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Abstract

Background: As regards the role of genetics in susceptibility to various diseases and similarity of microorganisms’ superficial
monosaccharide to blood group antigens, blood group antigens may be considered as a risk factor for bacteremia. The present
study aimed to determine the association between ABO blood groups/Rh and bacteremia risk in our center.
Methods: This study is a cross-sectional research consisting of 100 patients with symptoms of bacteremia from March to December
2014. Blood group was determined through tubular method, Cell Type and Back Type. After getting the results, the statistical signif-
icance of differences between groups was estimated by Chi-Square Test and Z-test. Statistical analyses were performed using SPSS
22.
Results: Among 100 patients with bacteremia, 48 and 52 were male and female, respectively. The patients’ mean age was 44.34 ±
31.91 years. Enterobacteriaceae (58%) and Staphylococcus aureus (27%) were the most common causes of bacteremia among these
patients. In this study, Blood group A was found in 31% of patients, B in 33%, AB in 12% and O in 24%. 91% of patients were Rh positive
and 9% were negative. We compared the relative frequency of blood group O with A, B and AB groups (in comparison with normal
population in Yazd) and the difference was significant (P value = 0.036).
Conclusions: Our results show that there is an association between blood group antigens and chance of developing bacteremia.
Conducting other studies with greater sample size is essential.
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1. Background

Bacteremia is a condition in which bacteria enter
blood stream. It may occur transiently (after dental
surgery affairs), intermittently (due to not drained ab-
scesses) or continuously (intravascular infections) [1]. Pre-
disposing conditions are different such as asymptomatic
gallstones, narrowing of the bile ducts, hepatic or re-
nal abscess, Empyema, or intracranial sinus infections
which can create persistent bacteremia [1]. On the other
hand bacteremia can produce metastatic infections with-
out any predisposing factors. Bacteremia symptoms in-
clude tachypnea, fever, tachycardia, hypoxemia, and sweat-
ing [2]. Blood culture is the gold standard of microbio-
logical investigations made by adding individuals’ blood
suspected to bacteremia and sepsis to vials of diphasic
medium (Castaneda) [3, 4]. Once the pathogens overcome
the immune system defense, the systemic effects of infec-

tion progress causing sepsis symptoms [1].

Genetic marker is one of the indicators considered as a
risk factor of many diseases. One of the genetic markers is
ABO blood group system in which the type of blood group
depends on the presence or absence of the two genes A and
B [5, 6]. Over the past eight decades, many studies con-
ducted on the possibility of relation between illness and
blood group. Over different studies, focused on distribu-
tion of blood groups in terms of geography and race, it
seems that sensitivity of some groups to diseases as plague,
cholera, smallpox, malaria and other diseases can be as-
sociated with specific blood groups [7]. Springer et al.
(1961) examined 282 patients infected with gram-negative
bacteria regarding to blood group type. The results sug-
gested that surface monosaccharides of these microorgan-
isms are similar to blood group antigens (serological sim-
ilarity) [8]. In 1962, White et al. reported an analysis of
nasal carriage and wound sepsis due to Staph. aureus in

Copyright © 2016, Zahedan University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://zjrms.com
http://dx.doi.org/10.17795/zjrms-3500


Atefi A et al.

male hospital in-patients in relation to their ABO and rhe-
sus groups. Their study showed that the distribution of
blood groups for the patients with sepsis does not differ
significantly from that of any of the groups of carriers or
non-carriers [9]. Similarity of surface monosaccharides mi-
croorganisms to blood group antigens ABO is another fac-
tor that can suggest blood group as a risk factor of causing
bacteremia [8].

2. Objectives

Thus, the aim of the present study is to evaluate the as-
sociation between ABO blood groups and bacteremia risk
in patients who referred to Shahid Sadoughi Hospital, Yazd
in 2014.

3. Methods

This study was approved by the ethics committee of
Shahid Sadoughi University of Medical Sciences. The cur-
rent research is a descriptive cross-sectional study. The tar-
get populations were the whole patients, suspected to bac-
teremia, who referred to laboratory of Shahid Sadoughi
Hospital, Yazd, Iran, from the beginning of March to De-
cember 2014. Inclusion criterion of the study was positive
blood culture test. Exclusion criterion was positive culture
of Staphylococcus epidermidis.

