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Abstract
Different human diseases have been associated with specific blood groups. 
Numerous studies have promulgated their findings regarding the probable onset 
of various cancers based on the type of ABO blood group. However, the findings 
have been conflicting. This review primarily aims to summarize research findings 
from around the world to investigate the relationship between the risk of cancer 
occurrence and ABO blood group. Google Scholar, PubMed, Research4Life, and Web 
of Science were searched to identify relevant papers published before January 2023. 
Research papers related to common types of cancers were adequately and critically 
studied to determine the link between ABO blood groups and the risk of developing 
cancers. The results were ambiguous, as the findings were inconsistent regarding the 
relationship between ABO blood groups and cancer development. Therefore, more 
comprehensive research is needed to validate this relationship. This mini-systematic 
review emphasizes the need for additional thorough investigations to establish a 
clear correlation because of the inconsistent results.
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1. Introduction
The ABO blood groups are polymorphic, antigenic, and genetic substances and consist 
of four phenotypes: “A,” “B,” “O,” and “AB.”1 The ABO system was the first genetic 
polymorphism identified in humans and remains one of the major human blood 
type systems, with major applications in transfusion medicine and organ or tissue 
transplantation.2,3 The term “histoblood group ABO” is used to describe the omnipresent 
nature of ABO antigens. These blood group antigens are involved in cell signaling, cell 
recognition, and cell adhesion, which may reflect their potential role in tumorigenesis, 
metastasis, and prognosis.4-7 Expanding the clinical significance of the ABO blood 
system beyond immunohematology, transfusion, and transplant medicine is biologically 
feasible.8

Corresponding author: 
Prabin Dawadi 
(prabdawadi1993@gmail.com)

Citation: Koirala P, Sherpa C, 
Dangol R, Hona S, Nepal S, 
Dawadi P. ABO blood type and 
cancer susceptibility: Unraveling the 
complex relationship. Microbes & 
Immunity. 2025;2(1):45-58. 
doi: 10.36922/mi.3267

Received: March 26, 2024

Revised: October 24, 2024

Accepted: November 12, 2024

Published Online: December 31, 
2024

Copyright: © 2024 Author(s). 
This is an Open-Access article 
distributed under the terms of the 
Creative Commons Attribution 
License, permitting distribution, 
and reproduction in any medium, 
provided the original work is 
properly cited.

Publisher’s Note: AccScience 
Publishing remains neutral with 
regard to jurisdictional claims in 
published maps and institutional 
affiliations.

https://dx.doi.org/10.36922/mi.3267
https://orcid.org/0000-0002-7920-0771
https://orcid.org/0000-0003-1352-6901
https://orcid.org/0000-0002-6067-7158
https://orcid.org/0000-0002-4067-4160
https://orcid.org/0000-0002-8642-8651
https://orcid.org/0000-0003-1927-7221
https://dx.doi.org/10.36922/mi.3267
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Microbes & Immunity ABO blood type and cancer risk: A complex relationship

Volume 2 Issue 1 (2025)	 46� doi: 10.36922/mi.3267

Numerous studies have reported associations between 
blood types and cancer susceptibility. A  relationship 
between the A blood group and gastric cancer was first 
demonstrated in 1953.9 Since then, a higher incidence of 
the A blood group has been documented in numerous 
cancers, such as colon, ovarian, and cervical cancers. As 
cells become malignant, they tend to lose normal blood 
antigens and gain new tumor-associated antigens.10 The 
reduction in normal antigens (A, B, and H) is inversely 
proportional to the metastatic ability of the tumor.11 
Some tumor antigens are true A antigens, while others are 
A-like antigens, sharing properties similar to A antigens.12 
Therefore, these antigens can be detected on the tumors of 
patients with blood type A, as they would be recognized as 
foreign antigens, triggering an immune attack.13 However, 
A or A-like antigens present in tumors are not perceived 
as foreign in individuals with the A blood group.14 This 
may explain why individuals with the A blood group have 
a higher risk of cancer than those with blood group O.15,16 
This review attempts to decipher the correlation between 
the frequency of blood groups and the incidence of 
different cancers.

