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Abstract
Aim: This study aimed to investigate the association between ABO, Rhesus (Rh) blood groups, and breast cancer in a nationwide cohort of 7198 patients in 
Turkey. 
Materials and Methods: The retrospective study included 7198 patients diagnosed with breast cancer between 2006 and 2022 with known blood groups. 
Patients were evaluated according to blood group (A, B, AB, O) and Rh status (positive/negative). Clinicopathological and demographic data of patients 
including age, menopausal status, histological type, molecular subtype, grade, and TNM stage were evaluated.
Results: A total of 7198 patients were included in the study. The mean age was 49±12.04 years (range 18-94). ER positivity status was similar in groups A 
(73.1%), B (73%), and O (72.8%) and was significantly higher than in group AB (70.8%) (p<0.01). T1 stage status was similar in groups A (33.4%), B (34.5%), 
and O (36.6%), and was significantly higher than in group AB (29.8%). T3 stage status was significantly higher in the AB group (14.1%) compared to the other 
groups (<12.4%) (p:0.05). Rh-positivity was higher in grade 2 patients (42.3%; 39.1%) and in premenopausal patients (51.0%; 47.5%). However, it was higher 
in Rh-negative patients, grade 3 patients (41.1%; 36.6%), and postmenopausal patients (46.5%; 42.2%). There were no significant differences between other 
parameters and blood groups (p<0.05).
Discussion: ER status and T stage are significantly associated with ABO groups, whereas menopausal status and grade are significantly associated with Rh 
groups. There is no significant difference in N and M staging according to blood groups.
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Introduction
ABO blood groups are proteins located on the surface of cells 
and were first described by Karl Landsteiner in 1900. Blood 
groups are associated with cardiovascular disease, peptic ulcer 
disease, diabetes mellitus, and some other diseases [1]. Blood 
group antigens are present not only on erythrocytes but also 
on other endothelial and epithelial cell surfaces and play an 
important role in the inflammatory response. It is also associated 
with other adhesion molecules and some growth factors on the 
cell surface. As such, it is important in the initiation, formation, 
invasion, and progression of carcinogenesis [2-4].
Following the demonstration of a close association between 
stomach and oesophageal cancer and blood group A, the 
association between blood groups and other types of cancer 
has also been investigated and has been the subject of many 
studies [5]. Zhang et al. showed that blood group A was 
associated with a high risk of ovarian, stomach, pancreatic, and 
nasopharyngeal cancer. However, blood group O was associated 
with minimal risk of ovarian, nasopharyngeal, oesophageal, 
gastric, pancreatic, and colorectal cancer [6]. In the same study 
evaluating the association between blood groups and breast 
cancer, it was shown that the risk of breast cancer was increased 
in blood group A, and the lowest association with breast cancer 
was found in blood group O. On the other hand, there are also 
studies showing that blood groups do not pose a risk for breast 
cancer [7-9]. Although there is no clear scientific explanation 
that the incidence of breast cancer is higher in a certain blood 
group, most of the studies have shown that breast cancer is 
especially associated with blood group A [1,6]. This situation 
can simply be explained by the high incidence of breast cancer 
in blood group A, which is the most common blood group. It 
has also been suggested that the relationship between blood 
groups and breast cancer may depend on genetic factors (7).
In this study, it was aimed to evaluate the relationship between 
ABO blood groups, and Rh status with breast cancer, as well as 
prognostic features according to blood groups.

