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Abstract
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Objective: The aim of this study was to determine ABO
and RhD blood group distribution in nasal polyposis
(NP) patients and whether there is a specific ABO or
RhD blood phenotype associated with susceptibility to or
protection with respect to development of NP.
Methods: The study group comprised 126 consecutive
patients with chronic rhinosinusitis and bilateral NP.
The control group comprised 126 healthy blood donors.
All participants were from the same geographical region. Distribution of ABO and RhD phenotypes in all
participants was studied.
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Nasal polyposis (NP) is a complex multifactorial
disease with an arguable genetic association. Several members of a family may be affected with nasal
polyposis, but there is weak evidence regarding the
genetic association (1). ABO and RhD blood groups
are genetically transmitted. The antigens of the
ABO blood group system are complex carbohydrate
molecules. Besides being expressed on the surface of
red blood cells, ABO antigens are strongly expressed
on the surface of a variety of human cells and tissues,
including the epithelium, sensory neurons, platelets,
and vascular endothelium (2). The oligosaccharide
composition of the cell membrane and mucosal secretions is controlled in part by the ABO system and
influences the adhesion of environmental factors to
epithelial cells, thereby modulating viral and bacterial respiratory tract infections (3).
Specific ABO blood types are considered to be associated with increased or decreased susceptibility to particular diseases. There are studies that claim that there
is a significant relationship between a specific blood
group and susceptibility to asthma or allergic rhinitis
(4-6). Studies on adults and children with bronchial

Results: There were no significant differences between patients and controls in the distribution of the A
(p=0.520), B (p=0.306), AB (p=0.673), O (p=0.894),
and RhD (p=0.742) phenotypes.
Conclusion: According to the present results, the ABO
and RhD blood group systems are not associated with
development of NP.
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asthma have shown that asthma is significantly related to the O/non-secretor phenotype (4, 5). Compared
with controls, a significantly higher incidence of the
O phenotype in male patients with allergic rhinitis
was reported (6). Chronic rhinosinusitis (CRS) with
NP is a frequent condition associated with bronchial asthma and allergic rhinitis. Comorbid conditions
may have common risk factors. It is possible that the
factors causing susceptibility to bronchial asthma are
also involved in susceptibility to NP.
The aim of this case-control study was to determine ABO and RhD blood group distribution in
NP and whether there is a specific ABO or RhD
blood phenotype associated with susceptibility to
or protection against the development of NP. To
the best of our knowledge, no study on this topic
has previously been published.

Methods

The study group comprised 126 consecutive patients with CRS and bilateral nasal polyposis refractory to medical therapy. All patients met the
CRS criteria endorsed by the European Rhinologic Society (7). All patients underwent endoscopic
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sinus surgery (from 2009 to 2016). The control group, representing ABO and RhD grouping in the population of our region,
comprised 126 healthy blood donors. All participants were from
the same geographical region. Written informed consent from
each patient with NP and the institutional ethics committee approval (No. 01-1-12/16) were obtained.
The ABO and RhD phenotypes were determined by a standard
hemagglutination test using microgel technique ( ABO/D+Reverse Grouping, Bio-Rad Laboratories, Hercules, California,
USA). Distribution of ABO and RhD phenotypes in all participants was studied. The study group and the control group were
compared according to the frequency of the A, B, AB, O, and
RhD phenotypes.
Statistical Analysis
Sample size calculations (significance level=0.05, power=80%)
were performed with the G*Power 3.0.10 program and our pilot data. Normality of the distribution was tested by the Kolmogorov-Smirnov test. The chi-square (χ2) test for significance
was used to evaluate relationships between nominal variables.
Comparison between two independent symmetric variables was
drawn with Student’s t-test. p values of <0.05 were regarded as
statistically significant. All statistical analyses were performed
with Statistical Package for the Social Sciences for Windows
(version 13.0, SPSS Inc.; Chicago, IL, USA).

Results

The characteristics of the participants studied are shown in Table 1. Patients were significantly older than controls (Student’s
t-test=10.073; p<0.001). There was no significant difference in
sex (χ2 test=0.421; df=1; p=0.517). There were no significant
differences between patients and controls in the distribution
of the A (χ2 test=0.414; df=1; p=0.520), B (χ2 test=1.049; df=1;
p=0.306), AB (χ2 test=0.178; df=1; p=0.673), O (χ2 test=0.018;
df=1; p=0.894), and RhD (χ2 test=0.108; df=1; p=0.742) phenotypes.
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Discussion

