
Introduction:

Stroke is a sudden onset of focal neurological
deficit, a major cause of morbidity and mortality

and the second leading cause of death
worldwide1,2. Stroke has a heterogeneous etiology,
caused by modifiable (high blood pressure,
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Abstract

Background: Stroke, the second leading cause of death worldwide is a multifactorial

disease. Several risk factors had been identified for stroke. Hyperhomocysteinemia is

one of the latest additions among the risk factors responsible for ischaemic stroke.

Though vitamin B12 is one of the causative factors of hyperhomocyteinemia, very few

studies showed a relation between ischaemic stroke and Vitamin B12 deficiency. So,

this study aimed to find out the association between vitamin B12 deficiency and acute

ischaemic stroke. Methods: This case-control study was conducted at the department

of Neurology, Mymensingh Medical College & Hospital. Fifty patients of first ever acute

ischemic stroke and 50 apparently healthy controls, matched for age (56.90±9.88 versus

52.88±6.18) and sex (31 male and 19 female) were recruited. Vitamin B12 was measured

by Enzyme-linked immunosorbent assay and its status was considered as low, borderline

and normal with vitamin B12 levels of <180, 180-200 and 200-800 pg/ml, respectively.

Results: Mean (±SD) concentration of vitamin B12 in stroke cases and control were

223.84 (±71.764) pg/ml and 306 (±115.40) pg/ml respectively (p=<0.001). Low and

borderline vitamin B12 was observed in 22% and 58%of ischaemic stroke patients and

12% and 30%of the healthy controls. Participants with borderline Vitamin B12 plasma

level had significantly higher odds of being in the cases compared to participants with

normal vitamin B 12 plasma level (OR: 5.61; 95% CI:2.16-14.52, p=<0.001). Similarly

participants with low plasma level of vitamin B12 were 5.32 times more likely to be in

ischaemic stroke group compared to participants with normal plasma vitamin B12 level

(OR: 5.32; 95% CI:1.56-18.14, p=0.008). Conclusion: The study concluded that low

serum vitamin B12 level was associated with acute ischaemic stroke.
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cigarette smoking, diabetes, high blood cholesterol
levels, heavy alcohol drinking, obesity) and non-
modifiable (age, sex and family history) risk
factors3. New potentially treatable factors
contributing to stroke risk are emerging
continuously4.

Hyperhomocysteinemia is one of the established
risk factors for ischaemic stroke. Homocysteine is
a highly reactive amino acid and is toxic to vascular
endothelium, potentiates auto-oxidation of low
density lipoprotein, and promotes both arterial and
venous thrombosis. Vitamin B12 deficiency results
in the accumulation of homocysteine in blood.
Hence, these patients with hyperhomocysteinemia
secondary to vitamin B12 deficiency are at high
risk for cerebrovascular disease5, 6.

Decreasing intestinal absorption with aging, being
vegetarian and genetic polymorphisms may
contribute to the deficiency of vitamin B12 and 10-
40% of general population is found deficient of
Vitamin B12. This may contribute to increase
number of stroke7. Patient with recurrent stroke
was found to have low B12 and a high
homocysteine level and improved markedly with
vitamin B12 supplementation8. A few recent studies
pointed out the association between vitamin B12
level and ischemic stroke6-10.

However, though stroke is a growing problem in
Bangladesh11,12, the issue of vitamin B12 as a
moldable risk factor gained less attention in the
research till date13. Contemplating this background,
this study was planned to assess the association
between vitamin B12 and ischaemic stroke in a
group of Bangladeshi population. By measuring
serum Vitamin B12 level of a stroke patient, if any
variation of its normal limit correlates with
ischaemic stroke then this study might give an idea
how ischaemic stroke can be prevented.