1.1. Mechanism of the pathology

1.1.1. Glycosyltransferase activity

The ABO blood grouping system involves antigens, 
including A, B, and H. The ABO system comprises 
seven exons containing DNA variants that alter the 
enzymatic activity of the gene (Figure  1). The gene for 
the ABO blood group is located on chromosome 9q34, 
which encodes alleles A and B, resulting in specific 
glycosyltransferases produced from four non-synonymous 
variants at nucleotides 526, 703, 796, and 803.17 The A 
allele encodes α1-3 N-galactosaminyltransferase, which 
catalyzes the covalent linkage of N-acetylgalactosamine 
to the non-reducing ends of glycans on the glycoproteins 
of the H antigen expressed in all red blood cells. The B 
allele encodes another glycosyltransferase called α1-3-

galactosyltransferase, which transfers D-galactose to the 
H determinant. However, the O-variant allele encodes a 
non-functional glycosyltransferase and is characterized by 
a single base pair deletion at base pair 261, resulting in the 
loss of enzyme translation and unmodified H antigen.18,19 
Thus, the carbohydrate moieties present on the surface 
of the erythrocyte’s membrane define ABO blood group 
antigens.20 Besides red blood cells, the expression of ABO 
antigens is also observed on the surface of various human 
cells and tissues, such as vascular endothelium, platelets, 
sensory neurons, mucus secretions, and epithelial tissues.21

1.1.2. Immune response

Blood group antigens are considered primarily tissue 
antigens distributed throughout the body. The rejection 
of transplanted organs and natural abortions is caused 
by antibodies produced against these antigens.22 ABO 
antigens expressed in normal tissues have been reported 
to be different from those expressed in cancerous cells.23,24 
This difference is assumed to alter cell motility, apoptosis, 
and immune escape.25 The ABO blood type system is linked 
to several diseases including cancer in humans based on 
the presence or absence of those antigens throughout the 
body.26,27 However, the underlying phenomena associated 
with the risk of ABO variants with tumor development and 
progression remain unclear and have become the subject 
of research.

A possible assumption is that malignancy is induced 
by the dysregulation of the enzymatic activity of ABO 
glycosyltransferases that play major roles in intercellular 
adhesion, cell membrane signaling, and host immune 
response.28-31 This mechanism is similar to the process 
by which ABO glycosyltransferases regulate circulating 
plasma levels of von Willebrand factor (Figure 2), which 
was recently discovered as an important regulator 
of angiogenesis and apoptosis in tumorigenesis.32-34 
Alternation in the host inflammatory system and systemic 
inflammatory response may also influence blood group 

Figure 1.  Structure of the ABO gene locus showing the nucleotide sequences of the A, B, and O alleles17

Abbreviations: a.a., amino acid; bp, base pair; nt, nucleotide position.
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antigens to promote the spread and progression of 
malignancy.35,36 In addition, glycosylation can direct 
conformational changes in proteins such as epidermal 
growth factor receptors or alter the immune surveillance 
ability of immune cells such as natural killer cells that 
promote malignancy.37

1.1.3. Adhesion molecules

Similarly, the relationship between ABO variants and 
circulating levels of adhesion molecules (intercellular 
adhesion molecule-1 [ICAM-1], E-selectin, and P-selectin) 
has provided a background that supports the influence 
of ABO in tumorigenesis, as these molecules are pivotal 
regulators during chronic inflammation and recruitment of 
immune cells.8 A reduced level of ICAM-1 in patients with 
the non-O blood group (specifically the A blood group) 
than in those with the O blood group is assumed to promote 
metastasis that causes a decrease in survival in patients with 
cancer and non-O group and favors prognosis in patients 
with the blood group  O.38-43 Because the blood group 
polysaccharides expressed on the cell surface of metastatic 
cancer cells function as cell adhesion molecules, a correlation 
was found between blood group antigen expression in tumors 
and metastasis and prognosis for various malignancies, 
including colon, breast, and prostate cancer.44

2. Methodology
Google Scholar, PubMed, Research 4 Life, and Web of 
Science were systematically searched to identify relevant 
research papers published before January 2023. The 
search strategy was designed to capture peer-reviewed 
articles and comprehensive reviews that investigated the 
relationship between the ABO blood group and the risk 
of developing common cancers. Specific search terms 

included combinations of keywords such as “ABO blood 
group,” “cancer risk,” “oncology,” and specific cancer types 
(e.g., breast, colorectal, lung, and prostate cancer).