Materials and Methods
Patients who presented to our clinic with breast cancer 
between 2006 and 2022 and whose blood group was known 
were included in this retrospective study. Clinical data, 
including ABO (A, B, AB, 0), and Rh (Rh positive, Rh negative) 
blood group information, were obtained from the medical 
records and self-reports of patients who applied to the clinic 
for oncological treatment or consultation. Age and menopausal 
status were recorded as demographic data. Other risk factors 
(age at menarche, age at first childbirth, etc.) could not be 
included in the study because they were present in the patient 
records.  Oncological data included histopathological type 
of breast cancer (invasive ductal carcinoma (IDC), invasive 
lobular carcinoma (ILC), other), estrogen receptor (ER) status, 
progesterone receptor (PR) status, HER2 status, grade (I-II-III), 
molecular subtype (Luminal A, Luminal B, Her2 enrich, Tripple 
negative), and TNM stage. Patients with missing data were 
excluded. Informed consent was obtained from all individual 
participants included in the study. This study was conducted 
retrospectively using patient records from a private medical 
practice. All data were anonymized and analyzed without any 

direct patient interaction or intervention. Given that this study 
does not involve prospective data collection, experimental 
procedures, or identifiable patient information, institutional 
ethical approval was not required. The study was conducted in 
accordance with the principles of the Declaration of Helsinki.
Statistical Analysis 
All data were analyzed using the SPSS version 22.0 software 
package (IBM, Chicago, IL, USA). Frequency distributions of data 
and possible associations with specific ABO blood groups and 
Rh status were used as descriptive means and ranges. Patient 
characteristics were compared by independent t-tests and one-
way ANOVA for continuous variables.  The Pearson Chi-squared 
test was used for categorical variables. P-values <0.05 were 
considered to be significant.
Ethical Approval
This retrospective study was conducted using anonymized data 
from a private clinical database created by one of the authors 
(Mustafa Kadir Altundağ) in his own clinic (MKA Breast Cancer 
Clinic). No prospective data collection or patient intervention 
was performed. As per national regulations and the principles of 
the Declaration of Helsinki, formal ethics committee approval 
was not required.

Results
ABO Group Results
A total of 7198 patients were included in the study. Of the 
patients, 3121 (43.4%) had blood group A, 2437 (33.9%) had 
blood group O, 1072 (14.9%) had blood group B, and 568 
(7.9%) had blood group AB. The mean age of the patients was 
49±12.04 years (range 18-94) and most patients in each group 
were premenopausal. There was no significant association 
between age and menopausal status according to ABO blood 
groups (p=0.114; p=0.389). The most common tumor subtype 
in all groups was IDC. There was no significant correlation 
between tumor grade and ABO groups. ER-positivity status 
was higher in all groups. ER positivity status was similar in 
groups A (73.1%), B (73%), and O (72.8%) and was significantly 
higher than in group AB (70.8%) (p<0.01). PR and HER2 status 
did not differ significantly by blood group (p:0.236; p:0.710). 
When comparing by molecular subtype, the most common 
subtype in each group was luminal A (>48.1%), but there was 
no significant difference between groups (p:487). When looking 
at TNM stages, T1 (>29.8%), and T2 (>44.9%) stages were 
higher than T3 (<14.1%), and T4 (<6.3%) stages in all groups. 
However, T1 stage status was similar in groups A (33.4%), B 
(34.5%), and O (36.6%), and was significantly higher than in 
group AB (29.8%). T3 stage status was significantly higher in 
the AB group (14.1%) compared to the other groups (<12.4%) 
(p:0.05). While N0 and M0 stages were higher in each group, 
there was no significant difference between groups (p:0.05b; 
p:0.114) (Table 1).
Rh Group Results
When evaluated according to Rh groups, 6291 (87.4%) of the 
patients were Rh positive; and 907 (12.6%) were Rh negative. 
Grade 2 stage (42.3%; 39.1%) and premenopausal status 
(51.0%; 47.5%) were higher in the Rh-positive group. However, 
grade 3 stage (41.1%; 36.6%) and postmenopausal status 
(46.5%; 42.2%) were higher in Rh-negative patients. There 
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was no significant difference between the histological subtype, 
molecular subtypes ER, PR, and HER2 status according to Rh 
groups. There was also no significant difference in Rh status 
according to the T-N-M stage (Table 2).