Materials and methods:

This case-controlstudy was performed in
Mymensingh Medical College Hospital,
Mymensingh, Bangladesh. Fifty admitted patients
in Neurology and Medicine department of this
hospital who had a diagnosis of acute ischaemic
stroke (within 7 days of symptom onset) fulfilling
the WHO Stroke criteria and evident by

neuroimaging study were in included in the study.
Patient of haemorrhagic stroke or TIA or previous
ischaemic stroke, patients with a diagnosed of
megaloblastic anaemia, chronic kidney disease or
gastrointestinal disease, those taking vitamin B12,
Folic acid supplements within last 3 months and
strict vegetarian person were excluded. Another
fifty age and sex matched apparently healthy
individuals importantly with no prior history of stroke
or transient ischaemic attacks were taken as
control.

The data of the participants were collected by a
predesigned case record form containing a
questionnaire regarding age, sex, residential
location, monthly family income, and risk factors
for stroke (hypertension, diabetes, ischemic heart
disease, alcoholism and smoking) and a checklist
to note the vitamin B12 and lipid profile levels.
Hypertension and diabetes was diagnosed as
having a previous diagnosis of these conditions by
a registered physician or patients on anti-
hypertensive or anti diabetic medications. Smoking
was defined ever or never smokers.

Following interviewing the subjects of both patients
with acute ischaemic stroke group and apparently
healthy respondents group, blood samples of about
5.0 ml were collected from them by venepuncture
under all aseptic precautions for estimation of lipid
profile and vitamin B12. For vitamin B12 level
estimation; 3 ml serum was taken from a serum
seperating tube, the sample was frozen and
analysed by Enzyme-linked immunosorbent assay.
Serum vitamin B12 Level <180, 180-200, 200-800
and >800 pg/ml were respectively considered as
low, borderline, normal and high level14.

Quantitative variables were expressed as either
mean ± standard deviation (SD) or median
(interquartile range) and qualitative variables were
presented as percentages or proportions.
Student’s t-test or Mann Whitney U test was used
to analyze quantitative variables while qualitative
variables were compared by means of Chi-square
test between two groups. Logistic regression
analysis was done to determine the odds ratio (with
95% confidence interval). p < 0.05 was considered
statistically significant. Statistical analysis was
performed using SPSS version 23.0.

Informed consent was obtained from competent
patients before enrollment. In patients who were

70



unable to give fully informed consent, assent was
obtained from legal relatives. The study protocol
was approved by the Ethical Review Committee of
Mymensingh Medical College (Memo number:
MMC/IRB/2019/113 Date: January 28, 2019).

Results:

Mean age of the stroke patients was 56.40
(±9.80) years with a male predominance (64%).
Both the stroke cases and healthy control groups
were similar in terms of the distribution of age,
sex and residential location. However, monthly
family income was significantly lower in stroke
patients compared to healthy controls (p=0.008)
(Table I).

In respect of the risk factors, hypertension, diabetes
mellitus, Ischaemic Heart Disease, and smoking
displayed significantly higher rates of prevalence
in the patient population compared to apparently
healthy respondents. However, habit of alcohol
drinking was also show the same trend but without
any statistical significance. Mean concentration of
TG, TC and LDL were significantly higher in stroke
patients compare to apparently healthy
respondents and HDL was significantly lower

among stroke patient than healthy respondents
(Table II).

Vitamin B12 level in the studied population are
summarized in Table III. It depicts that, mean and
median vitamin B12 levels were significantly lower
among ischaemic stroke cases compare to
apparently healthy controls (p<0.05).

Table IV shows odds ratios of ischaemic stroke by
vitamin B12 status. Participants with borderline
Vitamin B12 plasma level had significantly higher
odds of being in the cases compared to participants
with normal vitamin B 12 plasma level (OR: 5.61;
95% CI:2.16-14.52). Similarly participants with low
plasma level of vitamin B12 were 5.32 times more
likely to be in ischaemic stroke group compared to
participants with normal plasma vitamin B12 level
(OR: 5.32; 95% CI:1.56-18.14).

