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INTRODUCTION 
 

Stroke is defined as any rapidly developing deficit of a 

part or whole side of body that persists more than 24 

hours.
[1]

 It  is either Hemorrhagic or Ischemic that leads 

to decreased supply of blood and nutrients to that part of 

brain.
[2]

 It is estimated that more than 15 million people 

have stroke, worldwide each year. Among two thirds of 

these 15 million people, One-third die and one-third 

develop disability. In developing countries, stroke is the 

third most common cause of death preceded by coronary 

heart disease and cancers respectively.
[3]

 Ischemic stroke 

is the most common type which is responsible for 85% 

of all strokes.
[4] 

Study in United States showed that about 

800,000 people have stroke each year in America and 

82-92% among them were have ischemic stroke.
[5]

 

Atherosclerosis and embolism are the two main causes of 

ischemic stroke, however vasculitis, endocarditis and 

venous infarcts are the other causes of ischemic 

stroke.
[7,8] 

Recognition of underlying cause is  important 

because the subsequent management of each patient is 

quite different. Neuroimaging (CT-Scan brain) is the 

most important investigation not only in the early 

diagnosis of stroke type but also in the further 

management and treatment of the patient.
[9] 

In ischemic 

stroke tissue plasminogen activator is the treatment of 

choice if patient presents within 3 hours of symptoms.
[10] 

 

 

Carl Landsteiner discovered ABO blood group system in 

human beings in early nineteenth century based on the 

presence or absence of two genes, A and B which are 

producing antigens A&B respectively while blood group 

O does not have such alleles so don’t have such antigens, 

producing four types of blood groups (A43%, B4%, 

AB19% and O44%).
[11]

 Early recognition of ABO blood 

group was concerned with blood transfusion only to 

avoid cross reactions while transfusing the blood but 

now a days it has been proved that this system  has a role 

in different diseases like atherosclerosis, MI, stroke, 

diabetes, peptic ulcer and even cancers. Gong P1et all 

and others also noted that persons with non o blood 

group are at increased risk of atherosclerosis.
[12,13,33,34]

  

 

Sabino AP et al showed that different blood groups 

behave differently for ischemic stroke and peripheral 

arterial disease  rendering non-O blood groups (A, B, or 

AB) more prevalent to have increased chance of above 

mentioned conditions.
[14] 

Hanson E et al
15

 in his study 

has shown that ischemic stroke is present in following 
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ABSTRACT 
 

Objective: The objective of this study was to find out the blood groups among the patients presenting with 

ischemic stroke either AB blood group or O blood group is more common (frequent) among these patients 

irrespective of other known factors responsible for stroke. Materials & Methods: We included total 292 patients 

(40-70 years of age), with ischemic stroke documented on CT scan brain of both gender (male and female).Blood 

sample of these patients were sent to the central laboratory of hospital for blood group determination using 

standard techniques. Results:  Mean age was 56.26 ± 8.28 years. Out of the 292 patients, 163 (55.82%) were male 

and 129 (44.18%) were females with male to female ratio of 1.3:1. Frequency of blood group A, B, AB and O was 

found to be 114patients blood group A (39.04%), 53patients blood group B (18.15%), 26patients blood group AB 

(8.90%) and 99patients blood group O (33.90%) respectively.  Conclusion: Our study results concluded that there 

is an association between ABO blood groups and ischemic stroke, irrespective of other risk factors. Our study 

results have observed that individuals belonging to non-O blood groups (A, B, or AB) are at an increased risk of 

ischemic stroke as compared to O blood group carriers however we did not control possible impact of confounders 

such as diabetes, hypertension and dyslipidemia etc .Many studies proved that persons with AB blood groups are at 

increased of atherosclerosis but no study showed that these persons have increased risk of ischemic stroke or not. 
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frequencies in blood groups A47%, B14%, AB6% (66%) 

and O34%. Our purpose of study was to see the risk 

(frequency) of ABO blood groups present among our 

patients presenting with ischemic strokes independent of 

other known risk factors.  

  

MATERIALS AND METHODS 
 

This was a descriptive, Cross-sectional study, conducted 

in the department of medicine, Allied Hospital 

Faisalabad from May 2018 to May 2019 with consent of 

patients having ischemic stroke of both genders and 40-

70 years of age. Those who were having head trauma or 

hemorrhage on neuro imaging were excluded.  

 

Non-probability, Consecutive sampling used by taking 

following values. 

