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ABSTRACT

Numerous documented risk factors for stroke exist, including smoking, diabetes mellitus, systemic hypertension, dyslipidaemia, and atrial
fibrillation. Considered to be amongst the newest risk factors is vitamin D. Our major goal was to determine the levels of serum 25-hydroxyvitamin
D in people who had previously experienced an ischemic stroke and how it linked to the severity of an acute ischemic stroke. Methods: The
research was carried out at the NIMS Hospital in Jaipur, Rajasthan, in the neurology department. The investigation was conducted over a period of
18 months. 160 people participated in the research study. Patients have had to meet the individual stroke confirmation by brain CT/MRI as criteria
for inclusion for the study protocol. Additionally, participants with any transitory incidents or a history of stroke were disqualified from the trial.
Result: When compared to the overall mean value of controls, which was reported to be 21.663ng/ml, stroke patients exhibited a significant
deficiency in vitamin D, with an average value of 13.54ng/ml. The patients under 50 were found to have substantially lower vitamin D levels.
Conclusion: This research concluded that acute ischemic stroke patients had substantial vitamin D insufficiency. Therefore, having insufficient
amounts of vitamin D could be a significant contributor to ischemic stroke.
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INTRODUCTION

A stroke is described as an abrupt onset neurological deficit with a
focal vascular cause. Stroke is the third leading cause of death in
developed nations, behind heart disease and cancer, and is now widely
recognized as the most prevalent preventable neurological condition
that poses a serious risk of death. It significantly affects morbidity and
mortality in both wealthy and developing nations [1]. Stroke has a
major clinical and socioeconomic impact and is one of the most
common causes of mortality and disability in the world. Its
pathogenesis is varied, with modifiable risk factors including
hypertension, diabetes mellitus, dyslipidaemia, sedentary behaviour,
and smoking coexisting with unmodifiable risk factors like genetics,
age,and sex [2].

As a result, the diagnosis of stroke must be supported by laboratory
research, including brain imagingl. After heart disease and cancer,
cerebrovascular disease is the third greatest cause of death in developed
nations. It is also quickly becoming the most prevalent preventable
neurological condition that can be fatal. Haemorrhagic stroke and
ischemic stroke are two of the three main types of stroke. Haemorrhagic
stroke occurs when a blood vessel bursts, causing blood to flood into the
cerebral cavity, while ischemic stroke is caused by a blood vessel
obstruction, which reduces the blood supply to the brain. The type of
haemorrhagic stroke may be intracerebral haemorrhage or subarachnoid
haemorrhage, depending on where the blood was spilled. Ischemic
strokes account for 60-80% of all strokes. It significantly affects
morbidity and mortality in both wealthy and poor nations. One of the fat-
soluble steroid hormones, vitamin D regulates calcium and phosphate
levels and maintains the health of the musculoskeletal system. In the
presence of ultraviolet radiation, the epidermal layer of the skin produces
vitamin D from 7-dehydrocholesterol. After then, it goes through two
hydroxylation processes: inactive vitamin D is first converted to 25-
hydroxyvitamin D in the liver, and then traditionally 1,25-
dihydroxyvitamin D3 is produced in the kidney by 1-hydroxylase
(CYP27B), which makes it biologically active. Macrophages, T cells,
and neurons can also go through the second hydroxylation stage [3, 4].
On immune system performance and inflammation, vitamin D has a
significant regulatory role [5]. . Numerous ailments, including problems
with calcium metabolism, type 2 diabetes, autoimmune disorders,
cardiovascular disease, stroke, multiple sclerosis, as well as various
infectious diseases and malignancies, have been linked to low vitamin D
levels [6,7].

When compared to healthy controls, acute stroke patients' serum

vitamin D levels were shown to be low [8, 9]. The regulation of brain
development, function, and cerebrovascular physiology depend on
vitamin D [10]. It has been associated with the ability to prevent
hypertension by reducing the progression of atherosclerosis,
enhancing endothelial function, and suppressing the renin-
angiotensin-aldosterone system. As a result, its lack may contribute to
the onset of a number of illnesses, including as diabetes, hypertension,
heart failure, ischemic heart disorders, and stroke [11]. Additionally, a
vitamin D shortage affects vascular remodelling through regulating the
proliferation of smooth muscle cells, inflammation, and thrombosis.
Stroke may eventually result from these vascular alterations [12].

The results of various studies, however, indicated that vitamin D
deficiency is a risk factor for stroke; yet, the relationship between the
amount of vitamin D and the severity and outcome of a stroke has not
been well studied. The purpose of this study is to investigate the serum
vitamin D levels in cerebral stroke patients and determine whether a
vitamin D deficit is associated with stroke severity and outcome [13].

