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Abstract – Objective: ABO Blood groups play an important biological role in the immunological system. Studies have reported a strong relationship between ABO and Rhesus (Rh) blood types
with various cancers; however, results are contrasting. This study encompasses epidemiology of
breast cancer patients in north-eastern Uttar Pradesh region and also investigates the distribution
of ABO and Rh blood antigens among breast cancer patients.
Patients and Methods: A total of 187 breast cancer patients and 209 controls were enrolled
in the study. Blood group, Rh factor, histological type, and different clinicopathological parameters
were recorded. The frequencies of the ABO blood group among both the groups were evaluated
and compared with different clinical parameters.
Results: Frequency of blood group B (40.6%) was comparatively higher in breast cancer patients
than other groups (A – 22.5%, AB – 6.4%, O – 30.5%), and the distribution of blood group among
cases and controls did not differ significantly. Blood group B (n=53; 69.7%) has been found to be
higher in grade II differentiation of breast cancer, but the difference was not significant. Moreover,
we did not find any association of blood group with any of the receptor status.
Conclusions: Results suggested that blood group B was found to be higher in breast cancer patients, but it did not show any significant role. In addition, we did not find any association between
Rh factor and breast cancer. Study findings have shown that breast cancer type, grade, stage, age of
menarche (AOM), and hormonal status showed no significant associations with ABO blood group.
However, further studies with larger number of patients are needed to clearly establish the role of
ABO/Rh blood groups as a prognostic factor in breast cancer patients.
KEYWORDS: Breast Cancer, ABO blood type, Rh Factor.
LIST OF ABBREVIATIONS: ER - Estrogen receptor, PR - Progesterone receptor, AOM - Age of Menarche,
IDCB - Infiltrating Ductal Carcinoma of Breast, DCB - Ductal Carcinoma of Breast, MCB - Medullary
Carcinoma of Breast, ADC - Adenocarcinoma of Carcinoma of the Breast.

INTRODUCTION
Breast cancer remains a major public health problem and is the most common cancer among women worldwide, with nearly one million new cases
occurring each year1. It has been reported that approximately 230,480 new cases of invasive breast

cancer and 39,520 breast cancer deaths occurred
among US women in 20112. The age-standardized
incidence rate for breast cancer in India is 22.9
per 100,000, one-third that of Western countries
and the mortality rates are considerably higher3.
After the discovery of an association between
stomach cancer and blood type A by Arid and Ben-
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tall in 1953, there have been several studies on possible relationship of blood types to certain diseases4.
The ABO blood group distribution varies in different
geographical and ethnic groups5,6. ABO blood group
genes are mapped at 9q34.2 region in which genetic
alteration is common in many cancers. Thus, blood
group antigen expression may be affected by genetic
change of tumor. A correlation of blood group antigen
expression in tumor with metastasis and prognosis
has been reported for various human malignancies,
such as, colon, breast and prostate cancer as the blood
group carbohydrates expressed on cell surface of
metastatic cancer cells function as cell adhesion molecules. The loss or presence of blood group antigens
can increase cellular motility or facilitate the interaction between tumor cells and endothelial cells of distant organs7-10. Previous studies suggested a possible
association between ABO blood group and risk of
certain malignancies11, including an increased risk of
breast cancer. There is ample evidence that the ABO
blood group system can play a role in the etiology of
diseases. However, those findings are inconsistent
and contradictory in relation to breast cancer.
The relationship with blood groups and incidence, clinicopathologic parameter and prognosis
had been studied in many cancers such as esophagus, cardiac, gastric, lung, laryngeal, hypopharyngeal, salivary gland, gynecologic, colorectal,
pancreatic, bone, urinary bladder, ureter, renal,
breast, prostate, testicular tumors and uveal melanoma12-26. This study encompasses epidemiology
of breast cancer patients in north-eastern Uttar
Pradesh region, the distribution of ABO blood
groups in breast cancer patients and compare with
different clinical parameters.
PATIENTS AND METHODS
Study Population
The demographic, clinical details, ABO blood type
and pathological status of breast cancer patients
were collected from the Surgical Unit of Department of General Surgery, Sir Sunderlal Hospital,
Banaras Hindu University, Varanasi (India). A total
of 187 breast cancer patients and 209 controls were
assessed for the association with ABO blood groups.
Sample Collection
Blood samples were collected from 187 women with
breast cancer during their preoperative control and
follow-up, following mastectomy, in Sir Sunderlal
Hospital, Banaras Hindu University, Varanasi (India). These patients had similar demographic, clini2