Relation of vitamin B12 level with other variables
in the cases of ischaemic stroke was investigated
in the study. Table 5 depicts that, there was no
significant difference in the mean vitamin B12
concentration in male or female patients, patients
with or without hypertension, diabetes, smoking
history and ischaemic heart disease.

Table-I

Socio-demographic characteristics of the participants stratified by acute ischaemic stroke patients and

apparently healthy control

Characteristics Ischaemic stroke Healthy p value
patients (n=50) Controls (n=50)

Age (years)

≤40 1 (2.0) 1 (2.0)
41-50 18 (36.0) 20 (40.0) 0.920†

51-60 17 (34.0) 18 (36.0)
>60 14 (28.0) 11 (22.0)
Mean ± SD 56.40±9.80 54.10±6.76 0.175*

Sex
Male 32 (64.00) 31 (62.00) 0.836†

Female 18 (36.00) 19 (38.00)

Residence
Rural 32 (64.00) 35 (70.00) 0.534†

Urban 18 (36.00) 15 (30.00)

Monthly family income
Median (IQR) (BDT) 20,000 27,000 0.008**

(16,000 - 30,000) (20,000-35,000)

Data were expressed as frequency (percentage) if not otherwise mentioned. *p values were obtained from unpaired Student t
test, †Chi-square test, **Mann Whitney U test.BDT: Bangladeshi taka; IQR: Interquartile range.
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Table-II

Distribution of risk factors of stroke in the participants stratified by acute ischaemic

stroke patients and apparently healthy respondents

Risk factors Ischaemic stroke Healthy p value
patients (n=50) Controls (n=50)

History of smoking 22 (44.0) 8 (16.0) 0.002†

History of Alcohol intake 0 (0) 0 (0) NA

Hypertension 25 (50.0) 3 (6.0) <0.001†

Diabetes mellitus 20 (40.0) 2 (4.0) <0.001†

Ischaemic heart diseases 17 (34.0) 0 (0) <0.001†

LDL (mg/dl) 97.5±8.3 85.4±20.6 <0.001*

HDL (mg/dl) 35.9±5.9 39.1±6.1 0.008*

TG (mg/dl) 152.6±27.7 143.4±12.9 0.037*

TC (mg/dl) 197.2±23.1 172.7±23.1 <0.001*

Data were expressed either as frequency (percentage) or mean ± SD as appropriate. †p values were obtained from Chi-square
test; *p values were obtained from Student t test. LDL: Low density lipoprotein, HDL: High density lipoprotein; TG: Triglyceride;
TC: Total cholesterol; NA: Not Applicable.

Table-III

Comparison of vitamin B 12 level between case and control

Vitamin B12 level(pg/ml) Ischaemic stroke Healthy P value†

patients (n=50) Controls (n=50)

Mean ± SD 209.1±59.9 309.6±116.6

Median (IQR) 190.0 (181.0-196.0) 320.0 (190.0-410.0) <0.001
Range 160.0-410.0 164.0-510.0
†P value was obtained from Mann-Whitney U test.

Table-IV

Vitamin B12 status of the studied population stratified by case and control

Vitamin B12 status Ischaemic stroke Healthy Crude Odds ratio P value‡

(Vitamin B12 level) patients (n=50) Controls (n=50) (95% CI for OR)

Normal (201-800 pg/ml) 10 (20.0) 29 (58.0) Reference category NA

Borderline(180-200 pg/ml) 29 (58.0) 15 (30.0) 5.61(2.16-14.52) <0.001

Low (<180 pg/ml) 11 (22.0) 6 (12.0) 5.32(1.56-18.14) 0.008

‡P values were obtained from logistic regression analysis. OR: Odds ratio; CI: Confidence interval; NA: Not applicable.
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Discussion

The current study was aimed to determine the
relation between the plasma vitamin B12 level and
acute ischaemic stroke in a group of Bangladeshi
patients. Our hypothesis was vitamin B12 level is
lower in patients with acute stroke compared to
the age and sex matched apparently healthy
respondents without any previous history of stroke.
Finally, the study revealed a significant association
between vitamin B12 and ischaemic stroke. Mean
vitamin B12 concentration was significantly lower
in stroke patients compare to apparently healthy
respondents and prevalence of low vitamin B12
was also higher in stroke patients compared to
apparently healthy respondents. Studies till date
investigating the associations between vitamin B12
plasma levels and the risk of stroke are proving
inconsistent results13,15-17.

