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ABSTRACT 

Objectives: To find out prevalence of ABO blood groups and to investigate their 

association with allergic rhinitis and relate it with Genetics. 

Materials and Methods: This cross sectional study was done at Kut city in Iraq from 

January 2015 to December 2015. 109 Participants including both sexes (18-60 years 

of age) were enrolled for the study during Hematology module. ABO blood group of 

study population was done by antisera method. A detailed history of study population 

regarding age, sex, family history and others was recorded on a preformed proforma. 

Results: In our study population, O blood group came out to be the most common 

(46.8%). History of allergic rhinitis was reported by 55.9% of our study population. 

Allergic rhinitis were found high among individuals with Rh+ blood group (94.5%) 

but the ratio was close in female and male in (55% , 53%) respectively. A significant 

association between allergic rhinitis (AR) and incident rheumatic arthritis (RA) was 

found in this population-based cohort study. RA can occur in > 31.2% of patients 

with AR. Blood group B was found to be at lowest risk level for allergic rhinitis 

(11.01%). The study showed association between blood groups and allergies rhinitis 

as 0.072 statistically significant p value. 

Conclusion: In the study population blood group O being the most common is at 

high risk level for developing allergic rhinitis while blood group B being the most 

protected one. This statistically significant association of various blood groups with 

allergic rhinitis development could help in identifying people at risk as an aid to 

preventive measures. 
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INTRODUCTION 

The antigens of the ABO blood group system (A, B and 

H determinants, respectively) are complex carbohydrate 

molecules on the extracellular surface of red blood cell 

membranes.1 However, along with their expression on 

red blood cells, ABO antigens are also highly expressed 

on the surface of a variety of human cells and tissues, 

including the epithelium, sensory neurons, platelets, and 

the vascular endothelium.2 

Thus, the susceptibility to a number of diseases has been 

linked with a person's ABO phenotype. Such 

correlations remain controversial and include the 

observation that gastric cancer appears to be more 

common in group A individuals3 whereas gastric and 

duodenal ulcers occur more often in group O 

individuals.4 

The ABO locus is located on chromosome 9 at 9q34.1-

q34.2. It contains 7 exons that span more than 18 kb of 

genomic  DNA.  Exon  7 is the largest and contains most  

 

 

of the coding sequence. Exon 6 contains the deletion that 

is found in most O alleles and results in a loss of 

enzymatic activity.5Allergic rhinitis (AR) is one of the 

most common chronic disorders, with reported 

prevalence’s ranging from 3% to 19% in various 

countries 6. Allergic Rhinitis represses a global health 

problem affecting 10 to 20% of the population.7 It is 

mediated by immunoglobulin E (IgE) antibodies which 

are produced after exposure to and sensitization by 

environmental allergens. AR is a heterogeneous disorder 

that includes seasonal AR (SAR) symptoms like nasal 

congestion, watery rhinorrhea, sneezing and itching and 

can be reversed spontaneously or by treatment.8A recent 

survey conducted in Brazil reported that this disease is 

highly prevalent among male children and adolescents 

receiving medical attention in emergency care services.9 

It is a complex multifactorial allergic disease with 

environmental and genetic components. Environment 

http://www.ncbi.nlm.nih.gov/books/NBK2267/
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plays a major role in the etiology and pathogenesis of 

AR that ultimately lead to variability reported in its 

presentation at different places.10,11 One hypothesis to 

explain the steep rise in allergic diseases in recent years 

is the 'hygiene hypothesis': the excessive 'cleanliness' of 

the environment has led to a decline in the infectious 

stimuli that are necessary in the development of the 

immune system. Many other factors have been suggested 

to play a role in the development and expression of 

atopic diseases including changes in lifestyle, pollution, 

dietary changes with diminished nutritive value and 

stress.12 

A genetic background in terms of a family history of 

atopic disease has been the strongest risk factor for the 

development of allergic symptoms. The most convincing 

evidence for genetic effect in the development of atopy 

is derived from twin studies. The earliest study by 

Edfors-Lubs, dating back to 1971, showed the hereditary 

character of allergic rhinitis in twin.13 Many candidate 

genes for AR have been identified over the past decade 

as summarized by Dávila et al.14 which describes the 

various chromosomes and the corresponding genes 

which might be implicated in AR. Genome-wide 

association studies (GWAS) is a rapid way of identifying 

candidate single nucleotide polymorphisms (SNPs) 

and/or genes associated to complex diseases and has 

seen some success in identifying potential novel allergy-

associated candidate.15&16 Many candidate genes have 

been suggested in rhinitis  and allergic diseases in 

Singapore . The most important linkages include the 

genes for 5q31-33, TLR4, CD14, IL4, IL18, Beta 2 

Adrenergic Receptor, UGRP1, BDNF, 19p13.2 and 

10q24.2.17 However, no genome wide association study 

has been performed specifically for allergic rhinitis in 

Iraq, therefore the need was felt to carry out this study. 

This segment of ABO blood groups and allergy rhinitis 

is only occasionally cited in the literature. 
 

MATERIALS AND METHODS 

This cross-sectional study was carried out at College of 

Medicine, Kut city, Iraq from January 2015 to December 

2015. It included 109 adults of 18-60 years of age 

including both males and females. Informed consent was 

taken from the participants of the study. 