A number of authors published papers suggesting an association
of various diseases with particular blood groups (8). It seems
that the clinical significance of blood group systems now extends beyond the traditional boundaries of transfusion medicine. However, according to our present results, the ABO and
RhD blood group systems are not linked with development of
nasal polyposis. To the best of our knowledge, no study on this
topic was published. We are not aware of previous studies and
results that can be discussed and compared with our study and
results.
A study conducted in Germany reported the higher incidence
of blood group antigens A and B in patients with atopic diseases
(atopic dermatitis, hay fever, allergic rhinitis, bronchial asthma,
and acute urticaria) in comparison with controls (individuals
clinically free of allergic conditions and without allergy in the
family history) (9). Several studies suggest that there is an association between specific ABO blood types and some medical
conditions commonly associated with NP (4-6, 10). Comorbid
conditions may have common risk factors. It is believed that the
factors contributing to bronchial asthma or allergic rhinitis may
be involved in susceptibility to NP.
In a study conducted in Italy, children with asthma and controls
were compared according to the joint ABO/secretor phenotype
(5). Some people have the ability to secrete ABO blood group
substances in the saliva, and they are referred to as “secretors,”
whereas others do not have such an ability and are referred to
as “non-secretors”. The ability of secreting the blood group antigens plays a significant role in the natural resistance of the
organism to infections. Secretor status of an individual is genetically determined. This Italian study showed an association
between the O/non-secretor phenotype and childhood asthma.
The difference was much more marked in males than in females
(5). Another study determined the association between ABO,
Lewis (Le), and secretor (Se) genetic complex and susceptibility
to childhood asthma in Taiwan (10). Blood group O/secretors

Table 1. Data of the study (patients with nasal polyposis) and control (blood donors) group
The study group (n=126)

The control group (n=126)

The study group versus the control
group

Mean±SD† or number of patients (%)

Mean±SD† or number of patients (%)

p*

Age (years)

47.63±15.501

30.90±10.374

<0.001

Male/female

75/51

81/45

0.517

A

53 (42.1)

47 (37.3)

0.520

B

17 (13.5)

24 (19)

0.306

AB

14 (11.1)

11 (8.7)

0.673

O

42 (33.3)

44 (34.9)

0.894

RhD positive

105 (83.3)

102 (81)

0.742

Demographics
ABO and RhD phenotypes

*p<0.05 were regarded as statistically significant.
SD: standard deviation
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(Se/Se) and O/Le(a-b-) were associated with childhood asthma
(10). In France, three blood systems (Le, salivary ABH secretor,
and ABO) were investigated in coal miners. Significantly higher prevalences of adult asthma were observed in Le-negative or
non-secretor subjects of blood group O (4). On the contrary, a
lack of association between asthma and the ABO system was
found in the study conducted in India (11). In Brazil, the patients with allergic rhinitis and controls were compared according to the frequencies of the ABO phenotypes. The O phenotype was significantly associated with allergic rhinitis in male
but not in female patients (6).
An exact immunological background with respect to the aforementioned relationships is not known. Carpeggiani (3) speculated and offered the following explanation The respiratory organs express abundant ABO and Le antigens. ABO, Le, and
secretor genes control the enzyme glycosyltransferase. Glycosyltransferases attach sugar molecules to disaccharide precursors
and build oligosaccharide structures on the cell surface of red
blood cells and vascular endothelium as well as in the exocrine
secretion system, including the respiratory tract. Blood group
antigens are also involved in the formation of mucopolysaccarides in epithelial and mucosal secretion that may play role in
the adhesion of enviromental factors, such as microorganisms,
and air toxic substances to epithelial cells. The A and B genes
encode for glycosyltransferases. Modifications to the H antigen by glycosyltransferases lead to the synthesis of the A and
B substances. Subjects with the O phenotype are not capable of
encoding glycosyltransferases and modifying the H antigen (3).
The frequencies of the blood groups differ widely between different ethnic groups (12). Our country has very complex structure with three major ethnic groups. There are significant differences in ethnic structures among administrative units. There are
no official data about frequencies of ABO and RhD groups for
the whole country. Therefore, we analyzed a hospital database of
23,320 subjects who underwent ABO and RhD blood typing at
our Center for Transfusion Medicine (from 2009 to 2016 inclusive). We found 37.37% subjects with the A, 19.61% with the B,
8.57% with the AB, 34.43% with the O phenotype and 81.41%
RhD-positive subjects. This distribution was similar to the frequencies of the ABO and RhD phenotypes in our control group.
Thus, we believe that the control group was representative of the
population living in the region where our study was conducted
with respect to the ABO and RhD blood group system.
Young adults are more often blood donors; nasal polyposis becomes more common with advancing age (7). In this study, patients were significantly older than controls. This age difference
is of no relevance in this study. Because blood group is genetically determined and the ABO antigens remain constant throughout the life, this age difference does not interfere with the study
objective or influence the final results.

Conclusion

In conclusion, our study showed a lack of association between
nasal polyps and the ABO and RhD blood group systems. Be-
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cause the frequencies of ABO and RhD blood groups vary from
one population to another, it would be interesting to see the results of similar studies conducted in regions with different ABO
and RhD grouping. Further studies should also include the assessment of participants’ ABH secretor status.
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