cal, surgical, immunohistochemical, laboratory, and
follow up data. Factors like clinical/surgical findings, blood group and histological/ immunohistochemical findings (including type of cancer, degree
of malignancy, and hormone receptor status), were
investigated. Two hundred nine healthy controls
were collected from blood bank to allow statistical analysis. This control group is a representative
group at national level in regard to the ABO blood
group system and Rh status distribution.
Statistical Analysis
The SPSS version 16.0 statistical software (Statistical Package for Social Sciences, SPSS version 16.0,
Chicago, IL, USA) was used for the statistical analysis of the data. Demographic data of the patients were
demonstrated as a number, percentage and mean
value. The blood group frequencies were compared
using Chi-square test. The ABO blood group was
also compared with different clinical parameters. p
< 0.05 was deemed as the statistically significant.
RESULTS
Demographic Data
The distribution of characteristics of breast cancer
patients and control has been summarized in Table
1. Mean age of breast cancer patients was 47.04 years
(range 21–75 yrs). Out of total 187 breast cancer patients, 34.2% belongs to the category of age more
than 50 years. On the other hand, control group participants were of age group less than 35 years. Age
of menarche (AOM) of 81.3% cases belong to more
than 12 age group. The most common type of breast
cancer was Infiltrating Ductal Carcinoma of Breast
(IDCB) (n = 86), followed by Ductal Carcinoma of
Breast (DCB) (n = 85), Adenocarcinoma of Carcinoma of the breast (ADC) (n= 14) and Medullary
Carcinoma of Breast (MCB) (n = 2). 33.2% of breast
cancer patients were of stage II. 21.4% and 26.7%
of patients were of stage IIIA and IIIB, respectively.
Most of the breast cancer patients were of grade 2
(69.5%) differentiation followed by grade 3 (25.1%)
and grade 1 (5.3%). Of all 187 patients of the study,
only 99 patients had known receptor status. Out of
99 breast cancer patients, 27 were progesterone receptors positive (PR +), 28 estrogen receptors positive (ER +) and 67 patients were Her-2-neu positive
(Her-2-neu +). Out of 99 breast cancer cases whose
receptor status was known, 24.2% were triple negative cancer in which all the receptor (ER, PR and
Her-2-neu) status was absent. 55.6% cases of breast
cancer were present in left side.
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TABLE 1. Distribution of characteristics of breast cancer and control group.
S. No
Variable
			
1.
Age Group
		 Less than 35
		 36-50
		 More than 50
2.
Gender
		 Male
		 Female
3.
AOM
		 Less than 12
		 More than 12
4.
Menopausal Status
		 Premenopausal
		 Postmenopausal
5.
HPE
		 IDCB
		 DCB
		 MCB
		 ADC
6.
Side
		 Left
		 Right
7.
Grade
		 G1
		 G2
		 G3
8.
Stage
		 IIA
		 IIB
		 IIIA
		 IIIB
		 IV
9.
ER
		 Positive
		 Negative
10.
PR
		 Positive
		 Negative
11.
Her-2-Neu
		 Positive
		 Negative
12.
Triple Negative
		 Yes
		 No

Breast Cancer
N = 187 (%)

Control
N = 209 (%)

35 (18.7)
88 (47.1)
64 (34.2)

203 (97.1)
6 (2.9)
0		

2 (1.1)
185 (98.9)

0
209		

35 (18.7)
–
152 (81.3)		
76 (40.6)
111 (59.4)

–

86 (46%)
–
85 (45.5%)
2 (1.1%)
14 (7.5%)		
104 (55.6%)
–
83 (44.4%)		
10 (5.3%)
2130 (69.5%)
47 (25.1)

–

32 (17.1)
62 (33.2)
40 (21.4)
50 (26.7)
3 (1.6)

–

27 (27.3)
–
72 (72.7)		
28 (28.6)
70 (71.4)

–

67 (67.7)
32 (32.3)

–

24 (24.2)
75 (75.8)