Mean age of the stroke patients were 56.90±9.88
years and apparently healthy respondents were
56.40±9.80years, with no significant difference
between two groups. In previous same type of
study to explore the association of vitamin B12 with
ischaemic stroke the mean age was 54.7±14.7

years15, and in other study it was 40.71 ± 9.46
years16. Male to female ratio in the present study
was 1.78:1 and this male predominance in the
stroke patients was also in agreement with the
previous studies13-16.

Diabetes mellitus, hypertension and ischaemic
heart disease, family history of hypertension and
diabetes mellitus, smoking are considered as
significant risk factors of stroke3. In the present
study hypertension, diabetes mellitus, ischemic
heart disease, and smoking displayed significantly
higher rates of prevalence in the patient population
compared to healthy respondents. Regarding
dyslipidemia, mean concentration of TG, TC and
LDL were significantly higher in stroke patients
compare to apparently healthy respondents and
HDL was significantly lower among patients
population than apparently healthy respondents.
These risk factors distributions of the present study
were also more or less in agreement with other
studies conducted in and around our country15-19.

The present study demonstrated significant
differences in the mean concentration of serum

Table-V

Relationship between vitamin B12 level and other variables in case (n=50)

Variables                                              Serum vitamin B 12 (pg/ml) p value†

Mean ± SD Mean difference

Age

    ≤50 years (n=19) 224.95±75.73 25.53      0.145
> 50 years (n=31) 199.41±46.51
Sex
    Male (n=32) 202.19±42.25 19.56      0.280
    Female (n=18) 221.44±75.29
Hypertension
    Present (n=25) 204.52±56.51 9.2   0.0592
    Absent (n=25) 213.72±63.94
Diabetes Mellitus
    Present (n=20) 205.00±61.49 6.86     0.697
    Absent (n=32) 211.87±59.72
IHD
    Present (n=17) 190.76±32.90 27.81    0.121
    Absent (n=33) 218.57±68.42
Smoking
    Present (n=22) 190.86±32.49 32.60 0.55
    Absent (n=28) 223.45±72.15

*p values were obtained from unpaired Student’s t test.
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vitamin B12 between stroke patients and
apparently healthy respondents [209.1 (±59.9) pg/
ml versus 309.6 (±116.6)pg/ml, p<0.001]. Another
study from Bangladesh conducted almost a decade
ago reported similar results, where the mean
concentration of serum vitamin B12 was
231.02±10.81 and 278.72±15.88pg/ml respectively
(p<0.001)13. Study conducted in Indian population
reported mean value of 282.46±161.52 and
480.42±248.92 pg/ml respectively in stroke patients
and controls16.Kocer et al. from Turkey also
observed a significantly lower vitamin B12 level
among patients with stroke compared to control
(245.50±72.9 pg/ml vs 343.2±113 pg/ml,
p=<0.001)17. However, contrasting evidences were
also available in the literatures. Like, Maheshwari
et al. from India and Omrani et al. from Iran
observed no significant differences in the mean
vitamin B12 level between ischaemic stroke and
control subjects15, 18.