MATERIALAND METHODS
Study Design: This study is of the case-control variety.

Study Area: The study will be carried out at the National Institute of
Medical Sciences and Research in Jaipur, Rajasthan, in the department
of General Medicine.

Study Period: 1"January 2021 to 30" June 2022.
Time Frame: 18 months.

SELECTION CRITERIA OF PATIENTS:
Inclusion Criteria

1. Age 18 years and above.

2. Diagnosis of stroke is confirmed by CT/MRI Brain.
3. Patients presents within 48hr of onset of symptoms.
4. Willing to participate in the study.

Exclusion Criteria

1. History of Transient Attacks and prior stroke.

2. Patient of Haemorrhagic stroke.

3. Patient with history of malignancy.

4. Patient with known case of chronic kidney disease.

5. Patient with known case of coronary artery disease.

6. On drugs that affect Vitamin D metabolism (Anti epileptics,
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Steroids, Rifampin).
7. Patient receiving Vitamin D supplementation.
8. Pregnant, lactating and menopausal females.

METHODOLOGYAND TECHNIQUE:

»  This study is of the case-control variety. All indoor and outdoor
patients who are 18 years of age or older and meet the inclusion
and exclusion criteria in the department of General Medicine at the
NATIONAL INSTITUTE OF MEDICAL SCIENCES &
RESEARCH & HOSPITAL, JAIPUR, RAJASTHAN,
participated in this study for a period of 18 months.

» Allstudy participants will be required to provide written consent.

+ Inthis hospital-based case-control study, a total of 160 people will
be enrolled, of whom 80 patients will be selected as cases who
were diagnosed with their first-ever ischemic stroke based on their
CT or MRI report and admitted within 48 hours of the stroke in the
General Medicine ward at the National Institute of Medical
Sciences and Research, Jaipur, Rajasthan.

e The remaining 80 healthy, ambulatory patients who fulfil the
criteria for age and sex will be enrolled and designated as the
control group. On admission, the CANADIAN STROKE SCALE
will be used to evaluate the initial stroke severity.

* Haemoglobin levels, random blood sugar levels, liver function
tests, renal function tests, lipid profiles, and serum electrolytes are
just a few of the routine laboratory tests that will be performed.
Assay for serum 25-hydroxyvitamin D levels.

Following data will be recorded for each patient of acute stroke-
NCCT/MRI Brain

Serum 25-hydroxyVitamin D levels
Age, sex, history of Diabetes, Hypertension and smoking

Biochemical profile including: Haemoglobin levels, Blood Sugar
Levels(random), Liver Function Tests, Renal Function Tests, Lipid
Profile, Serum Electrolytes.

All the information will be collected on a pre-designed performa. After
collecting the data, the appropriate statistical analysis will be
performed using the licensed version of Statistical Package for Social
Science 25 (SPSS-25)/ Microsoft excel.

RESULT
This study included a total of 160 subjects out of which 80 were cases
(acute ischaemic stroke) and 80 were controls.

Sex distribution of patients of ischemic stroke case and control
Table.1: Showing Sex Distribution Of Patients Of Ischemic Stroke
Case And Control

Gender Case Control
Male 46 51
IFemale 34 29

Fig.7: Sex distribution of patients of ischemic stroke case and control

Distribution And Representation Of Case And Control
Table.2: Showing Distribution And Representation Of Case And

Control
No. of patient IPercentage (%)
Case 80 50
Control 80 50
[Total 160 100

i Case

i Control

Fig.8: showing Distribution and representation of case and control

Age Wise Distribution Of Patients
Table.3: Showing Age Wise Distribution Of Patients

Age Case Control
20-30 20 11
30-50 24 17
50-70 28 25
70-90 08 27

B Case BControl

20-30 30-50 50-70 70-90

Fig.9: Showing Age Wise Distribution Of Patients

Cases And Controls With Respect To BMI
Table.4: Showing Cases And Controls With Respect To BMI

INormal Overweight Obese
Case 37 28 15
Control 47 27 06
(Total 40 55 21
90
80 4
70
50
ool = Case
it | = Control
301 = Total
20 1
10 | r / Total
0+ Control
Normal o — = -m
weight Overweight Olstise =

Total

Fig.10: Showing Cases And Controls With Respect To BMI
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Gender wise distribution of vit D level
Table.5: Showing Gender Wise Distribution Of Vit D Level

