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ABSTRACT

Introduction: Stroke is characterized as a sudden occurrence of a neurologic deficiency caused by a
focal vascular reason. Stroke is classified into two types: Hemorrhagic and Ischemic. The ABO blood
groups can impact thrombosis by having elevated levels of VWF and factor VIlic (possibly affected by
an O(H) antigen-related change in VWF metabolism), along with increased acquired resistance to
activated protein C observed in individuals without blood type O. The objective of this research is to
identify a possible connection between ABO blood group and ischemic stroke within the Nepalese
population. Such a study has not been conducted in Nepal previously.

Methods: A descriptive cross-sectional study was conducted in a tertiary care center after obtaining
ethical approval from the Institutional Review Board (approval number 1149).Patients admitted to the
hospital with clinical symptoms indicative of stroke and confirmed neuroimaging evidence of ischemic
stroke during the study period from June 2020 to July 2024 were considered as cases. Subsequently,
the ABO blood groups of the patients were recorded and statistically analyzed .

Results: 317 ischemic stroke patients underwent analysis of ABO blood grouping. Among them, 84%
were found to have a non-O blood group. The examination of the correlation between ABO blood
groups and ischemic stroke patients yielded a significant result.

Conclusions: There is indeed a link between ABO blood grouping and ischemic stroke, with a higher
prevalence in individuals with non-O blood types.
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INTRODUCTION

A stroke is described as a sudden onset of neurological impairment caused by a specific vascular
issue.'Generally, strokes are categorized into two types: Ischemic and Hemorrhagic.! It stands as the
second most common cause of death globally, claiming 6.2 million lives in 2015.2 In Bir Hospital,
ischemic strokes accounted for 57.62% of hospitalized cases, with hemorrhagic strokes making up
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42.95%.% Major traditional risk factors for strokes include being male, older age, smoking, hypertension,
diabetes, high cholesterol, and atrial fibrillation.*The potential role of blood groups as stroke risk factors
remains a matter of debate. ABO antigens are found on the vascular endothelium and are associated with
the levels of clotting proteins such as factor VIII and von Willebrand factor, although the exact link is
unclear.> ABO blood groups may impact blood clotting by affecting factor levels, especially in
individuals with non-O blood types. Furthermore, blood group A status may be linked to higher
cholesterol levels.®

Despite a lack of local research, this study seeks to investigate the distribution of ABO blood groups in
ischemic stroke patients in Nepal, explore potential associations between blood groups and ischemic
stroke, evaluate the relationship between blood types and stroke severity, and analyze the clinical and
etiological profiles of ischemic stroke patients in the Nepalese population.

Additionally, this research aims to uncover potential links between blood groups and established risk
factors for ischemic strokes. This study could provide insights into a potential causal relationship
between ABO blood groups, acute ischemic stroke, and stroke severity, aiding in identifying high-risk
populations for tailored risk reduction strategies.

METHODS

A descriptive cross-sectional study was done after obtaining the ethical approval from IRB of National
Academy Of Medical Sciences,Bir Hospital, Kathmandu.The study site is the ward of Neurology of Bir
Hospital , Kathmandu. The study duration was from June 2020 to July 2024 . The retrospective data
was collected from the ward of Neurology of Bir hospital.

Patients admitted to the Bir hospital exhibiting symptoms of stroke and confirmed neuroimaging
evidence of ischemic stroke during the study period were included as cases after obtaining consent.
Individuals aged below 18 or above 80 years,those with hemorrhagic stroke and patients in critical
condition were excluded.

Based on Sabino et al.'s 2014 study, the prevalence of non-O blood group in ischemic stroke cases was
70.9%.%" Sample size calculation was done using formula,

Sample size (n) = Z%1-4»2 p(1-p) / €% where, P = prevalence of non-O blood group in stroke patients =
70.9%. Z?%.4» = 1.96.e = margin of error=5%, The calculated sample size is 317.

Data was gathered using structured performa containing the demographic information and other
relevant data. Questionnaires were created from scratch, tested with a sample of ten subjects, adjusted as
needed for clarity, and administered to those demonstrating stroke symptoms. Following neuroimaging,
eligible participants were informed about the study and provided written consent. Subsequently, detailed
examinations and various blood tests were conducted to gather comprehensive information for analysis.
For all the cases NIHS stroke scale was taken out to access the severity of stroke and severity
categorized as:*°

NIHS Stroke scale Stroke severity

0 No

1-4 Minor stroke

5-15 Moderate

16-22 Moderate to severe
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Data gathered was inputted and analyzed utilizing the IBM-SPSS statistical software version 25.0 to
derive the final interpretation.

