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INTRODUCTION
1Stroke  is defined by the World Health Organization  as 'a clinical 

syndrome consisting of rapidly developing clinical signs of focal (or 
global in case of coma) disturbance of cerebral function lasting more 
than 24 hours or leading to death with no apparent cause other than a 

2vascular origin . Stroke is fifth leading causing of mortality and 
commonest cause of disability. In India annual incidence rate as 

3observed in Kolkata (123.15/100000)  , Mumbai (148/100000)and 
4Trivandrum (135/100000)  are higher than that of united 

5states(107/100000)  but similar to that reported from Chinese 
6population . In India a study by Joshi et al by verbal autopsy found that 

stroke was cause of death in 13% very similar to death due to coronary 
7artery disease 14% . Risk factors for stroke can be classified as non 

modifiable age, ethnicity, and gender. Modifiable risk can be classified 
as hypertension diabetes mellitus smoking, hyperhomocysteinemia. 
supplementation of folic acid decreases homocysteine level some of 
the study showing beneficial effect homocysteine lowering by  vitamin 
B-12, vitamin B-6, pyridoxine supplementation while other are 
showing neutral results.

In our study we tried to find out serum homocysteine and folic acid 
level in stroke patient and comparing with age and gender match 
controls. 

MATERIAL AND METHODS: 
All the patient admitted in medicine department of SRN hospital 
Prayagraj those meting inclusion and exclusion criteria between march 
2015 to may 2016

Inclusion criteria: All patient of ischemic stroke conformed by CT and/or 
MRI from onset upto 1 month of acute event, having age ≥  18 years.

Exclusion criteria: Patient of intracerebral hemorrhage, severely ill 
patient, those patient taking medicine such as antiepileptics, 
antimetabolites, multivitamins, folic acid. 

After admission detailed history regarding temporal profile of stroke, 
risk factors like hypertension, diabetes mellitus smoking, past history 
of stroke, heart disease and other comorbid condition taken. Detailed 
general examination and system wise examination especially 
neurological and cardiac examination done. Laboratory test of all 
patients CBC, RBS, BUN, Creatinine, ECG, lipid profile of all patients 
done. CT scan of all patients done to establish a diagnosis of stroke. if it 
is not clear then MRI brain obtained. ECG has done on the day of 
admission and these findings were noted.

Statistical analysis was done as appropriate, mean in continuous data, 
nominal data as numbers, percentage and standard deviation. t test for 
independent variables,  Chi-square was used to look statistical 
significance.

OBSERVATIONS AND RESULTS
Total 78 patient were enrolled 8 were excluded  2 patient having 
previous history of stroke, 1 patient taking sodium phenytoin , 2 
patients were taking multivitamin, 2 patient expired with in 2 hour, 1 
patient of cardioembolic stroke. Total 70 patent were included in the 
study.

In cases majority of patient were in 40-80 age group (n=60). Most of 
the cases were above 60 years of age (n=42)). In control  majority of 
population were in  40 – 70 age groups (n =55)

The mean age of cases was 58.9±1.6 while that of control was 
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56.6±15.4 (P=0.38) stastically non significant Table 1 age wise 
distribution of cases and control

Table 1 :   Age distribution of cases and control

In cases 50.7%(n=40) were females and 30 were males. In control 50% 
(n =36 were female) and 34 were male, stasticallly non significant ( 
P=0.31) table 2 . 

Table 2 gender distribution of case and control

On comparing mean of folic acid level in cases it was 6.34±4.42, lower 
than that of control it was 15.7±5.49 ( P˂0.001). The homocysteine 
level of the cases was high 16.7±2.02 when compared to control 
7.3±2.54 ( P ˂0.001). Among cases the mean homocysteine level 
among female 16.73±1.94 and among male16.83±2.135 (P=0.28).   
Similarly among control the mean homocysteine among female 
7.18±2.34 and male 7.50±2.73 (P=0.67) table 3.