The present study also demonstrated a significant
association of vitamin B12 level and stroke, where
majority of patients with stroke were found to have
borderline level of vitamin B12 (52%), and 22% of
patients had a deficient level. Only 20% of them
had a normal level of vitamin B12. While in the
apparently healthy respondents group, 58% have
a normal level of vitamin B12 level, and only 12%
had a deficiency of vitamin B12 level and 30% had
borderline level of vitamin B12. In contrast,
Maheshwari et al. reported that, though prevalence
of low vitamin B12 level was higher in stroke
patients compared to healthy controls it was not
statistically significant (41.7% versus 30%,
p=0.237)15.

Kumawat et al. concluded that hyper-
homocysteinemia was a significant risk factor for
ischaemic stroke in their study populations group
and vitamin B12 deficiency had a major role to play
in its causation16. Casas et al. observed and
described a causal link between
hyperhomocysteinemia and stroke20. Vitamin B12
deficiency leads to impairment of methionine
synthase, a vitamin dependent enzyme, resulting
in the accumulation of homocysteine and trapping
folate as methyl-tetrahydrofolate21. The present
study and other previous studies supported this
possible role of deficient Vitamin B12 in the
causation of ischaemic stroke13,16,17,22.

Limitations:

Due to cross-sectional design of the study, it was
not possible to make comment about the causation.
Small sample size, purposive sampling technique
and sample from a single government level tertiary
care hospital were some of the other limitations of
the present study. Finally, confounding variables
were not eliminated and apparently healthy
respondents were chosen from the same source
of cases.

Conclusion:

In conclusion, this study showed that serum vitamin
B12 level is significantly lower in acute ischaemic
stroke patient group than apparently healthy
population group. Therefore, vitamin B12 deficiency
should be considered as a risk factor of acute
ischaemic stroke and early detection of serum
vitamin B12 level deficiency may play an important
role in prevention of acute ischaemic stroke.

Recommendations:

Low serum vitamin B12 level could be considered
as a risk factor for acute ischaemic stroke. So,
assessment and correction of serum Vitamin B12
level among persons vulnerable to stroke can be
added to the preventive strategy of ischaemic
stroke. However, further prospective multi-center
study with larger sample size should be conducted.

Acknowledgement:

I would like to thank Dr. Farid Uddin Ahmed for his
technical assistance and sympathetic cooperation.I
would also like to thanks Dr. Shahadat Hossain, Dr.
Rezaul Karim, Dr. Sadat Sharek Rahman, Dr.
Sadeka Afrin Lucy, Dr. KhalequzzamanLinckon, Dr.
Shahidul Islam, Dr. ShakhawatHossain , Dr. Earshad
Mia, Dr. Foyez Ahmed for their continuous support.

Conflict of Interests: The authors declare no
conflict of interest in this study.

References:

1. Gorelick PB. The global burden of stroke:
persistent and disabling. Lancet Neurol.
2019;18(5):417-418. 

2. Krishnamurthi RV, Ikeda T, Feigin VL. Global,
Regional and Country-Specific Burden of
Ischaemic Stroke, IntracerebralHaemorrhage
and Subarachnoid Haemorrhage: A
Systematic Analysis of the Global Burden of
Disease Study 2017. Neuroepidemiology.
2020;54(2):171-179. 

74



3. Boehme AK, Esenwa C, Elkind MS. Stroke
Risk Factors, Genetics, and Prevention. Circ
Res. 2017;120(3):472-495.

4. Della-Morte D, Guadagni F, Palmirotta R,
Testa G, Caso V, Paciaroni M, et al. Genetics
of ischemic stroke, stroke-related risk factors,
stroke precursors and treatments.
Pharmacogenomics. 2012;13(5):595-613.

5. Spence JD. Nutrition and Risk of Stroke.
Nutrients. 2019;11(3):647. (Online) Retrived
from: https://doi: 10.3390/nu11030647.

6. Spence JD, Yi Q, Hankey GJ. B vitamins in
stroke prevention: time to reconsider. Lancet
Neurol. 2017;16(9):750-760. 

7. Markiši M, Pavlovi AM, Pavlovi DM. The
Impact of Homocysteine, Vitamin B12, and
Vitamin D Levels on Functional Outcome after
First-Ever Ischaemic Stroke. Biomed Res Int.
2017;2017:5489057. (Online) Retrieved from:
https//:doi: 10.1155/2017/5489057.