–

Distribution of ABO blood group
type among the groups
The frequency of ABO blood group types of 187
breast cancer patients (2 males and 185 females)
and 209 control individuals is given in Table 2. The
highest frequency of blood group B (40.6%), followed by blood group O (30.5%), A (22.5%) and
AB (6.4%) was observed in breast cancer patients.
In control group, high frequency of blood group O
(40.2%), followed by B (38.3%), A (13.9%) and AB
(7.6%) was seen. But the difference between the
groups was not statistically significant. The prev-

alence of Rh positive is higher (94.7 %) in both the
groups i.e. breast cancer and control (Table 3). The
distribution of Rh factor among cases and controls
did not differ significantly. In this study, we could
not find any significant relationship according to
blood types with breast cancer group.
Association of ABO blood group with different variables has been given in Table 4. No
significant difference was observed on comparing the ABO blood group type in breast cancer
patients with different clinical variables. On associating the ABO blood group with age of the
breast cancer group, B group was higher in the
3

TABLE 2. Prevalence of ABO blood group and Rh type among Breast Cancer and Control
S. No
Variable
			

Breast Cancer
N = 187 (%)

Control
p-value
N = 209 (%)		

1.
Blood Group
		 A
		 B
		 O
		 AB

42 (22.5)
76 (40.6)
57 (30.5)
12 (6.4)

29 (13.9)
0.068
80 (38.3)
85 (40.7)
15 (7.1)		

187

209

177 (94.7%)
10 (5.3%)

198 (94.7)
0.573
11 (5.3)		

187

209

Total
2.
Rh Factor
		 Positive
		 Negative
Total

age group 36-50 years, but the difference was not
statistically significant. Similarly, blood group B
(n=53; 69.7%) was found to be higher in grade
II differentiation of breast cancer, but the difference was not significant. The frequency of IDCB
(47.4%) and DCB (46.1%) was moderately higher
in blood group B (p>0.05). Moreover, we did not
find any association of blood group with any of
the receptor status. Blood group type B was comparatively higher (28.2%) in triple negative breast
cancer patients, though no significant association
was observed between ABO blood type and triple
negative breast cancer patients (p>0.05).
DISCUSSION
The ABO blood type, an easily accessible factor in
the genetic makeup of the patient, has been linked
to many cancers. In the present study, we look at
the association of ABO blood groups with breast
cancer patients in North-Eastern Uttar Pradesh
region. The findings of our study do not support
an association between the blood group ABO and
risk of breast cancer. No significant associations

were observed between ABO type and breast cancer subtype, histopathological type, hormone status type (ER, PR, Her-2-neu).
The overall distribution of ABO blood groups
was B>O>A>AB reported in this study, consistent
with other North Indian studies27,28. In our patients,
we did not find any significant association with
blood types. A recent study examined the association between ABO blood group and incidence of
ovarian cancer over 10 years among 49,153 women
in the Nurses’ Health Study (NHS) and suggested
a possible association between the B blood group
antigen and increased risk of ovarian cancer29. Meo
et al 30 suggested that the risk of breast cancer is
high for “A’ blood group and “Rhesus +ve’.
Previous findings from the research were different from this study although some showed consistent results. There was no association between
blood group and breast cancer as stated in one
study; while in another study it was found to be correlated with blood group A as opposed to AB31,32.
In this study, blood group type B was found to be
borderline significant with increased incidence of
breast cancer. Contradictory reports are available
about the association of blood group with breast

TABLE 3. Blood groups ABO/Rh distribution in Breast Cancer and Control.
Blood Group

Breast Cancer
Control
N = 187 (%)
N = 209 (%)
		
    A+
40 (21.4)
29 (13.9)
    B+
75 (40.1)
78 (37.3)
    O+
50 (26.7)
82 (39.2)
    AB+
12 (6.4)
0
    A2 (1.1)
2 (1)
    B3 (1.6)
4 (1.9)
    O5 (2.7)
4 (1.9)
   AB0
Total

4

187

209

χ2 value
0.068
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TABLE 4. Association of ABO blood group with different clinical variables.
Variables
		