Variables recorded were age, gender, the type of bacte-
ria causing bacteremia, blood group and Rh. Blood group
type in the form of cell type and back type was done us-
ing tubular method. Besides, to compare the results of
this study with blood group in general population, blood
donors’ results in Yazd Blood Transfusion Center, in 2013,
were used.After getting the results, the statistical signifi-
cance of differences between groups was estimated by Chi-
Square Test and Z-test. Statistical analyses were performed
using SPSS.22. The data was also performed in Excel soft-
ware to create charts and tables. A P value < 0.05 was con-
sidered statistically significant.

4. Results

In this research, 1800 patients who were suspected to
bacteremia were studied. Among these patients 100 cases
had positive blood culture. 48% of the patients were male
and 52% were female. The mean age of patients was 44.34
± 31.91 and the range of 0-93 years. As it is shown in Table 1,
we divided the patients into 3 age groups (0-29, 30-69, 70-
94 years). 42 of patients were infected with Escherichia Coli,
27 patients with Staphylococcus aureus, 13 individuals with
Klebsiella, 6 with Pseudomonas aeruginosa, 6 infected with

the species Acinetobacter, 3 cases were infected by Strepto-
coccus, 2 individuals by Proteus and 1 case was infected with
Salmonella typhi bacteremia (Table 1). In this study, Blood
group A was found in 31% of patients, B in 33%, AB in 12% and
O in 24%. In terms of factor Rh, 91% were positive and 9%
negative (Table 2). Distribution of ABO blood group in pa-
tients with bacteremia with the distribution of ABO blood
group in Yazd was examined by chi-square test. Compar-
ing O blood group with other blood groups (A, B, and AB) in
patients with bacteremia relative to normal condition (us-
ing Z-test) showed significant difference (P value = 0.036).
Rh distribution in bacteremia patients was tested with Rh
distribution in Yazd through Z-test. the distribution of Rh
in patients under study is identical with Rh distribution in
Yazd (P value > 0.05).

Table 1. Demographic Characteristics and Type of Bacteria Causing Bacteremia in
Patients

Factor Frequency

Age at entry

0 - 29 34 (34%)

30 - 69 36 (36%)

70 - 94 30 (30%)

Gender

Male 48 (48%)

Female 52 (52%)

Bacteria Type

Escherichia Coli 42 (42%)

Staphylococcus aureus 27 (27%)

Klebsiella 13 (13%)

Pseudomonas aeruginosa 6 (6%)

Acinetobacter 6 (6%)

Streptococcus 3 (3%)

Proteus 2 (2%)

Salmonella typhi 1 (1%)

5. Discussion

The present study aimed to determine the association
between ABO blood groups/Rh and bacteremia risk. Zuker-
man et al. investigated the distribution of the ABO blood
groups and rhesus factor in 2226 cases. 133 cases were in-
fected with nose staphylococcal infection, among whom
Blood A was frequently observed. However, it was not sta-
tistically significant. This research states that there is no
relationship between Blood group antigens and suscepti-
bility to staphylococcal infection or carrier state [10].
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Table 2. ABO System Blood Group Frequency Distribution on the Basis of Rhesus System Among Patients and Blood Donors

ABO RH Frequency Distribution of
Patients (n = 100)

Total, No. % Frequency Distribution of Blood
Donor (n = 38818)

