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Background: The various studies related to different aspects of breast cancer has or is being carried out all over the world, but the breast
cancer developing risk factors in patients and high-risk people have not been well understood yet. The ABO/Rh systems blood group role as
a factor increasing risk to getting some pathology has proven. So the survey of probable association between ABO/Rh systems blood group
and breast cancer can be useful.
Patients and Methods: This cross-sectional study included 197 women with breast cancer who referred to either Yazd Shahid Sadoughi
hospital or Dr. Mortaz hospital during six years (2007 - 2013) because of diagnosis or treatment. The patient’s demographic and clinical
data were extracted and evaluated from their clinical documents.
Results: During 6 years, 375 reports of breast cancer were registered in 2 hospitals totally, that only data of 197 reports can be surveyed. The
mean and limit of patient’s age were 44 ± 5.3 years and 17 - 70 years respectively. Most patients (93.4%) have Rh+ blood group system. Blood
type A+ was the most prevalent among patients. Then O+ and B+ was the most which their frequency distribution was 21.4% (42) and 9.1%
(18) respectively. The least frequency distribution of this blood group system was related to AB+ which is observed in only 4% (8) of patients.
Conclusions: Blood type A+ has the most association with breast cancer according to the findings this article and can be used as a
paraclinical marker in treatment and consulting of patients and high-risk people.
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1. Background
Breast cancer is the main reason of too early cancer related mortality in women [1]. After discovery of association
between stomach cancer and blood type A by Arid and
Bentall, various studies was carried out to find the relationship between ABO system blood group and disease [2].
From that time until now, various theories and studies in
acceptance or rejection of chronic pathology association
with blood group hypotheses has published [3, 4]. For example, some studies show an association between ABO
blood groups and pancreas, esophagus, cardia, surgically
resected colon cancers or even Crimean-Congo hemorrhagic fever of children [5-11]. In contrast, some studies
reject the association between ABO blood groups and skin
cancer and radical cystectomy [12, 13]. But in the recent
studies especially by molecular genes techniques entrance
like Genome-wide association survey technique, this subject is surveyed and evaluated in a different way [14].
Some factors like alcohol and family history are established risk factors of breast cancer [15, 16], but ABO blood

group is not because of inconsistent results [17]. Usually
older studies reject the association, but recent studies
confirm the association between ABO blood groups and
specific subtypes of breast cancer like ductal or familial.
The association between Rh factor and breast cancer is
also inconsistent [18]. Many studies had surveyed ABO/
Rh blood group system as a prognostic factor for breast
cancer [2]. According to these studies there is a high incidence of blood type A among women developed breast
cancer. Furthermore, it seems that the results of breast
cancer treat in women with blood type A are not satisfactory and in this group of women the disease comeback
possibility is more [18]. Meanwhile it is observed a kind
of resistance to breast cancer in women with blood type
O and if they develop this kind of cancer, their survival
will be more than the other women with different blood
groups. The cause of these findings is not definite, but it
seems that genetic products of this genetic position allele can have antigenic role [2, 18].
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ABO blood group system was described in 1900 by Landsteiner for the first time [19]. There are 3 alleles for ABO
genetic position within human population and every
human can inherit 2 alleles of this position with dominant or co-dominant pattern at the most [20]. Antigens
of blood group has an important biologic role in the immunological system and effect on some tumors development like breast cancer [21].
To date, any studies have not yet published on ABO
blood groups frequency distributions of breast cancer
in Yazd. The aim of this study is to investigate ABO/Rh
blood group systems frequency distribution in breast
cancer female patients admitted to Yazd hospitals in
2007 - 2013.

frequency distribution indices were used for describing descriptive data. Furthermore, χ2 and t-test statistical tests were defined in order to compare the results
among the defined groups. P value results ≤ 0.05 is considered significant.