		
Age Group
Less than 35
36-50
More than 50
Gender
Female
Male
AOM
Less than 12
More than 12
Menopausal Status
Premenopausal
Postmenopausal
Side
Left
Right
Grade
G1
G2
G3
HPE
IDCB
DCB
MCB
ADC
Stage
IIA
IIB
IIIA
IIIB
IV
Rh Factor
Positive
Negative
ER
Positive
Negative
PR
Positive
Negative
Her-2-neu
Positive
Negative
Triple Negative
Yes
No

Blood Group			
O
AB

p-value

A

B

5 (11.9%)
21 (50%)
16 (38.1)

15 (19.7%)
37 (48.7%)
24 (31.6%)

14 (24.6%)
24 (42.1%)
19 (33.3%)

1 (8.3%)
6 (50%)
5 (41.7%)

0.704

42
0

75 (98.7%)
1 (1.3%)

56 (98.2%)
1 (1.8%)

12
0

0.830

9 (21.4%)
33 (78.6%)

17 (22.4%)
59 (77.6%)

9 (15.8%)
48 (84.2%)

0
12

0.267

13 (31%)
29 (69%)

32 (42.1%)
44 (57.9%)

26 (45.6%)
31 (54.4%)

5 (41.7%)
7 (58.3%)

0.514

25 (59.5%)
17 (40.5%)

39 (51.3%)
37 (48.7%)

32 (56.1)
25 (43.9%)

8 (66.7%)
4 (33.3%)

0.699

2 (4.8%)
29 (69%)
11 (26.2%)

2 (2.6%)
53 (69.7%)
21 (27.6%)

3 (5.3%)
41 (71.9%)
13 (22.8%)

3 (25%)
0.099
7 (58.3%)
2 (16.7%)			

23 (54.8)
16 (38.1)
0
3 (7.1%)

36 (47.4%)
35 (46.1%)
1 (1.3%)
4 (5.3%)

24 (42.1%)
26 (45.6%)
1 (1.8%)
6 (10.5%)

3 (25%)
8 (66.7%)
0
1 (8.3%)

0.754

7 (16.7%)
16 (38.1%)
10 (23.8)
8 (19)
1 (2.4)

15 (19.7%)
19 (25%)
19 (25%)
23 (30.3%)
0

10 (17.5%)
24 (42.1%)
9 (15.8%)
12 (21.1%)
2 (3.5%)

0
3 (25%)
2 (16.7%)
7 (58.3%)
0

0.162

40 (95.2%)
2 (4.8%)

73 (96.1%)
3 (3.9%)

52 (91.2%)
5 (8.8%)

12 (100%)
0.508
0		

6 (27.3%)
16 (72.7%)

10 (25.6%)
29 (74.4%)

10 (30.3%)
23 (69.7%)

1 (20%)
4 (80%)

0.953

5 (22.7%)
17 (77.3%)

12 (30.8%)
27 (69.2%)

10 (30.3%)
23 (69.7%)

1 (20%)
4 (80%)

0.876		

17 (77.3%)
5 (22.7%)

25 (64.1%)
14 (35.9%)

21 (63.6%)
12 (36.4%)

4 (80%)
1 (20%)

0.626

4 (18.2%)
18 (81.8%)

11 (28.2%)
28 (71.8%)

9 (27.3%)
24 (72.7%)

0
5 (100%)

0.468

cancer; as increased B group or A group in breast
cancer patients has been reported. Many previous
studies have reported an association between ABO
blood group and the risk of various cancers. Another study using the same two cohorts reported
an association between ABO blood type and the
risk of developing pancreatic cancer (p = .004;
log-rank test)33. High frequency of blood group B
(~50%) was seen in genitourinary, liver, pancreatic and gallbladder cancer patients but sample size
was small6. A meta-analysis was recently carried

out in 14 studies and concluded that the forms of
ABO blood have no association with the risk of
breast cancer34. A recent research suggests a high
association of O blood type with breast carcinoma
compared to non-O blood types35.
There was no strong association of breast
cancers and blood group in another study, but a
higher prevalence occurred in blood group B36.
Stamatakos et al37 investigated the correlation between breast cancer in Greek women and ABO
blood groups and found that blood group A was
5

