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ABSTRACT

Objective: To determine association between low vitamin-D levels and acute ischemic stroke in patients presenting
in tertiary care hospital.

Study Design: Case control study.

Place and Duration of Study: This case conducted at the Services Hospital, Lahore, Multan Medical and Dental
College Multan and Akhtar Saeed Medical and Dental College, Lahore from 28-05-13 to 28-12-13.

Materials and Methods: This study included 200 subjects and divided into 2 groups (cases and controls). Blood
sample for Vitamin-D levels were collected and sent to institutional laboratory and results were followed to
determine association of low vitamin-D levels with acute ischemic stroke.

Results: Low vitamin-D levels were found in 85% patients of stroke, and in 70% of normal subjects (p=0.009; odds
ratio 2.42). Mean vitamin D levels for cases were 35.33 (minimum 12 and maximum 110) and 43.55 (minimum 11,
maximum 132) for control group.

Conclusion: Frequency of low vitamin-D levels is higher in stroke patients compared to normal subjects in our
population. So, it is recommended to treat vitamin-D deficiency adequately in order to reduce the risk of stroke.
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INTRODUCTION Thus, South Asian population is especially more prone
to vitamin-D deficiency and its consequences.

Stroke is one of the most common causes of death  Vitamin-D deficiency causes rickets, birth defects,
worldwide and results in a large proportion of physical osteoporosis, osteoarthritis, osteomalacia, chronic pain
disability.! Data shows that 20% of stroke survivors  and muscle pain. Recent trials have considered vitamin
require institutional care after 3 months and 15%-30% D deficiency as a risk factor in diseases, such as
are permanently disabled.? Prevalence of stroke is high cardiovascular diseases, stroke, hypertension,
in Asians.® neurological  disorders,  autoimmune  diseases,
Several independent risk factors of ischemic stroke  depression and cancer.®

have been recognized. The most common of these  Vitamin-D deficiency is one of the independent risk
include hypertension, diabetes mellitus, smoking, atrial factors for acute ischemic stroke. Stroke is a leading
fibrillation, coronary artery disease and dyslipidemias.®  cause of disability in adults and every year millions of
With growing evidence, vitamin-D deficiency has been  stroke survivors have to adapt to a more restricted and
studied extensively and now considered an independent  dependent life style. This poses high socio-economic
risk factor for cardiovascular disease and stroke. burden, especially in  developing  countries.
Vitamin-D deficiency is common, especially in Asian  Identification and thus early management of risk factors
countries. Several studies have demonstrated the high of stroke can help ameliorate this burden of disease.
prevalence of low vitamin-D levels in Asians. This high Different trials have studied association of low vitamin-
prevalence has been associated with lack of proper diet, D levels with acute ischemic stroke. The association is
poor calcium intake, social customs and traditional ~ population dependent, since prevalence of vitamin-D
clothing. deficiency is different in different populations.

Regarding the association of low vitamin-D levels with

~ Department of Medicine, Medical and Dental College 500 jschemic stroke, no data is available from our

Multan. . . L .

2 Department of Pulmonology / Medicine®, Services Institute popul_atlon. T_h'§ stu_dy IS |_ntenc_ied to mgke an e_stlma_te
of Medical Sciences, Lahore. of this association in P_aklsta_nl populatlon Whlch will
3 Department of Medicine, Akhtar Saeed Medical and Dental help establish and modify guidelines for prevention of
College, Lahore ischemic strokes.
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College Lahore, in six month duration from 28-05-13 to
28-12-13. This study included 200 subjects and divided
into 2 groups (cases and controls). Blood sample for
Vitamin D levels were collected and sent to institutional
laboratory and results were followed to determine
association of low vitamin-D levels with acute ischemic
stroke. All ethical issues were addressed and informed
consent was taken. All this information was recorded in
a pre-designed proforma.

Data was collected and compiled in the computer and
analyzed using SPSS-20. A quantitative variable like
age was expressed as mean * standard deviation.
Qualitative variables like gender and low vitamin-D
levels were expressed as proportions and percentages.
Odds ratio was calculated to determine the significant
difference in both groups. Odds ratio of more than 1
was considered significant.

RESULTS

There were 64 males and 36 females in patients with
stroke. In the control group, there were 59 males and 41
females. P value was calculated to be 0.281. There
mean age of the subjects were 54.86+13.361 years
(Table 1). Table-2 compares percentages of low
vitamin-D levels in both groups and statistically
significant results were obtained. Low vitamin-D levels
were found in 85% patients with stroke, while 70%
control subjects had low vitamin-D levels. P value was
.009 and odds ratio calculated to be 2.42.

Table No.1: Descriptive statistics of subjects

. Case Control
Variable No. | % No. | %
Gender
Male 64 64.0 59 59.0
Female 36 36.0 41 41.0
Age (years)

20-40 10 10.0 14 14.0
41-60 70 70.0 58 58.0
61-80 20 20.0 28 28.0

Table No.2: Low Vitamin-D in both Groups
Group Male Female total
Case 85 15 100
Control 70 30 100
Total 155 45 200

P value: 0.009 Odds Ratio: 2.42

DISCUSSION

Studies on causes of death from the 1990s have
demonstrated that stroke remains a leading cause of
death. In 2001, it was predicted that stroke accounted
for 5.5 million deaths worldwide, corresponding to
9.6% of all deaths.® In these mortalities, two-third
deaths occurred in people living in developing countries
and 40% were aged less than 70 years.

