-2.8) which 

was similar to our study (p= 0.0013, odds ratio 

4.117; 95%; CI 1.73-9.71). Our study was also 

similar to the above study concerning study 

design.  

Kenneth E. S. Poole, et al 
30

(2015) compared the 

serum 25- dihydroxy vitamin D levels of 44 

patients admitted with the first-ever stroke with 

results obtained by measuring 96 healthy 

ambulant elderly subjects every 2 months for 1 

year. They concluded that Vitamin D is a potential 

risk marker for stroke. Their study supported our 
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observation. Their study as well as the sample size 

was quite similar to ours. 

Majumdar, et al
31

(2015) cross-sectionally 

evaluated the relationship between vitamin D 

deficiency and stroke in the high-risk Asian Indian 

population in age- and gender-matched, 239 

ischemic stroke patients and 241 control subjects 

and reported an inverse association between serum 

25(OH) D concentration and risk of ischemic 

stroke. Subjects with severely low 25(OH) D 

levels (< 10 ng/ml) were found to have 3.13-fold 

(95% confidence interval (CI), (1.22-8.07)) 

increased risk of ischemic stroke as compared 

with those with higher levels. The cut-off value in 

their study for vitamin D levels was <10ng/ml, 

while we used < 20ng/ml based on the levels 

recommended by the Endocrine Society.  

Fahmy, Sharaf H. et al
33

 (2019) had studied 48 

acute ischemic stroke patients and 48 matched 

healthy control subjects. They found that stroke 

patients had significantly lower serum vitamin D 

levels compared to healthy subjects. An increased 

risk of stroke of 2.88 times was found in 

insufficient vitamin D in comparison to sufficient 

subgroup and this likelihood increases to be 13.78 

times in the deficient compared to sufficient 

subgroups. They concluded that vitamin D 

deficiency increases the risk of acute ischemic 

stroke. Our study type and sample are similar to 

the above study and their results also support our 

findings.  

Talebi, et al
32

 (2020) according to the results of 

this study median phosphorus and vitamin D 

levels were significantly lower in stroke patients 

than the controls (3.6 [3.02–4.21] vs. 4.2 [3.8–

4.6]) and (15.1 [8.2–27.9] vs. 22.7 [10.4–39.2]), 

respectively. Multiple logistic regression analysis 

showed that the ischemic stroke was positively 

associated with the vitamin D level, they 

concluded that lower serum levels of vitamin D3 

were associated with ischemic stroke. 

 

Conclusion 

In our study, ischaemic stroke patients had 

significantly low levels of Vitamin D (mean vit D 

level = 15.46 ng/ml). Vitamin D levels may be a 

potentially modifiable cerebrovascular risk factor. 
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