associated with ductal breast cancer (49.6%), in
contrast to the other blood groups and particularly to blood group AB (3.6%). Blood group A in
our study has been found to be higher in the infiltration of breast ductal carcinoma. Pandey et al
38
observed an increased frequency of carcinoma
of the gallbladder in blood groups A and AB. Yu
et al 39 looked at the association of Triple Negative
Breast cancer patients with ABO blood type/Rh
factors and they failed to demonstrate an association between ABO blood type/Rh factor. Similarly, our results also found no significant correlation of ABO blood group with triple negative
breast cancer patients. Moreover, we did not find
any association between the Rh factor and the
risk of breast cancer. Other studies also reported
inconsistent results between Rh factor and breast
cancer risk37. Ronco et al 40 showed a high risk of
breast cancer, while Stamatakos et al 37 and Dede
et al 41 did not observed such correlation.
Results of this study showed that the type,
age, stage, and hormonal status of the breast cancer showed no significant associations with ABO
blood group. Similar to our results, Akin and Altundag42 did not identify significant associations
between ABO and Rh blood type with patient’s
age, tumor grade, stage, hormonal status and distant metastasis.
ABO blood group genes are map at 9q in
which the genetic alteration is common in many
cancers43. Thus, ABO blood group antigen expression may be affected by the genetic change of
tumors44. On the other hand, it is possible the observed associations are not due to the blood group
antigens themselves, but to the effects of genes
closely associated with them. Therefore, the contrasting results of ABO blood group and breast
cancer may be because of these genetic changes.
The study has some limitations also. The sample
size in this study was small, since it is a case-control, hospital-based study that limits our conclusion strength.
CONCLUSIONS
The prevalence of ABO blood group in breast
cancer patients were B>O>A>AB. Moreover, the
study showed no significant association of ABO
blood groups and Rh factor with breast cancer.
Further studies on blood group antigens in larger series are needed to elucidate the relationship
between blood group antigens and breast cancer.
However, further studies with larger number of
patients are needed to clearly establish the role of
ABO/Rh blood groups as a prognostic factor in
breast cancer patients.
6

Acknowledgement:
Authors are thankful to those patients who have
willingly given their consent and participated in
the study.
Ethical approval:
The study was approved by the Institutional Ethical Committee of Institute of Medical Sciences,
Banaras Hindu University .
Informed Consent:
Written informed consent was obtained from all
individual participants included in the study.
Conflict of interest:
Authors declare that they have no conflict of interest
REFERENCES
   1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman
D. Global cancer statistics. CA Cancer J Clin 2011; 61:
69-90.
  2. Chen W, Zheng R, Zhang S, Zeng H, Fan Y, Qiao Y,
Qinghua Z. Esophageal cancer incidence and mortality
in China, 2010. Thorac Cancer 2014; 5: 343‐348.
   3. Agarwal G, Ramakant P, Forgach ER, Rendon JC, Chaparro JM, Basurto CS, Margaritoni M. Breast cancer
care in developing countries. World J Surg 2009; 33:
2069-2076.
   4. Arid I, Bentall HH, Roberts JA. A relationship between
cancer of the stomach and ABO blood group. Br Med
J 1953; 1: 799-801.
  5. Beardmore JA, Karimi-Booshehri F. ABO genes are
differently distributed in socio-economic groups in
England. Nature 1983; 303: 522-524.
  6. Guleria K, Singh HP, Kaur H, Sambyal V. ABO Blood
groups in Gastrointestinal Tract (GIT) and breast carcinoma patients. Anthropologist 2005; 7: 189-192.
   7. Pack SD, Karkera JD, Zhuang Z, Pak ED, Balan KV, Hwu
P, Park WS, Pham T, Ault DO, Glaser M, Liotta L, Detera
Wadleigh SD, Wadleigh RG. Molecular cytogenetic fingerprinting of esophageal squamous cell carcinoma by
comparative genomic hybridization reveals a consistent
pattern of chromosomal alterations. Genes Chrom
Cancer 1999; 25: 160-168.
   8. Hu N, Roth MJ, Polymeropolous M, Tang ZZ, Emmert
Buck MR, Wang QH, Goldstein AM, Feng SS, Dawsey
SM, Ding T, Zhang ZP, Han XY, Ried T, Giffen C, Taylor
PR. Identification of novel regions of allelic loss from a
genomewide scan of esophageal squamous cell carcinoma in a high risk Chinese population. Genes Chrom
Cancer 2000; 27: 217-218.
  9. Simoneau M, La Rue H, Aboulkassim TO, Meyer F,
Moore L, Fradet Y. Chromosome 9 deletions and recurrence of superficial bladder cancer: identification of
four regions of prognostic interest. Oncogene 2000;
19; 6317-6323.
10. Zitzelslsberger H, Engert D, Walch A, Kulka U, Aubele
M, Hofler H, Bauchinger M, Werner M. Chromosomal changes during development and progression of
prostrate adenocarcinoma. Br J Cancer 2001; 84: 202208.