8. Zacharia G, Shani D, Ortiz RA. Recurrent
stroke in a patient with vitamin B12 deficiency
and MTHFR mutation. NeurolClinPract.
2017;7(1):e1-e4.

9. Jenkins DJA, Spence JD, Giovannucci EL,
Kim YI, Josse R, Vieth R, et al. Supplemental
Vitamins and Minerals for CVD Prevention
and Treatment. J Am CollCardiol.
2018;71(22):2570-2584.

10. Qin X, Spence JD, Li J, Zhang Y, Li Y, Sun N,
et al. Interaction of serum vitamin B12 and
folate with MTHFR genotypes on risk of
ischemic stroke. Neurology. 2020;94(11):
1126-1136.

11. World Health Rankings.2011.(Online)
Retrieved from: https://www.worldlife
expectancy.com/ bangladesh-stroke.

12. World Health Rankings.2017.(Online)
Retrieved from: https://www.worldlife
expectancy.com/ bangladesh-stroke.

13. Kirtania K, Ahmed S, Sultana N, Hossain MZ,
Rahman MM. Study on serum vitamin B12
and folic acid in patients of ischaemic stroke.
J Dhaka Med Coll. 2010; 19(2) : 115-117.

14. Walker BR, Colledge NR, Relston SH,
Penman ID. Davidsons principles & practice
of medicine.22nd edition, Churchill
Livingstone.2014,1312.

15. Maheshwari D, Sardana V, Mohan S,
Bhushan V, Moon P, Kamble S, et al. A Study
of Vitamin B12 Level as a Risk Factor for
Ischemic Stroke. Int J Med Res Prof. 2017;
3(1):84-88.

16. Kumawat BL, Sharma CM, Shah MJ, Panchal
MA. Hyperhomocysteinemia and Vitamin B12
deficiency as a risk factor for ischemic stroke:
A case–control study from Northwestern India.
Indian J Health Sci Biomed Res.
2018;11(3):228-233.

17. Kocer A, Ince N, Canbulat CE, Sargin M.
Serum vitamin B12 and folic Acid levels in
acute cerebral atherothrombotic infarction.
Tohoku J Exp Med. 2004;204(2):155-161. 

18. Omrani HQ, Shandiz EE, Qabai M, Chaman
R, Fard HA, Qaffarpoor M. Hyper-
homocysteinemia, folateo and B12 vitamin in
Iranian patients with acute ischemic stroke.
ARYA Atheroscler. 2011;7(3):97-101.

19. Majumder MM, Chowdhury MN, Khan A,
Ahmed T, Ahmed S.  Low Serum Vitamin D is
Independently Associated with Acute
Ischemic Stroke. Medicine Today. 2018;
30(1), 34-37.

20.  Casas JP, Bautista LE, Smeeth L, Sharma
P, Hingorani AD. Homocysteine and stroke:
evidence on a causal link from
mendelianrandomisation. Lancet. 2005
21;365 (9455):224-232. 

21. Moretti R, Caruso P. The Controversial Role
of Homocysteine in Neurology: From Labs to
Clinical Practice. Int J Mol Sci.
2019;20(1):231.

22. Taheraghdam AA, Dalirakbari N, Khalili M,
Soltani M, Ahari SS. Hyperhomocysteinemia,
low vitamin B12, and low folic acid: Are risk
factors of cerebral vascular thrombosis in
northwest Iran? J Res Med Sci. 2016;21:16.
Retrieved from: https://doi: 10.4103/1735-
1995.178755.

75


	INNER - 36(2)  July. 2020   n.sci..pdf (p.1-4)
	Vol. 36, No. 2, july  2020  n. sci.pdf (p.5-60)