Table 3: comparison of folic acid and homocysteine level in cases 
and control

DISCUSSION: 
One the important observation as age increases stroke incidence 
increased. The most common age group of cases was 70-79 (28.6%) 
followed by 60-69 (27.1%), followed by 50-59(15.7%) maximum 
patient in this study were above 40 years of age. Age is one of most 
important risk factors. Incidence of stroke increases with age the 

8incidence doubling for each decade after 55 years of age . The overall 
women has higher lifetime risk for stroke than men, it has been 

9calculated to be 1 in 5 for women and 1 in 6 for men,  men having 
higher rates in younger years and women in older ages. Study done in 8 
different European countries found that the risk of stroke increased by 

109% per year in men and 10% per year in women . This study also 
shows that incidence of stroke increases with stroke.

The National Health and Nutrition Examination Survey(NHANES 1) 
cohort, there was a small and no significant elevation in the risk of 
stroke for those with folate serum levels ≤ 9.2 nmol/L compared with 

11those with >9.2 nmol/L(RR1.37; 95% CI: 0.82 to 2.29) . Some studies 
12have shown increased folate intake decreases risk of stroke . 

Similarly, higher folate intake associated with reduced IS risk in the 
13 14study of US health professional men and Finnish male smokers  but 

15 16not in those of U.S. nurses and Swedish .The Bronx aging cohort 
study found no association between serum folate levels and incidence 

12of stroke . In our study we found significantly decreased level of folate 
in stroke patient as compared to control population.

Homocysteine   level partly depend on folate status lower folate level 
17may increase homocysteine level . Data from Framingham study 

indicate that approximately two third of elevated homocysteine level 
18secondary to low or moderate level of folic acid . The proportion of 

elevated  homocysteine that may be due to low folic acid  alone is not 
clear. However there is limited data to suggest administration of  folic 

19acid is associated with the reduction of homocysteine level .

McCully in 1960s first suggested link between homocysteine and 
a therosc leros is  and  proposed  homocys te ine  theory  of 

20,21atherosclerosis . Several mechanism have been proposed for the 
association between homocysteine and stroke. The oxidation of 
homocysteine may result information of free radicals and H2O2 

22 23daamaging  the endothelial lining  and promoting oxidation of LDL 

24cholesterol . Both of  these process may lead to atherosclerosis. 
Homocysteine and and lts metabolites can affect coagulation by 

25 26increasing factor V , platelet thrombaxane production  and platelet 
27 28aggregration  and by decreasing the activation of protein c . Thus 

increased level of homocysteine increases both risk of atherosclerosis 
29and thrombosis. In 1995 Boushey et  al done Meta analysis of 27 

observational studies of hyperhomocysteinemia and atherosclerotic 
vascular disease of which 11 studies addressed the association of 
hyperhomocysteinemia and risk of stroke. Nine case control study 
provide support the hypothesis that hyperhomocysteinemia increases 
the risk of stroke, while two prospective studies showed negative 
results. In our study we found the mean level of homocysteine level of 
the cases was higher 16.7±2.02 when compared to control 7.3±2.54 (P 
˂0.001) statistically significant.

CONCLUSION: 
In our study we found that in cases of ischemic stroke folic acid is 
significantly low and homocysteine level was significantly increased 
as compared to stroke. Further studies are required to establish these 
association in our ethnic population. This study is done in  single 
centre Prayagraj U.P. India with small size, to establish low serum folic 
acid and hyperhomocysteinemia as risk factor more study is required. 
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Age Cases Control 
20-29 3 2
30-39 4 6
40-49 10 13
50-59 11 16
60-69 19 15
70-79 20 10
80-89 3 8
Mean ±SD 58.9±14.6 56.6±15.4 P=0.38

Gender Case Control
Male 30 34
Female 40 36
Total 70 70 P=0.31

Laboratory finding Cases Control P value

Serum Folic acid level 6.34±4.42 15.59±5.49 P˂0.001

Serum homocysteine  level 16.77±2.02 7.34±3.54 P˂0.001
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