3. Results
During 6 years 375 reports of breast cancer were registered in 2 hospitals totally that only data of 197 reports
could be surveyed. The mean and limit of patient’s age
were 44 ± 5.3 and 17 - 70 years respectively. Frequency
distribution of Rhesus system is given in Table 1. Most patients to wit 184 (93.4%) items have Rh+.
Most frequency distribution of ABO system blood group
is relevant to blood type A which is observed in (129) 65.5%
patients (Table 2). Then, blood types O and B were the
most which their frequency distributions were (42) 21.4%
and (18) 9.1% respectively. Finally, blood type AB has the
least frequency distribution registered only in (8) 4%. Statistical analyses show a significant relationship between
ABO system blood groups frequency distribution and
breast cancer incidence in patients (P = 0.001).
ABO system blood group frequency distribution on
the basis of Rh system is given in Table 3. Among patients with (A) blood group, more than 95% of people
were Rh+. This finding is observed in 3 other blood
groups of ABO system. Statistical analyses results show
a significant relationship between ABO/Rh+ system
blood groups frequency distribution and breast cancer
among patients (P = 0.024).

2. Patients and Methods

This cross-sectional study is carried out after Shahid Sadoughi University of Medical Sciences ethical committee
confirmation by using registered data in clinical documents of female patients developed breast cancer that
referred to either Yazd Shahid Sadoughi hospital or Dr.
Mortaz hospital during 6 years (2007 - 2013) because of
diagnosis or treatment.
The patients, whose blood groups were not registered
in their records, are excluded from this study. Also, this
matter was one of the limitations of this study. The sampling was non-probable and easy access. All of the clinical
documents in both mentioned hospitals were surveyed.
To analyze collected data, first all of data is entered
Excel Microsoft software, then analyzed by SPSS-17 statistical software. In this study, percentage, mean, and

Table 1. Frequency Distribution of Patients on the Basis of ABO System Blood Group a
Blood Groups
Rh+
Rh
Total

Frequency Distribution of Patients

Frequency Distribution of Yazd People

184 (93.4)

36657 (87)

13 (6.6)

6469 (14)

197 (100)

43126 (100)

a Data are presented as No. (%).

Table 2. Frequency Distribution of Patients on the Basis of ABO System Blood Group a
Blood Groups
A
B
AB
O
Total

Frequency Distribution of Patients

Frequency Distribution of Yazd People

129 (65.5)

11213 (26)

18 (9.1)

13369 (31)

8 (4)

3881 (9)

42 (21.4)

14663 (34)

197 (100)

43126 (100)

a Data are Presented as No. (%).
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Table 3. ABO System Blood Group Frequency Distribution on the Basis of Rhesus System Among Patients a
ABO

Frequency Distribution of Patients

Frequency Distribution of Yazd People

123 (95.3)

9888 (22)

6 (4.7)

1725 (4)

Total

129

11613 (26)

Rh+

16 (8.9)

11644 (27)

2 (1.1)

1725 (4)

Total

18

13369 (31)

Rh+

6 (75)

3850 (8)

A

Rh+
RhB

RhAB

Rh-

2 (25)

431 (1)

Total

8

4281 (9)

Rh+

39 (92.8)

12507 (29)

O

Rh-

3 (7.2)

2156 (5)

42

14663 (34)

Total

a Data are presented as No. (%).