 

p=Frequency of ABO blood groups among patients with 

ischemic stroke =5%.
[15] 

e=margin of error=2.5%. Of 

these 292 patients with ischemic stroke admitted to, 

Allied Hospital Faisalabad, fulfilling the 

inclusion/exclusion criteria were selected. After taking 

consent, blood samples taken from peripheral vein for 

blood grouping were sent to the Central Laboratory of 

the Allied Hospital Faisalabad. Laboratory technician 

determined blood group using standard techniques. All 

this information was collected through a Performa.  

 

All data were processed and analyzed using computer 

based software program SPSS version 22.0 for windows. 

Numerical variables like age have been presented by 

calculating as mean and standard deviation. Qualitative 

data like gender, ABO blood group have been presented 

by calculating frequency and percentage. Effect 

modifiers like age, gender and family history of ischemic 

stroke (yes/no) have been controlled after making 

stratification tables and post-stratification chi square was 

applied to see their effect on outcome and P-value ≤0.05 

has been taken as significant.  

 

RESULTS 
 

Age range in this study was from 40 to 70 years with 

mean age of 56.26 ± 8.28 years. Majority of the patients 

123 (42.12%) were between 51 to 60 years of age as 

shown in Table I. Out of the 292 patients, 163 (55.82%) 

were male and 129 (44.18%) were females with male to 

female ratio of 1.3:1 (Figure I).   

 

Frequency of blood group A, B, AB and O was found to 

be 114 patients having blood group A (39.04%), 53 

patients having blood group B (18.15%), 26 patients 

having blood group AB (8.90%) and 99 patients having 

blood group O (33.90%) respectively (Figure II). When 

Stratification of blood groups was done on age groups, 

significant difference was found between different age 

groups as shown in Table II while the stratification of 

blood groups with respect to gender has shown in Table 

III which showed no significant difference between male 

and female. Table IV has shown the stratification of 

blood groups with respect to family history of ischemic 

stroke.   

 

Table-I: Age distribution of patients (n=292). 
 

Age (in years)  No. of Patients  %age  

40-50  74  25.34  

51-60  123  42.12  

61-70  95  32.53  

Mean ± SD = 56.26 ± 8.28 years  
  

 

 
Figure-I: %age of patients according to gender (n=292). 
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Figure II: %age of patients according to ABO blood group (n=292). 

 

Table II: Stratification of Blood groups with respect to age groups.  
 

Age (years)  

Blood group  p-value  

A  B  AB  O  

40-50  27 (36.49%)  18 (24.32%)  10 (13.51%)  19 (25.68%)   0.000  

51-60  50 (40.65%)  43 (34.96%)  06 (4.88%)  24 (19.51%)  

61-70  37 (38.95%)  10 (10.53%)  10 (10.53%)  38 (40.0%)  

 

Table III: Stratification of Blood groups with respect to age gender. 
 

Gender 
Blood group 

p-value 
A B AB O 

Male 54 (33.13%) 59 (36.20%) 18 (11.04%) 32 (19.63%) 
0.102 

     

Female 60 (46.51%) 40 (31.01%) 08 (6.20%) 21 (16.28%)  

  

Table IV: Stratification of Blood groups with respect to family history of stroke. 
 

Family history 
Blood group 

p-value 
A B AB O 

Yes 74 (38.95%) 63 (33.16%) 19 (10.0%) 34 (17.89%) 
0.623 

     

No 50 (49.02%) 36 (35.29%) 07 (6.86%) 19 (18.63%)  

 

DISCUSSION  
 

Various studies have shown that thrombosis is not a 

simple process for blood coagulation, rather it is 

geneticllay determined and certain genetic variants are 

responsible for thrombosis.
[16,17]

 Not only the structure 

but also the function of thrombosis is based on genetics 

depending on fibrin and others factors for formation and 

lysis of thrombosis.
[18,19]

 when this thrombosis occurs in 

brain this becomes the leading cause for deaths and 

morbidities in developed nations.
[16]

  ABO blood group 

system consists of different antigens present on red blood 

cells and vascular endothelium, and have some 

association with procoagulant proteins like  factor,
[8]

 and 

won villibrand factors and others present on endothelium 
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surfaces thus playing role for thrombus formation.
[20-22]

 

This blood grouping system thus playing role not only 

for Blood transfusions or organ transplantation but also 

put the people at increased chances of cerebrovascular 

events like MI, ischemic stroke.
[20]

  

 

Out of the 292 patients, 163 (55.82%) were male and 129 

(44.18%) were females with male to female ratio of 1.3:1 

showing male gender preponderance. In literature, 

different studies have already documented male gender 

predominance in ischemic stroke patients. A study 

conducted by Luo et al,
[23] 

from China has also reported 

male gender outnumbering female gender. These 

findings of Luo et al
[23] 

are in compliance with that of our 

study. Another study from Karachi by Sheikh et al
[24] 

has 

also reported 61 % male patients were having ischemic 

stroke which is in compliance with our finding.   