Total, No. %

A
+ 29

31, (31%)
8292

9733, (25.1%)
- 2 1441

B
+ 29

33, (33%)
10575

12231, (31.5%)
- 4 1656

AB
+ 10

12, (12%)
3106

3658, (9.4%)
- 2 552

O
+ 23

24, (24%)
11225

13196, (34%)
- 1 1971

Total 100 100% 38818 100%

Regan et al. examined 1062 pregnant women for group
B streptococcus infection and its relationship with ABO
blood group. Blood Group B was more common in moth-
ers with Group B streptococcus infection (P < 0.005). This
reflects the fact that lack of antibody againts B antigen in-
creases the chances of Group B Streptococcus infection [11].
Pasnick et al. studied 1213 women with a history of pre-
matue labor, in 1980. It found out that 10.2% had a his-
tory of B-hemolytic streptococcus infection, which was not
associated with ABO blood group; however, was signifi-
cantly seen in mothers with Rh negative (P < 0.001) [12].
Pinaroc et al. investigated the relationship between bac-
teremia and different ABO blood group types. The results
suggested that in patients with Staphylococcus aureus bac-
teremia, the relative frequency of blood group A is more
than other groups; however, not significant [13]. Wittels
et al. tested the hypothesis that the presence of naturally
occurring anti-B isoagglutinins afford protection against
the development of E. coli septicemia. The blood groups
found in 115 patients with E. coli septicemia were compared
with those found in three “control” populations: 138 pa-
tients with septicemia due to other organisms, 23135 hos-
pitalized patients, and 40038 normal blood donors. The
relative incidence of B and AB blood groups (not contain-
ing anti-B antibodies) was significantly higher than A and
O blood groups (containing anti-B antibodies) in the group
with E. coli septicemia [14].

Savalonis et al. began to investigate the relationship
between blood-group antigens and bacterial constituents.
Only Escherichia coli 0125:B15, subtype 12808, had specific
K1-like activity. Thus the finding of such activity in at least
one E. coli subtype confirms the idea that bacterial com-
ponents may play a role in the production of naturally oc-
curring antibodies directed against non-ABO red cell anti-
gens [15]. Stowell et al. demonstrated that two innate im-

mune lectins, galectin-4 (Gal-4) and Gal-8, which are ex-
pressed in the intestinal tract, recognize and kill human
blood group antigen-expressing Escherichia coli while fail-
ing to alter the viability of other E. coli strains or other
Gram-negative or Gram-positive organisms. These results
demonstrate that innate defense lectins can provide im-
munity against pathogens that express blood group-like
antigens on their surface [16]. Che Kou et al. studied 23
infants and children with Pseudomonas aeruginosa sepsis
in term of blood group type. In this study, blood group B
showed the highest frequency, and finally blood group B
introduced as a risk factor in Pseudomonas aeruginosa in-
fections [17]. Miura et al. demonstrated that the blood anti-
gens as receptor or co-receptor in the intestinal cells are for
the entrance of Human Noroviruses. In a study, authors
isolated an enteric bacterium strain (SENG-6), closely re-
lated to Enterobacter cloacae, bearing HBGA-like substances
from a fecal sample of a healthy individual by using a
biopanning technique with anti-HBGA antibodies. These
results indicate that A-like substances in the some bacteria
play a key role in their binding [18]. Reilly et al. investigated
the effect of ABO blood group on the development of ARDS
in patients with severe trauma and severe sepsis. 976 pa-
tients with severe trauma or severe sepsis were selected. In
the group with severe trauma, 197 of 732 patients (27%) were
diagnosed with ARDS where the blood group A in white pa-
tients of this group was more common. In severe sepsis
group, 222 out of 976 patients (23%) diagnosed with ARDS
and blood group A was also common in white patients
of this group. The results of this study reveal that Blood
Group A is a risk factor for ARDS development in white
patients with severe trauma of severe sepsis [19]. In the
present study 42 of patients were infected with Escherichia
Coli, Staphylococcus aureus, Klebsiella, Pseudomonas aerugi-
nosa, Acinetobacter, Streptococcus, Proteus and Salmonella ty-
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phi. In this study, blood group A was found in 31% of pa-
tients, B in 33%, AB in 12% and O in 24%. 91% were Rh pos-
itive and 9% negative. In order to compare the results of
this study with blood group in general population, blood
donors’ results in Yazd blood transfusion center, in 2013,
were used. Comparing O blood group with other blood
groups (A, B, and AB) in patients with bacteremia relative
to normal condition (using Z-test) showed significant dif-
ference (P value = 0.036).

According to the past studies and the finding of this
study, it seems that there is an association between ABO/Rh
blood groups and bacteremia. In our study the possibility
of bacteremia in blood type A, B and AB was more than O.
Anyway, conducting other studies with greater statistical
sample size is essential.
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