ABO BLOOD GROUP AND BREAST CANCER
11. Vogel F. Controversy in human genetics. ABO blood
groups and disease. Am J Hum Genet 1970; 22: 464475.
12. Su M, Lu SM, Tian DP, Zhao H, Li XY, Li DR, Zheng ZC.
Relationship between ABO blood groups and carcinoma of esophagus and cardia in Chaosan inhabitants of
China. World J Gastroenterol 2001; 7: 657-661.
13. Nakagoe T, Fukushima K, Nanashima A, Sawai T, Tsuji T,
Jibiki MA, Yamaguchi H, Yasutake T, Ayabe H, Matuo T,
Tagawa Y. Comparison of the expression of ABH/Lewis
related antigens in polypoid and nonpolypoid growth
types of colorectal carcinoma. J Gastroenterol Hepatol
2001; 16: 176-183.
14. You WC, Ma JL, Liu WD, Gail MH, Chang YS, Zhang
L, Hu YR, Fraumeni JF, Xu GW. Blood type and family
cancer history in relation to precancerous gastic lesions.
Int J Epidemiol 2000; 29: 405-407.
15. Graziano SL, Tatum AH, Gonchoroff NJ, Newman NB,
Kohman LJ. Blood group antigen A, and flow cytometric analysis in resected early stage non-small cell lung
cancer. Clin Cancer Res 1997; 3: 87-93.
16. Pyd M, Rzewnicki I, Suwayach U. Grupy krwi układu
abo u chorych z rakiem krtani i gardła dolnego [ABO
blood groups in patients with laryngeal and hypopharyngeal cancer]. Otolaryngol Pol 1995; 49 Suppl 20:
396-398.
17. Pinkston JA, Cole P. ABO blood groups and salivary
gland tumors (Alabama, United States). Cancer Causes
Control 1996; 7: 572-574.
18. Marinaccio M, Traversa A, Carioggia E, Valentino L,
Coviella M, Salamanna S, Dragone DC, Marinaccio L.
[Blood groups of the ABO system and survival rate in
gynecologic tumors]. Minerva Ginecol 1995; 47: 69-76.
19. Juhl BR. Blood group antigens in transitional cell tumors of the urinary bladder. An immunohistochemical
study. Dan Med Bull 1994; 41: 1-11
20. Vioque J, Walker AM. Pancreatic cancer and ABO blood
types: a study of cases and controls. Med Clin (Barc)
1991; 96: 761-764.
21. Jia DX. Bone tumor and ABO blood type. Zhonghua
Zhong Liu Za Zhia 1991; 13: 220-222.
22. Cordon-Cardo C, Reuter VE, Finstad CL, Sheinfeld J,
Lloyd KO, Fair WR, Melamed MR. Blood group-related
antigens in human kidney: modulation of Lewis determinants in renal cell carcinoma. Cancer Res 1989; 49:
212-218.
23. Anderson DE, Haas C. Blood type A and familial breast
cancer. Cancer 1984; 54: 1845-1849.
24. Walker PD, Karnik S, de Kerion JB, Pramberg JC. Cell
surface blood group antigens in prostatic carcinoma.
Am J Clin Pathol 1984; 81: 503-506.
25. Jordan GH, Lynch DF. Relationship of blood group to
testicular carcinoma. Urology 1983; 22: 265-267.
26. Jager MJ, Völker-Dieben HJ, de Wolff-Rouendaal D,
Kakebeeke-Kemme H, D’Amaro J. Possible relation
between HLA and ABO type and prognosis of uveal
melanoma. Doc Ophthalmol 1992; 82: 43-47.
27. Akhtar K, Mehdi G, Sherwanti R, Soft L. Relationship
between various cancers and ABO Blood groups: a Northern experience. Internet J Pathol 2010; 13: 11-16.
28. Guleria K, Kaur H, Sambyal V. ABO Blood groups in
gastrointestinal tract and breast carcinoma patients.
Anthropologist 2005; 7: 189-192.