 

Age range in this study was from 40 to 70 years with 

mean age of 56.26 ± 8.28 years. Majority of the patients 

123 (42.12%) were between 51 to 60 years of age. Khan 

et al 
25 

reported 58.11 ± 15.29 years mean age which is 

close to our study results. Abid et al
[26]

 reported 55.96 ± 

13.75 years mean age of the patients presenting with 

ischemic stroke which is similar to that of our study 

results. He M et al showed that ABO blood type is 

associated with venous thromboembolism (VTE) and 

inconsistently with myocardial infarction.
[27]

 In a genetic 

study Wiggins KL have identified the alleles for A and B 

Blood groups that increased myocardial infarction, 

stroke, and VTE risk in those with hypertension or in 

postmenopausal women.
[28]

 In our study, frequency of 

blood group A, B, AB and O was found to be 114 

(39.04%), 53 (18.15%), 26 (8.90%) and 99 (33.90%) 

respectively. Hanson E et al
[15]

 in his study has shown 

the frequency of blood group A, B, AB and O as 47%, 

14%, 5% and 34% respectively in patients of ischemic 

stroke ,results are closer to our study results.  

 

Sabino AP et al
14

observed significant difference for O1 

alleles among Ischemic Stroke patients while significant 

differences were observed for B phenotype (26.3 vs 

9.5%, OR 3.42, 95% CI 1.32-8.76, p = 0.01, patients vs 

controls, respectively) and alleles A1, O2 and B alleles 

for PAD patients. O1 allele was an independent variable 

for IS patients. This data is clearly showing that non-O 

blood groups has genetic predisposition for thrombosis 

events and vice versa for O blood group.  

 

Zakai NAet al,
[13] 

again showed that
 
AB blood group is 

associated with increased risk of ischemic stroke.  

 

The percentages of blood groups among participant were 

43.0% for blood group A, 13.5% for blood group B, 

3.9% for blood group AB, and 39.6% for blood group O. 

Wiggins KL1 in his study tried to find which allele 

whether A or B is associated with venous thrombosis and 

ischemic stroke. He found that in comparison with O 

group, the A and B allele were associated with increased 

risk of VT and IS, and blood type B was associated with 

ischemic stroke more but not blood type AB.
[28]

 Williams 

FM and colleagues in ABO gene variant study described 

interesting fact that such events of IS are associated with 

large vessels and cardioembolic phenomena but not in 

small vessel disease, including 1544 stroke patients and 

19 602 controls. However in advanced stage of study, 

they also showed   that genes for coagulation factors and 

fibrin structure/function, a single nucleotide 

polymorphism in the ABO locus was responsible for 

ischemic stroke.
[29]

 Moreover, a meta-analysis also 

observed that there was low but significantly enhanced 

risk of stroke for the patients having non-O phenotypes 

as compared with those of having O phenotype.
[30]

 This 

study was based on seven studies using different criteria 

for stroke definition and including different types of 

stroke definitions of stroke in all age groups, while we 

included only patients with ischemic stroke(on imaging) 

before the age of 70 years. Zhou S et al.
[31]

 in his study 

has found that locus on ABO blood group for vWF and 

FVIII determines their quality and levels which in turn 

put the person at increased risk of VTE as compared to O 

blood groups, group O to be at lower risk for such 

events.   

 

A study conducted in Croatia also confirmed that there 

was association between non-OO blood group genotypes 

with increased risk of thrombosis. This association of 

increased thrombotic risk was documented to be A1 

B/A2 B blood group genotypes, followed by BB/O1 

B/O2 B.   

 

More recently a Chinese study showed the evidence of 

increased atherosclerosis in large arteries in AB blood 

group patients. On the whole, it is concluded that there is 

an association between ABO blood groups and ischemic 

stroke, indicating that individuals belonging to non-O 

blood groups (A, B, or AB) present an increased risk of 

ischemic stroke as compared to O blood group carriers.  

  

CONCLUSION 
 

Our study results concluded that there is an association 

between ABO blood groups and ischemic stroke. Our 

study results have observed that individuals belonging to 

non-O blood groups (A, B, or AB) are at an increased 

risk of ischemic stroke as compared to O blood group 

carriers however we did not control possible impact of 

confounders such as diabetes, hypertension and 

dyslipidemia. Further studies are required to see this 

observation and to prove this as independent risk factor 

for ischemic stroke.   
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