Gender INormal VitDlevel [Deficient Vit D level
IMale 9 29
IFemale 6 56

= Malk = Famale

6

:Fig.llz Showing Gender Wise Distribution Of vit D level

Defficient

VITAMIN D STATUS INTHE STUDY POPULATION

Table.6:Showing Vitamin D Status In The Study Population
Group Case Control Total
Normal 0 16 16
Insufficient 05 13 18
Deficient 75 51 126
Total 80 80 160

| o ase emmmontrol sss=Total

y 128

Normal

Insufficient Difficient

Total

Fig.12: Showing Vitamin D Status In The Study Population

The Biochemical Parameters Of Case (Ischemic Stroke)

Table.7: Showing The Biochemical Parameters Of Case (Ischemic

Stroke)

S.No. Parameters IMean+SD

1. Age 47.46+19.11
2. BMI 26.32+3.54

3. ILDL 132.14+30.20
4. IHDL 44.54+5.76

S. TG 153.53+40.56
6. TC 214.18+35.48
7. IVitD 13.54+5.07

The Biochemical Parameters Of Control
Table.8: Showing The Biochemical Parameters Of Control

S.No. [Parameters Mean+SD

1. Age 57.65+20.04

2. BMI 24.71242.95

3. LDL 119.45+28.44

4. HDL 43.9375+6.21

5. TG 151.8+58.02

6. TC 191.5625+26.53
7. VitD 21.663+10.70

DISCUSSION

80 cases of acute ischemic stroke and 80 age- and sex-matched
controls were included in our analysis of 160 patients. Our cases were
chosen so that none of them had a history of stroke, coronary artery
disease, chronic renal disease, systemic hypertension, or diabetes
mellitus. This was done to find out if having low vitamin D levels could
put people at risk for cerebrovascular accidents on their own. This
case-control study included 160 patients with a mean age
(47.46+19.11) of 64.27 years and 160 control subject with a mean
age(57.65+20.04) of 64.65 years.

VITAMIN D & STROKE

According to a study by Tu W] etal.[51], vitamin D levels were 10-18
ng/ml in stroke patients and 17-22 ng/ml in controls. While the
prevalence was 100% in our investigation, Kenneth et al [49]
discovered a 77% prevalence of Vitamin D insufficiency among stroke
patients.

Studies by Pilzet al.[50], de Silva et al.[55], and LURIC study53
revealed that stroke patients had Vitamin D deficiency in 58%, 95%,
and 92% of cases, respectively.

We discovered that just 12% of the 100 patients who participated in the
trial as a whole had normal levels of vitamin D. The remaining 88%
had vitamin D levels below normal, with 21% suffering from a
deficiency and 67% from an insufficiency. This high proportion of
vitamin D deficiency in our study group mirrors the high prevalence of
vitamin d deficiency in the Indian community, as was previously
shown by Harinarayan et al [39], who found that between 50 and 90
percent of Indians were vitamin d deficient.

The average level of vitamin D in the control group was 23.03 ng/ml.
This is comparable to the mean value of 24ng/ml among patients who
appeared to be in good health as reported by the NHANES 2005-2006
survey [54].

In this study, we also examined the relationships between ischemic
stroke and variables including gender, age, body mass index, smoking,
LDL cholesterol, HDL cholesterol, total cholesterol, triglycerides, and
infarct size. Statistical significance was not discovered for any other
measure besides Body Mass Index. As a result, the majority of these
confounding factors, which are also independent risk factors for
stroke, could be safely disregarded.

In our study, we also examined the relationships between vitamin D
and variables including gender, age, body mass index, smoking, LDL
cholesterol, HDL cholesterol, total cholesterol, triglycerides, and
infarctarea.

VITAMIN D AND GENDER VARIATION

We found no conclusive correlation between gender distribution and
vitamin D levels. Male case 09 and female case 06 both had normal
levels of vitamin D. Male cases 29 and 56 both showed lower-than-
normal levels of vitamin D.

In contrast, a research by Johnson et al. [47] found that men were
significantly more likely than women to be vitamin D deficient.

CONCLUSION

Vitamin D insufficiency is linked to a wide range of disorders. This
puts a heavy load on the neighbourhood. Therefore, the finding that a
vitamin D shortage causes strokes is a significant scientific advance.

Patients with ischemic stroke in our study had noticeably low levels of
vitamin D.

Due to the widespread prevalence of vitamin D insufficiency in our
nation, these findings could have significant effects on public health.
Vitamin D insufficiency is a risk factor that is simple to measure and
treat.

The procedure is secure and economical. Therefore, it is necessary to
raise awareness of this risk factor among the general public and to put
into place recommendations for its diagnosis and treatment.

To further examine Vitamin D deficiency as a stroke risk factor and the
benefits of Vitamin D supplementation on stroke prevention, large
scale randomised control trials are required.
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