Statistical techniques appropriate to the analysis were employed, resulting in the computation of all
relevant statistics.

The interpreted data was then illustrated using numbers and percentages for categorical variables,
presented in various formats including tables, graphs, and charts.

The P-value determined according to a predetermined significance level of 0.05, alongside the
construction of a 95% confidence interval.

The Chi-square test was administered to evaluate both the alternate hypothesis, stating an association
between ABO blood group and Ischemic stroke, and the null hypothesis, positing no such association.

A rejection of the null hypothesis is indicated by a P-value less than 0.05.

RESULTS
1. ABO BLOOD GROUP DISTRIBUTION IN STROKE CASES

Table no.l
Blood group Frequency(n) %
A 159 50.0
B 95 30.0
AB 12 4.0
0] 51 16.0
Total 317 100.0
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Graph no.l
84% of Ischemic stroke patients were having Non O Blood group. This shows the relationship between
ABO blood group and Ischemic stroke.
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Risk Factors Distribution

Table no.ll
Risk factors Frequency in stroke patients(n) %
Hypertension 183 58
DM 108 34
Smoking 159 50
Alcoholism 127 40
AF 19 6
Prior stroke 6 2

Risk Factors

60

50

40
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20
1 -
=

SMOKING ALCOHOLISM PRIOR STROKE

W Risk Factors

Graph No.ll
Among Risk factors in stroke patients, The most common risk factor was Systemic HTN followed by
smoking.

3. ABO blood group distribution in different grades of stroke

Table no.lll
Blood group Total
Grades of Stroke A B AB O
Mild 24 12 0 8 44
Moderate 135 83 12 43 273
Total 159 95 12 51 317

Patients with Blood group A had more severe stroke ,135 patients with moderate stroke had blood group
A.
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NIHS Grades of Stroke
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4. AGE DISTRIBUTION
Table no.4

Age group Frequency(n) %
20-30 5 1.5
31-40 2 1
41-50 8 2.5
51-60 48 15
61-70 95 30
71-80 159 50
Total 317 100.0

The mean age was found to be 71

5. SEX DISTRIBUTION

Table no.5
Gender Frequency(n) %
Male 216 68.0
Female 101 32.0
Total 317 100.0

Majority of the patients were male 68% when compared to females 32%.
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Percent
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Gender

DISCUSSION

ABO Blood group Distribution

In our research, the most prevalent blood group was found to be Blood group (50%), followed by Blood
group B (30%), and then Blood group O (16%). This resulted in a total observation of 84% for Non O
blood groups.

This discovery aligns with previous studies conducted by Dentali et al in 2014, where Non O blood
groups were prevalent in 62.5% of patients with Ischemic stroke.*Similarly, research by Clark et al in
the UK in 2004 revealed that non-O (60%) and particularly A blood groups were more frequent in those
afflicted by Ischemic stroke.?®

Further studies by various researchers across different regions, such as Franchini et al in Italy, Hanson et
al in Sweden, and Herman et al in the Netherlands, consistently showed a higher occurrence of Non O
blood groups in patients with Ischemic stroke. The prevalence ranged from 63% to 75% in these
studies.1:20:2

Moreover, studies conducted by lonescu et al in Romania, Larsen et al in Denmark, and Liumbruno et al
comparing patients to blood donors indicated a considerably higher frequency of non-O blood type in
patients with health issues. The prevalence of Non O blood groups ranged from 64% to 70.6%,
showcasing a consistent trend.2%2816

In a case-control study by Zakai et al in the USA, 43.0% of participants were blood type A, 13.5% were
blood type B, 3.9% were blood type AB, and 39.6% were blood type O, reflecting a distribution similar
to other studies where Non O blood groups showed a higher prevalence.*®

"Our discovery of a higher occurrence of Non O blood group aligns with study conducted by Sabino et
al in 2014 involving 471 patients, where the prevalence of non-O blood group was notably higher at
70.9%.7

Likewise, Vasan et al's case-control study in 2016 with 11,12,072 patients in Denmark and Sweden
revealed a similar result with a prevalence of 59.9% in non-O blood group. 8
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Wiggins et al's study in 2009 with 469 patients in Washington, USA, also showed a comparable
prevalence of 58% in non-O blood group.? In a case-control study by Wolpin et al in 2010 involving
144,082 patients in the US, the prevalence of non-O blood group in Ischemic stroke was found to be
57%.%3

Contrary to these findings, a study by Marie et al in 2017 on African patients indicated different blood
group distributions, with 30.8% having blood group A, 58.5% blood group O, 4.3% blood group B, and
6.4% blood group AB. 'This contrast highlights the importance of considering regional and genetic
factors in analyzing blood group trends.