An epidemiological review on stroke prevalence in nine
Asian countries reported that the percentage of
ischemic and hemorrhagic strokes varied from 17% to
33%.” The causes of stroke are multifactorial. One of
the significant proposed risk factor is vitamin-D
deficiency. Vitamin-D deficiency is extremely common
in our population and the prevalence is on the rise. A
causal relationship between stroke and vitamin-D
deficiency has been known and investigated for some
time now.

Multiple gene-regulatory functions in the body are
served by Vitamin-D. Almost 3,000 genes are
recognized that are upregulated by vitamin-D. Different
mechanisms are postulated that play role in ischemic
stroke. Vitamin-D reduces the risk of arterial stiffness
which is a major risk factor for stroke. Other functions
of vitamin-D include increase in natural anti-
inflammatory cytokines, suppression of vascular
calcification and inhibition of vascular smooth muscle
growth.This study included 200 patients. 100 patients
with acute ischemic stroke and 100 normal subjects
were recruited. The study population had comparable
age distribution in both groups, with mean age of
54.86+13.361 years (Table 1). The incidence of stroke
increases with increasing age, and these results were in
accordance with these evidences.5°

Out of 200 subjects, there were 123 males and 77
females. 64% males and 36% females were present in
Case Group (patients with ischemic stroke). In the
Control Group (normal individuals) 59% males and
41% females were present (Table 1). There was no
significant difference in gender distribution among
these two groups (p value 0.281). These results
supported the epidemiological evidence that stroke
incidence is approximately 25% higher in men than in
women.*0

Serum vitamin-D levels of less than 50 nmol/l were
considered significant in our study, as considered
generally by investigators.''-14, 85% stroke patients and
70% normal subjects had vitamin-D deficiency in this
study. Low vitamin-D levels are prevalent particularly
in Asians as demonstrated by different studies. Around
69%-82% of the South Asian populations in India have
low levels of vitamin-D.*>Y

Data from North India revealed that vitamin-D
deficiency was found in 96% of neonates'®, 91% of
healthy school girls®, 78% of healthy hospital staff'®
and 84% of pregnant women(168) with similar results
from Pakistan.2%?! In Bangladeshi women prevalence
was 38% in high income and 50% in low income
group.??

This deficiency is present not only in South Asians
living in India and Pakistan!>!61720 put also in
immigrants of South Asian origin in UK, Denmark and
Norway.?*? Thus apart from poverty, other causes are
also taken into account, e.g. use of unbalanced diet,
excessive cooking and limited exposure to the sunshine.
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Some of the secondary causes pointed out by Powell
and Greenbergincluded decreased skin synthesis due to
dark  pigmentation or  excessive  clothing,
gastrointestinal problems leading to malabsorption?,
impaired hepatic 25 hydroxylation of vitamin D-3 (due
to anticonvulsant drugs, theophylline, isoniazid or
severe liver disease), impaired renal hydroxylation of
25-hydroxy vitamin D-3 due to chronic renal failure or
hypoparathroidism.?® Major causes of vitamin-D
deficiency®®, that might be specific to South Asian
populations, must be studied further.

Comparison between two groups in this study (Table 2)
revealed that a high proportion of stroke patients had
insufficient vitamin-D compared to healthy controls
(85% vs 70%, p=0.009). These results were statistically
significant and proved that vitamin-D deficiency is
independently associated with acute ischemic stroke
(odds ratio 2.42; 95% CI; P=0.009). This association
was compared with the results of pre-existing studies.

In a study conducted in Singapore, researchers
compared serum vitamin-D levels between Asian
ischemic stroke patients. Results showed that 95%
stroke patients and 84% healthy controls had
insufficient vitamin-D levels (p=0.007). According to a
study conducted in Addenbrooke’s Hospital, vitamin-D
levels of 44 patients with acute ischemic stroke were
compared with those of 96 healthy subjects. 77% of
stroke patients were found deficient in vitamin D.3

A recent large population-based prospective study
tested the hypothesis that low vitamin-D is associated
with an increased risk of ischemic stroke in the general
population. It was observed that there is a stepwise
increasing risk of ischemic stroke with decreasing
vitamin-D levels.®? Data from another prospective study
in women provided evidence that low vitamin-D levels
are modestly associated with risk of stroke.®® Balden et
al indicated that vitamin-D deficiency exacerbates
stroke severity, that involves both a dysregulation of the
inflammatory response as well as suppression of
IGF-1.34

Literature from Pilz et al favors that vitamin-D
supplementation is a promising approach for the
prevention and treatment of strokes®s.Evidence from
another study validated that higher vitamin-D intake
was associated with lower stroke incidence. Low serum
levels of vitamin-D and decreased intake were
significantly predictive of stroke when adjusted for age,
gender, smoking and functional capacity.*®

Literature provides enough data on prevalence of
vitamin-D deficiency and its association with ischemic
stroke. However, no such data on this association was
available in our population. This study is an effort to
provide primary data for further research work. Local
guidelines should be made regarding routine screening
and early treatment of vitamin-D deficiency.

CONCLUSION

Frequency of low vitamin-D levels is higher in stroke
patients compared to normal subjects in our population.
So, it is recommended to treat vitamin-D deficiency
adequately in order to reduce the risk of stroke.
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