Discussion
There are several known risk factors for breast cancer. Female 
sex, early menarche-late menopause, family history, and 
increased mammographic breast density are the best known of 
these [10]. While investigating the relationship between blood 
groups and other cancers, researchers have questioned whether 
there is a risk factor for breast cancer. In their meta-analysis 
of 25 articles, Meo et al. showed that blood group A was most 
strongly associated with breast cancer, and blood group AB was 
least strongly associated. They also showed that the incidence 

of Rh-positivity is significantly higher in breast cancer patients 
and that breast cancer susceptibility is higher in these women 
[1]. On the contrary, the study by Ronco et al. showed that the 
risk of breast cancer is higher in the Rh-negative population 
[11]. In a meta-analysis comparing 9665 breast cancer patients 
with 244768 controls, Miao et al. showed that blood group A 
is associated with a high risk of breast cancer, but not with Rh 
[12]. On the other hand, studies show no significant association 
between blood groups and breast cancer risk [7-9, 12]. The 
different results in these studies from different countries can 
be explained by the variability of ABO blood groups according 
to genetic and racial factors. 
In addition to being a risk factor, the importance of blood group 
in breast cancer prognosis, overall survival, and breast cancer-
free survival has been investigated in several studies [4]. It has 

Table 1. The characteristics of patients according to the ABO blood group

Blood groups
A B O AB

p
N % N % N % N %

Number of pts 3121 (43.4) 1072 (14.9) 2437 (33.9) 568 (7.9)

Age (mean±SD) 48.7±11.6 49±12.7 49.3±12.2 49.8±12.6 0.114a

Menapoz durumu

Pre 1585 (50.8) 548 (51.1) 1231 (50.5) 278 (48.9)

0.389bPeri 215 (6.9) 84 (7.8) 148 (6.1) 34 (6.0)

Post 1321 (42.3) 440 (41.0) 1058 (43.4) 256 (45.1)

Histology

IDC 2575 (82.5) 862 (80.4) 2009 (82.4) 461 (81.2)

0.555bILC 189 (6.1) 72 (6.7) 155 (6.4) 44 (7.7)

Others 357 (11.4) 138 (12.9) 273 (11.2) 63 (11.1)

ER status

Positive 2281 (73.1) 783 -73 1775 (72.8) 402 (70.8)

<0.001bNegative 732 (23.5) 275 (25.7) 604 (24.8) 143 (25.2)

Missing 108 (3.5) 14 (1.3) 58 (2.4) 23 -4

PR status

Positive 2014 (64.5) 684 (63.8) 1536 (63.0) 358 (63.0)

0.236bNegative 999 (32.0) 374 (34.9) 851 (34.9) 194 (34.2)

Missing 108 (3.5) 14 (1.3) 50 (2.1) 16 (2.8)

Her2 status

Positive 691 (22.1) 251 (23.4) 526 (21.6) 114 (20.1)

0.710bNegative 2212 (70.9) 772 (72.0) 1776 (72.9) 415 (73.1)

Missing 218 (7.0) 49 (4.6) 135 (5.5) 39 (6.9)

Grade

I 296 (9.5) 112 (10.4) 236 (9.7) 44 (7.7)

0.205b
II 1345 (43.1) 437 (40.8) 1004 (41.2) 231 (40.7)

III 1120 (35.9) 416 (38.8) 910 (37.3) 231 (40.7)

Missing 360 (11.5) 107 (10.0) 287 (11.8) 62 (10.9)

Molecular subtype

Luminal A 1540 (49.3) 521 (48.6) 1203 (49.4) 273 (48.1)

0.487b

Luminal B 742 (23.8) 266 (24.8) 574 (23.6) 132 (23.2)

Her2 enrich 270 (8.7) 100 (9.3) 220 (9.0) 41 (7.2)

Tripple negative 339 (10.9) 136 (12.7) 297 (12.2) 81 (14.3)

Missing 230 (7.4) 49 (4.6) 143 (5.9) 41 (7.2)

T

T1 1042 (33.4) 370 (34.5) 892 (36.6) 169 (29.8)