29. Gates MA, Wolpin BM, Cramer DW, Hankinson SE,
Tworoger SS. ABO blood group and incidence of epithelial ovarian cancer. Int J Cancer 2011; 128: 482-486.
30. Meo SA, Suraya F, Jamil B, Rouq FA, Meo AS, Sattar K,
Ansari MJ, Alasiri SA. Association of ABO and Rh blood
groups with breast cancer. Saudi J Biol Sci 2017; 24:
1609-1613.
31. Flavarjani A, Hedayatpour B, Bashardoost N, Nourian
SM. Study of the association between blood types and
breast cancer among Isfahanian women. Adv Biomed
Res 2014; 3: 43.
32. Saxena S, Chawla V, Gupta K, Gana K. Association of
the ABO blood group and breast cancer in Jodhpur.
Indian J Physiol Pharma 2015; 59: 63-68.
33. Wolpin BM, Chan AT, Hartge P, Chanock SJ, Kraft P,
Hunter DJ, Giovannucci EL, Fuchs CS. ABO blood group
and the risk of pancreatic cancer. J Natl Cancer Inst
2009; 101: 424-431.
34. Miao SY, Zhou W, Chen L, Wang S, Liu XA. Influence of
ABO blood group and Rhesus factor on breast cancer
risk: a meta-analysis of 9665 breast cancer patients
and 244,768 controls. Asia Pac J Clin Oncol 2014; 10:
101-108.
35. Kalita C, Sarma A, Sharma JD, Kalita M, Krishnatreya
M, Kataki AC. Correlation between ABO blood groups
and various cancers in the north eastern region of India: a retrospective observational study. Int J Res Med
Sci 2018; 6: 3643-3646.
36. Sharma G, Choudhary R, Bharti D. Studies showing
the relationship between ABO blood groups and major
types of cancers. Asian J Exp Sci 2007; 21: 129-132.
37. Stamatakos M, Kontzoglou K, Safioleas P, Safioleas C,
Manti C, Safioleas M. Breast cancer incidence in Greek
women in relation to ABO blood groups and Rh factor.
Int Semin Surg Oncol 2009; 6: 14.
38. Pandey M, Gautam A, Shukla VK. ABO and Rh blood
groups in patients with cholelithiasis and carcinoma of
the gall bladder. BMJ 1995; 310: 1639.
39. Yu J, Gao F, Klimberg VS, Margenthaler JA. ABO blood
type/Rh factor and the incidence and outcomes for
patients with triple-negative breast cancer. Ann Surg
Oncol 2012; 19: 3159-3164.
40. Ronco AL, Stoll M, De Stefani E, Maisonneuve JE,
Mendoza BA, Deneo-Pellegrini H. Rh factor, family
history and risk of breast cancer: a case–control study
in Uruguay. Cancer Detect Prev 2009; 32: 277-285.
41. Dede DS, Aksoy S, Dizdar O, Cerci P, Gullu I, Ozisik
Y, Altundag K. Blood ABO groups and risk of breast
cancer. Med Oncol 2010; 27: 1433.
42. Akin S, Altundag K. Clinical associations with ABO
blood group and rhesus blood group status in patients
with breast cancer: a nationwide retrospective study of
3,944 breast cancer patients in Turkey. Med Sci Monit
2018; 24: 4698-4703.
43. Hu N, Roth MJ, Polymeropolous M, Tang ZZ, EmmertBuck MR, Wang QH, Goldstein AM, Feng SS, Dawsey
SM, Ding T, Zhuang ZP, Han XY, Ried T, Giffen C, Taylor
PR. Identification of novel regions of allelic loss from
a genome wide scan of esophageal squamous-cell
carcinoma in a high-risk Chinese population. Genes
Chromosomes Cancer 2000; 27: 217-228.
44. Armstrong BK, Kricker A. Skin Cancer. Dermatol Clin
1995; 13: 583-594.

7