The diagnosis of allergic rhinitis followed the criteria 

proposed by the Second Brazilian Consensus for 

Rhinitis.18  The  clinical history of the patient, any family  

history of the disease; a physical examination and the 

patient's report (symptoms of rhinitis more than four 

days a week for five consecutive weeks) were recorded. 

The cardinal symptoms considered were nasal 

congestion, watery rhinorrhea, paroxysmal sneezing and 

pruritus of the nose and/or palate or eyes. 

ABO blood group was determined by conventional glass 

slide antisera method. Blood samples were collected by 

finger prick with a sterile lancet, after cleaning the 

puncture site with 70% ethyl alcohol. A drop of anti-sera 

A and B was placed on glass slides. A drop of blood 

from each subject was mixed with each anti-serum 

individually with the help of separate glass rods. Blood 

groups were determined on the basis of agglutination. 

Statistical analysis 

Statistical analysis was performed with SPSS software. 

Mean and standard deviation was calculated for 

Quantitative data and frequencies with percentages are 

presented as qualitative data. T- test was applied to find 

out association between qualitative variables.  The p-

value 0.072 showed association between blood groups 

and allergies in our study population. 
 

RESULTS 

The distribution of ABO blood groups as illustrated in 

Table 1, showed that blood group O was predominant 

group in our study population. Rh based prevalence was 

shown in table 1, depicts that Rh+ is most common in 

both of gender. Gender based prevalence also shown in 

(Fig 1) depicts that blood group O is the most common 

in both the genders. However, the ratio of blood group A 

and O was high in females more than males at variance 

blood group AB the ratio was high in males more than 

females, while blood group B equal in two genders. 

Our study included different ages and although allergic 

rhinitis can develop at any age. It is the most common in 

35 to 37 year. 

Allergic rhinitis appears to have a genetic component. 

People with a parent who has allergic rhinitis have an 

increased risk of developing allergic rhinitis themselves. 

The risk increases significantly if both parents have 

allergic rhinitis. History of allergy rhinitis was reported 

by 55.9 % of our study population, the clinical. A 

significant association between allergic rhinitis (AR) and 

incident rheumatic arthritis (RA) was found in this 

population-based cohort study. The statistically 

significant p value occur in 0.049. 

 

Table 1: Prevalence of Blood groups among study population. 

A blood 

group 

B Blood 

group 

AB Blood 

group 

O Blood 

group 

n=33(30.3%) 

Males= 13 

Females=19 

=32+Rh 

= 1-Rh 

 

 

 

 

n=12(11.01%) 

Males=6 

es=6llemeF 

=11+Rh 

= 1-Rh 
 

 

n=13 (11.9%) 

Males= 9 

Females=4 

=12+Rh 

= 1-Rh 

 

 

n=51(46.8%) 

Males=25 

Females=26 

=48+Rh 

=3-Rh 
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Fig 1: Gender based prevalence of blood groups 

DISCUSSION 

Information was taken from 109 allergic patients who 

were randomly distributed over the city of Kut. In our 

study, the commonest ABO blood group was O followed 

by A, AB and B. Regarding association between ABO 

blood group and allergic Rhinitis, the significant p value 

of 0.049 shows that there is correlation between these 

two variables. 

Several studies resemble our results for ABO blood 

groups showing O to be the most prevalent blood group 

in the different countries.19-22 While other studies in 

Pakistan showed different results as B blood group 

prevalence.23-25 

But none of these studies showed AB to be the most 

common. There is local study in Mosul community in 

Iraq26 showed  A+ are more susceptible to being allergic 

to all allergenic studies in both male and female and this  

results contrast to our study. The importance of the ABO 

histo-blood group system as a risk factor for allergic 

rhinitis is still unknown. The ABO histo-blood group 

system is characterized by the expression of 

carbohydrate antigens in different tissues.27 

There is no doubt that some sort of association was 

investigated between ABO blood groups with other 

disease such as cancer of stomach, diabetes and urinary 

infections but association of ABO blood groups with 

allergy rhinitis had never been investigated extensively 

specially in Iraq. 

Our study has tried to find out the association on the 

basis of history of allergy rhinitis in different blood 

groups and it is showed clinical significance as well as 

statistically significant p value.28 Gelardi M et al. 

agreement with our study. It appears that most  of  the 

local and international studies point to the fact that 

family history has a positive effect on developing 

allergy. Significant associations between common 

allergic  diseases  and   incident  R A  was  found  in this  

 

population-based cohort study.29,30 Lai NS et al. 

agreement with our study that findings provided support 

to the hypothesis that allergic diseases and RA might 

share a similar underlying etiologic pathway related to 

chronic inflammatory responses. 
 

CONCLUSION 

The prevalence of blood groups in our study population 

has concluded that certain blood groups have more 

tendencies to develop allergic rhinitis while some are 

protected. The strong association between ABO blood 

groups and allergic rhinitis could be utilized in 

identifying people who are at risk for developing these 

allergies in order to exercise timely preventive measures. 

As future implication there is need to investigate the 

association of ABO blood groups and allergic rhinitis at 

molecular level. 
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