My own findings corroborate the results of Ohira et al's study in 2007 on US patients, where 64.4% of
cases and 52.5% of controls possessed a non-O blood type.?*

These findings underline the consistent pattern of Non O blood group prevalence in patients with
ischemic stroke across various studies.

ASSOCIATION OF ABO BLOOD GROUP WITH ISCHEMIC STROK

In our research, it was observed that 50% of patients who experienced Ischemic Stroke had Blood group
A, 30% had Blood group B, 4% had Blood group AB, and 16% had Blood group O. Consequently, a
higher prevalence of Ischemic Stroke was found in individuals with Non-O blood groups compared to
those with O blood, signifying a notable connection between Non-O blood groups and Ischemic Stroke.
The statistical analysis revealed a significant association between ABO blood group and Ischemic Stroke
with a p-value of 0.001 (p <0.05).

Our findings aligned with the 2017 study by Marie et al, where a significant statistical difference
between blood group A and non-A in stroke was identified.” Another study by Vasan et al in 2016
demonstrated a link between ABO blood group and Ischemic Stroke, showing a higher incidence of
Cerebrovascular stroke in non-O blood groups compared to blood group O.% Similarly, Ewald et al's
study in 2016 highlighted a higher occurrence of arterial thromboembolism, ischemic stroke, and
myocardial infarction in Blood Groups A, AB, B due to decreased clearance of von Willebrand factor
and FVI111.1°

A study by Boehme et al in 2017 confirmed an association of stroke with gene variants in the ABO
blood type gene, affecting levels of coagulation proteins, particularly in large vessel and cardioembolic
stroke subtypes.® Additionally, Franchini et al's study in 2015 and 2016 revealed a significant link
between non-O blood type and arterial thrombosis, supporting our findings.!12

In a study by Zakai et al in 2014, the association between ABO blood group and Ischemic Stroke was
further emphasized, with blood type AB showing an increased risk of stroke, particularly in individuals
without diabetes.’*Consistent with this, Dentali et al in 2014 also noted a higher prevalence of non-O
blood groups in patients with ischemic stroke compared to controls.*

Further studies by Tufano et al in 2013 and Liumbruno et al in 2013 reinforced the positive relation with
ischemic stroke, emphasizing the impact of ABO blood group on stroke risk.'®'®Sabino et al's 2014
study and He et al's 2012 research similarly found an increased relative risk of cerebrovascular disease in
individuals with non-O blood groups.”®

In a systematic review and meta-analysis conducted by Clark et al in 2011, it was discovered that there
was a 14% increased risk of stroke associated with non-O blood group.t® Another study by Wiggins al in
the USA in 2009 revealed that the B allele was linked to a higher risk of ischemic compared to the O
group .2 Additionally, Wu et al's 2008 study highlighted a connection between ABO blood group and
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ischemic stroke, with pooled odds ratios of 1.14 for cerebral arterial ischemia and 1.79 for
thromboembolism.??

Examining a case-control study by Clark et al in 2005, it was found that individuals with a non-O
phenotype were more common in those with cerebral arterial ischemic origin. The relationship persisted
even after adjusting for factors like smoking, hypertension, or hyperlipidemia. In cases with the non-O
phenotype, a higher prevalence of A allele carriers was observed compared to other blood groups.?
Similarly, Whincup et al discovered an association between ABO blood group and thrombosis, showing
an odds ratio of 1.22.%

Contrastingly, in a case-control study by Hanson et al involving 600 patients with ischemic stroke under
70 years old, no significant association was found between ABO phenotype (O vs. non-0) and overall
ischemic stroke. This lack of association extended to blood group O vs. A and O vs. B, as well as ABO
genotypes and ischemic stroke.?°

Overall, the collective evidence from various studies supports the association between ABO blood group
and Ischemic Stroke, highlighting the significance of blood type in assessing stroke risk."

CONCLUSION

Ischemic stroke was found more in Non O blood group patients.So, non-0 blood group may be
considered as an independent risk factor in the pathogenesis of ischemic stroke .However,more studies
need to be conducted in other hospitals in different parts of Nepal in larger sample size.
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