
Abstract. – OBJECTIVE: An aortic aneurysm is
a general term for an enlargement (dilation) of
the aorta to greater than 1.5 times normal size. Ab-
dominal aortic aneurysm (AAA) primarily affects
the population older than 50 years, with a preva-
lence of approximately 5%. There are a few theo-
ries about AAA etiology.

Interest in the relationship between blood
type and vascular disease has been estab-
lished. The aim of our study is to evaluate dis-
tribution of blood-groups among the patients
with abdominal aortic aneurysm (AAA) as well
as to identify any kind of relationship between
blood type and AAA.

MATERIALS AND METHODS: The design of
our research is combination of retrospective
and prospective case-control study in a sample
of population of Montenegro. Statistical analy-
sis was performed in SPPS v 20.0, using the
chi-square test for independent samples, with
the probability level at p < 0.05 as significant,
and p < 0.01 as highly significant.

RESULTS: O blood group was the most fre-
quent among the examination group (53.11 %),
and A blood group was the most frequent
among group without AAA (43.22 %). Presence
of AAA in individuals with O blood type was
1.46 higher than for the other blood types.

CONCLUSIONS: This finding leads us to sus-
pect that O blood type can be indicator for
AAA.
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Introduction

An aortic aneurysm is a general term for an
enlargement (dilation) of the aorta to greater than
1.5 times normal size. Abdominal aortic
aneurysm (AAA) primarily affects the population
older than 50 years, with a prevalence of around
5%1-3. There are a few theories about AAA etiol-
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ogy4. Several studies have established male gen-
der, age, smoking, and a positive family history
of AAA as independent risk factors for abdomi-
nal aortic aneurysm development2. Interest in the
relationship between blood type and vascular dis-
ease has been established5-10. These conclusions
lead us to suspect, if there is any kind of relation-
ship between blood type and AAA.

Materials and Methods

The design of our study is a combination of
retrospective and prospective case-control study
in a sample of population of Montenegro. The
study group consisted of 209 patients, who were
diagnosed with AAA using ultrasound and multi-
scan computed tomography (MSCT), between
January 2011 and December 2013. The control
group consisted of 273 randomly-selected rou-
tine blood donors from general population, 40-80
years old without AAA (based on an ultrasound
examination that excluded AAA) in the same pe-
riod. ABO blood group with RhD typing was
performed for each patient in both groups as a
routine laboratory examination.

Statistical Analysis
Statistical analysis was performed in SPSS v

20.0 (SPSS Inc., Chicago, IL, USA), using the
chi-square test for independent samples, with the
probability level at p < 0.05 as significant, and p
< 0.01 as highly significant. The study protocol
was in accordance with the Declaration of
Helsinki and subsequent amendments.

Results

The groups were homogenous in gender and
age. The analysis of the subjects by gender con-
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cluded that both groups, the study and the control
group, had the majority of male subjects (91.2:
8.8 for the study group and 87.1: 12.9 for the
controls). Based on the application of the chi-
square test, there wasn’t gender structure differ-
ence between groups (p = 0.095). Application of
the t-test to the age distribution, didn’t find dif-
ference between groups (p = 0.095).

Comparing the blood types distribution,
among the groups (Table I), O blood group was
the most frequent in the study group (53.11 %),
and A blood group was the most frequent among
controls (43.22%). The chi-square test demon-
strated the significant difference between blood
types distribution among the groups (p = 0.007).
RhD positive – RhD negative ratio in the study
group was 83.3: 16.7. RhD positive – RhD nega-
tive ratio in the control group was 87.9: 12.1, and
the chi-square test didn’t demonstrate significant
difference (p = 0.145).

Descriptive analysis showed that the O blood
type was the most common in patients with
AAA. The odd ratio reveals a probability that
part of the sample population with AAA has 1.81
times more individuals with the O blood type.
Therefore, the relative risk for AAA in individu-
als with O blood type was 1.46 higher than for
the other blood types.

Discussion

Despite advances in the management of aortic
aneurysm, morbidity and mortality remain con-
siderable11. Therefore, effective screening and
preventive action plans for AAA are necessary,
but they could be achieved only with comprehen-
sive exploration and understanding of all risk fac-
tors within the patient. Although risk factors for
AAA rupture have been well-described11-17, de-
termining additional factors that can initiate the
AAA, increases the probability of identifying
those patients who are in need for preventive
care.

Association of blood groups with vascular dis-
ease has been proposed for a long time18-20. ABO
blood groups and AAA have also been related in
some studies. Viklander et al21 investigated 504
patients operated because of AAA. They haven’t
found difference in the distribution of the ABO
blood types in the operated patients and the com-
mon population based control group. Further-
more, there was no significant difference in dis-
tribution of ABO blood group between patients

operated for ruptured AAA (n=174) and non-rup-
tured AAA (n=330). In conclusion, this study
failed to demonstrate an association between
ABO blood groups and AAA.

Frequencies of blood groups (ABO, RhD,
MNSs, P, Kell, Lewis and Duffy) and HLA anti-
gens were studied in a series of patients from
northern Sweden with AAA. Significant differ-
ences from the controls were found: a decreased
frequency of the Rh-negative blood group and in-
creased frequencies of the Kell-positive and MN
blood groups22-24.

Our study showed that the distribution of ABO
blood types among examination and control
group wasn’t similar. We found the significant
difference in favor of O blood type among the
patients with AAA. Some previous study showed
existence of Chlamydia pneumoniae-specific
antigen in the walls of abdominal aortic
aneurysms6. In additionally other studies demon-
strated connection between O blood group and
some infectious agents. Having this result in
mind, we hypothesize that there could be some
connection between O blood group and Chlamy-
dia pneumoniae7. However, this theory has to be
verified by further experimental and clinical
work. This observation leads us to think that O
blood group can be indicator for AAA.

Conclusions

The research, presented in this paper, demon-
strated that AAA was most frequent among pa-
tients with O blood type. The relative risk for
AAA in individuals with O blood type was 1.46
higher than for the other blood types. This find-
ing leads us to suspect that O blood type can be
indicator for AAA.
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Boold types

O A B AB
Total

Rh D negative Count 21 9 4 1 35

Study group Rh factor % 60.00 25.71 11.43 2.86 16.75

Rh D positive Count 90 63 13 8 174

% 51.72 36.21 7.47 4.60 83.25

Total Count 111 72 17 9 209

% 100.0 100.0 100.0 100.0 100.0

Rh D negative Count 14 11 7 1 33

Study group Rh factor % 42.42 33.33 21.21 3.03 12.09

Rh D positive Count 91 107 32 10 240

% 37.92 44.58 13.33 4.17 87.91

Total Count 105 118 39 11 273

% 100.0 100.0 100.0 100.0 100.0

Table I. Distribution by Rh D and ABO blood types for both groups.
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