0.003b

T2 1409 (45.1) 500 (46.6) 1094 (44.9) 265 (46.7)

T3 388 (12.4) 102 (9.5) 237 (9.7) 80 (14.1)

T4 169 (5.4) 60 (5.6) 140 (5.7) 36 (6.3)

Missing 113 (3.6) 40 (3.7) 74 (3.0) 18 (3.2)

N

N0 1417 (45.4) 450 (42.0) 1119 (45.9) 248 (43.7)

0.054b

N1 790 (25.3) 309 (28.8) 627 (25.7) 161 (28.3)

N2 445 (14.3) 139 (13.0) 316 (13.0) 61 (10.7)

N3 346 (11.1) 130 (12.1) 280 (11.5) 79 (13.9)

Missing 123 (3.9) 44 (4.1) 95 (3.9) 19 (3.3)

M

M0 2752 (88.2) 934 (87.1) 2110 (86.6) 503 (88.6)

0.114bM1 316 (10.1) 124 (11.6) 293 (12.0) 56 (9.9)

Missing 53 (1.7) 14 (1.3) 34 (1.4) 9 (1.6)

a; One-Way ANOVA, b; Pearson Chi-Square, Missing values excluded in the statistical analysis



Abo, rh blood groups and breast cancer in Turkey

Annals of Clinical and Analytical Medicine | 8

been shown that the likelihood of distant metastasis is higher 
in breast cancer cases that have lost ABO antigen expression, 
which has also been shown to play a role in cell adhesion [3]. 
In our study, tumor size, nodal metastasis, distant metastasis, 
hormone receptor positivity, and molecular subtypes, which are 
accepted as breast cancer prognostic markers, were evaluated, 
and a significant correlation was found between ABO blood 
groups only in terms of ER positivity. ER positivity was found to 
be lower in the AB blood group than in other groups. However, 
in our study, no significant relationship with these prognostic 
factors was found according to Rh status. Our previous study of 
3944 patients showed that the likelihood of distant metastasis 
was 1.6 times higher in Rh-positive patients. In this study, 
which we conducted with a larger patient population, there 
was no statistically significant difference in nodal and distant 

metastasis rates according to ABO blood group and Rh status 
[13]. Variability according to blood group was found only in T 
staging. While early-stage (T1) status was significantly lower in 
the AB blood group than in other groups, T3 status was higher 
in the AB blood group.
Another important prognostic factor for breast cancer is 
the molecular subtype. Some studies have investigated the 
relationship between blood groups and breast cancer subtypes. 
In the study by Kiliment et al., no significant correlation was 
found between HER-2, ER, and PR status and blood groups 
[14]. In the study by Yu et al., triple-negative breast cancer was 
not associated with ABO or Rh [9].  The study by Zouine et al. 
showed that blood group O was associated with ER-positivity 
and blood group B with HER2-enriched breast cancer. [14]. 
Again, the study by Zouine et al. showed that breast cancer 