4. Discussion
According to our results, blood type A has the most
frequency distribution among women with breast cancer. Breast cancer is the second cause of death due to
cancer among women. It is estimated that more than 1.5
new items of breast cancer occur in the world, annually
[14]. Because of highly complex nature of this cancer, it
is probable relationship with various factors is surveyed
[2]. Because of finding a kind of association between ABO
system blood group and some malignancies like stomach cancer, various studies try to find an association between this system blood group and breast cancer which
the results of some are considerable and valuable [2, 4, 14,
18, 20, 22]. This study, also tries to survey this association
by using data extracted from medical records of patients
developed breast cancer.
Thoroughly, frequency distribution numbers of women
developed breast cancer with Rh- were less than numbers
patients with Rh+. The frequency distribution numbers
of Rh in Yazd people community are similar to those of
women with breast cancer. This finding can be observed
in many previous studies with similar objectives or even
in other studies control or analyze Rh frequency distribution relating to different subjects. Basically, the frequency of women with Rh- is much less compared to men with
Rh-. In fact, this matter is an evolutionary event. Because
during the first delivery, there is a possible that some
newborn’s blood with Rh+ enters in mother’s blood with
Rh- and antibodies against it is produced during the second pregnancy, the newborn with Rh- will be aborted or
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gotten mental retardation [22, 23]. So in our study, there is
not any association between Rh factor and breast cancer.
Also Miao et al. [17] in a meta-analysis study conclude that
Rh factor is not associated with breast cancer. Yu et al. [24]
show there is not any difference between Rh+ and Rh- in
breast cancer specific mortality. But Stamatakos et al. [21]
in a study show relative risk of metastasis in patients with
Rh- is more than patients with Rh+ by 4.2 times. Ronco et
al. [25] conclude Rh- is associated with risk of breast cancer and positive history of first degree relatives.
According to this article finding, the prevalence of
breast cancer is observed in women with blood type A.
Then, the frequency distribution of patients with O+ and
B+ blood type was the most. Association between ABO
blood group system and breast cancer has not yet accepted generally, because of little data or probably because of
lack knowledge about this finding application in breast
cancer treatment or management [17]. Recently, antigen
A is associated with high risk of developing aggressive
ductal cancer in 166 women [26]. Also Miao et al. by surveying 14 studies state Caucasians with blood type A may
have higher risk of breast cancer than other Caucasians,
but there is not any association in other groups [17].
Stamatakos et al. [21] show that comparing to other
blood groups and specially blood type AB (3.6%), blood
type A (49.6%) often associates with ductal breast cancer.
They state blood type A has the worst prognostic. Akhtar
et al. [27] conclude blood group A increases significantly
in breast cancer (42.4%). Cihan [28] shows that overall
3
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and disease-free survival times are more in blood groups
A and B than the other groups. Tryggvadottir et al. [17]
deduce blood group B prevalence in hereditary breast
cancer is 2-folds more than sporadic. Gates et al. [18] in a
research, conclude there is not any association between
ABO blood group and breast cancer risk or survival. Sharma et al. [2], Flavarjani et al. [30] with 549 Isfahani women
sample, Dede et al. [31] and Costantini et al.[32] show ABO
blood group is not a risk factor for breast cancer. Also, Yu
et al. [24] conclude ABO/Rh blood group is not associated
with triple-negative breast cancer.
The least number of breast cancer items is observed in
women with AB+ blood type. This finding is confirmed repeatedly by previous studies. For instance, in a study carried out by Guleria et al. [23] with a statistical sample size
of 42 people, it has been reported that only 7 (16.6%) of the
total items have blood type AB. Holdsworth et al. [22] also
conducted a study among 1001 patients develop breast
cancer, report that the least frequency distribution of ABO
system blood group is relevant to blood type AB (only 31
items). The recent study is the first study into the survey
of association between blood groups and breast cancer. In
this study, introduce ABO blood group system as a prognostic indicator of breast cancer. Mehdi et al. [14] had conducted a study among 200 women developed breast cancer in Al-Nassyria city of Iraq, report the least frequency
distribution of breast cancer is relevant to women with
blood type AB (10% of items). Stamatakos et al. show in patients with AB blood group, ductal type of breast cancer occurs rarely [21]. Furthermore this finding is also reported
in some other studies consist of Iodice et al. [33]. It seems
that there is a common consent among previous studies
that the risk of breast cancer incidence in blood type AB is
less than other blood groups of ABO system [3, 34].
The reasons of different assessment risk between ABO
blood groups and breast cancer are different frequency
ABO blood group between two populations, importance
of case and comparative control and determining way
of ABO blood groups [27]. Selection of appropriate control group is very important for these groups because
of different distribution ABO blood groups in various
ethnic groups [8].
According to the finding of this study, it seems that
there is an association between ABO/Rh blood groups
and breast cancer and the possibility of breast cancer
in women with blood type A+ is more than other blood
groups of ABO system. Therefore, it is recommended the
ABO/Rh system blood groups control should be considered as a possible risk-factor for breast cancer. Anyway,
conducting other studies with greater statistical sample
size is essential.
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