Table 2. The characteristics of patients according to the Rh group

Blood groups
Rh-positive Rh-negative

p
N % N %

Number of pts 6291 87.4 907 12.6

Age (mean±SD) 48.9±12 49.7±12.2 0.058c

Menapoz durumu

Pre 3211 51.0 431 47.5

0.043bPeri 427 6.8 54 6.0

Post 2653 42.2 422 46.5

Histology

IDC 5157 82.0 750 82.7

0.256bILC 413 6.6 47 5.2

Others 721 11.5 110 12.1

ER status

Positive 4590 73.0 651 71.8

0.347bNegative 1521 24.2 233 25.7

Missing 180 2.9 23 2.5

PR status

Positive 4016 63.8 576 63.5

0.894bNegative 2112 33.6 306 33.7

Missing 163 2.6 25 2.8

Her2 status

Positive 1382 22.0 200 22.1

0.955bNegative 4518 71.8 657 72.4

Missing 391 6.2 50 5.5

Grade

I 608 9.7 80 8.8

0.034b
II 2662 42.3 355 39.1

III 2304 36.6 373 41.1

Missing 717 11.4 99 10.9

Molecular subtype

Luminal A 3102 49.3 435 48.0

0.869b

Luminal B 1498 23.8 216 23.8

Her2 enrich 546 8.7 85 9.4

Triple-negative 748 11.9 105 11.6

Missing 397 6.3 66 7.3

T

T1 2159 34.3 314 34.6

0.324b

T2 2855 45.4 413 45.5

T3 693 11.0 114 12.6

T4 363 5.8 42 4.6

Missing 221 3.5 24 2.6

N

N0 2821 44.8 413 45.5

0.360b

N1 1651 26.2 236 26.0

N2 825 13.1 136 15.0

N3 740 11.8 95 10.5

Missing 254 4.0 27 3.0

M

M0 5483 87.2 816 90.0

0.066bM1 705 11.2 84 9.3

Missing 103 1.6 7 0.8

b; Pearson Chi-Square, c; Independent-Samples T Test
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developing in blood groups A and AB was more aggressive and 
the incidence of lymph node metastasis was higher in these 
blood groups [15]. In our study, ER positivity was lower in the AB 
blood group, and on the other hand, T3 stage status at the time 
of diagnosis was higher. In this context, the AB blood group 
may be associated with more aggressive tumor behavior and 
poor prognosis, which supports Zouine’s study. In Cihan’s study, 
in which he evaluated the prognosis of blood groups in breast 
cancer patients receiving chemotherapy and radiotherapy, 
overall and disease-free survival were found to be higher in 
patients with A and O blood groups (p<0.05). However, the 
rates did not differ from the Rh-positive group (p=0.226) [16]. 
In the retrospective study by Park et al., which included 115474 
Korean patients, no significant association was found between 
ABO blood groups and OS and BCSS, but it was shown that the 
O blood group had a better prognosis in cases under 40 years 
of age [4]. As our study also included newly diagnosed patients, 
no evaluation of OS or BCSS could be made.
Response to treatment is very heterogeneous, as are the 
biological characteristics and behavior of breast cancer. It 
varies greatly from person to person. Blood group antigens, 
which are cell surface proteins and are responsible for the 
immunological response, may also be responsible for the 
response to treatment in breast cancer. Unfortunately, we were 
not able to say anything about this because we were not able 
to evaluate radiotherapy and chemotherapy in this trial. Future 
studies with large data sets in this area may be able to clarify 
this issue.
In a large-scale study (n: 39850) investigating the relationship 
between the clinical course of the disease and blood groups in 
our country during the COVID-19 pandemic, 39.3% of patients 
were blood group A, 35% were O, 14.7% were B, and 4359 10.9% 
were AB [17]. However, 79.6% of patients were Rh-positive and 
20.4% were Rh-negative [17]. The incidence of blood groups 
and Rh status is similar in our patient population. However, 
it is not possible to give data about blood group information 
according to the general population or general breast cancer 
patients, as the cohort was studied in patients with a diagnosis 
of COVID-19 and our cohort in patients with breast cancer.
Limitations
Our study has several limitations. The major limitation of our 
study is the lack of a control group in the general population. 
Patients’ responses to radiotherapy and chemotherapy, overall 
survival, and disease-free survival were not evaluated. This 
is one of the main shortcomings of the study. In addition, 
our study was conducted on patients who had already been 
diagnosed with breast cancer. Future studies with large cohorts 
and control groups could evaluate whether blood groups and 
Rh factors are possible risk factors for breast cancer, their 
prognostic and predictive value, the evaluation of treatment 
response, and the possibility of metastasis according to blood 
groups.
Conclusion
ER positivity and T1 stage at diagnosis status are lower in the 
AB blood group. Apart from this, no significant difference was 
detected in other histopathological, molecular, and prognostic 
factors according to blood groups. More studies should be done 
in the future to determine the relationship between ABO blood 

groups and breast cancer. 
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