Studies that provided original data or meta-analyses 
linking ABO blood group phenotypes with cancer 
incidence or susceptibility were included, particularly those 
presenting significant findings, large sample sizes, or critical 
insights into the potential mechanisms underlying this 
association. Studies unrelated to cancer or those that lacked 
clear ABO blood group data were excluded. Each article 
was reviewed for quality, relevance, and methodological 
rigor. Special attention was given to studies that controlled 
for confounding variables such as age, sex, lifestyle factors, 
and comorbidities. The results of the selected studies were 
analyzed thoroughly to assess the strength of the evidence 
connecting the ABO blood group with cancer risk and to 
identify patterns or inconsistencies across different types 
of cancer. This methodology allowed for a comprehensive 
evaluation of the current understanding of the role of the 
ABO blood group in cancer development.

3. Some major cancers associated with the 
ABO blood group
Association of different blood types and its association 
with the development of different cancers are shown in 
Table 1.

3.1. Gastric cancer

Gastric cancer comprises 7% of all cancers globally. 
Studies have shown a stronger association between A and 
AB blood groups and gastric cancers. For example, the A 
blood group showed an odds ratio (OR) of 1.13 and a 95% 
confidence interval (CI) of 1.02 – 1.24, and the AB blood 
group shared an OR of 1.18 and a 95% CI of 1.02 – 1.36.45 
These ORs indicate a positive association between the A 
and AB blood groups and the risk of gastric cancer, with 
these groups having slightly higher odds of developing the 
disease. The CIs for both blood groups were narrow and >1, 
meaning that the associations were statistically significant 
and not likely due to random variations. Recently, the 
Chi-squared value (χ2 = 4.708, P < 0.001) reported by Yu 
et al.46 demonstrated a significant relationship between the 
A blood group and gastric cancer development. Similarly, 
Rummel and Ellsworth found that the A blood group 
exhibited a greater risk of gastric cancer.17 The specific 
blood type antigen (e.g., Lewis-b antigen), the result of 
blood type genes at 19q13, was found to mediate the 
attachment of Helicobacter pylori to the human gastric 
mucosa, a causative agent in chronic active gastritis, in a 
study on the association between the ABO blood group 
and gastric cancer.47,48

Figure 2. Association between ABO antigens and cancer8 
Abbreviation: VWF, von Willebrand factor.

https://dx.doi.org/10.36922/mi.3267


Microbes & Immunity ABO blood type and cancer risk: A complex relationship

Volume 2 Issue 1 (2025)	 48� doi: 10.36922/mi.3267

Table 1. Different types of human cancers associated with the ABO blood group

Types of cancer Association with the ABO blood group References

Gastric An increased risk of gastric cancer was observed among individuals with blood group A (incidence rate  
ratio = 1.20, 95% confidence interval [CI] 1.02 – 1.42)

124

The risk of gastric cancer was significantly higher in A blood group than in the non-A groups (O, B, and AB) 
(odds ratio [OR] 1.34; 95% 1.25 – 1.44).

47

Blood groups A and AB were found to be associated with gastric cancer: Group A, OR 1.13, 95% CI 1.02 – 1.24; 
group AB, OR1.18, 95% CI 1.02 – 1.36.

45

The frequency distribution of patients gastric cancer having the A blood group was significantly increased 
(χ2=4.708, P<0.001), while the frequency distribution patients with gastric cancer having the AB blood group 
was significantly decreased (χ2=9.630, P<0.01).

46

Pancreatic Increased risk in blood type A compared with its frequency among regional blood donors (47.63% vs. 39.10%, 
OR 1.43, P<0.01)

52

Compared with the OO genotype, those with the AO and AA genotypes had ORs of 1.67 (95% CI 1.08 – 2.57) 
and 1.53 (95% CI 0.80 – 2.91), respectively, whereas individuals with the BO and BB genotypes had ORs of 1.24 
(95% CI 0.74 – 2.06) and 3.28 (95% CI 1.38 – 7.80), respectively.

51

Increased risk in the group with A blood group compared with the control group (OR 1.8, 95% CI (NA), P<0.01).
A lower rate of risk in the group with AB blood group than in the control group (OR, 0.37; 95% CI (NA), P<0.01).

54

Non-O groups were linked to a higher incidence of pancreatic cancer. Elevated risk found across all non-O 
blood types (type A, HR 1.45; type B, HR 1.59; and type AB, HR 1.37).

49

Increased cancer risk of blood type A with the estimated adjusted odds ratios (AORs with 95% confidence 
intervals [CIs]) of 2.130 (1.409 – 3.220)

55

Increased risk found in type A compared with the non-O type (HR 0.719, 95% CI 0.521 – 0.974, P<0.01) 50

Breast Higher incidence of blood group A (OR 2.13, 95% CI 1.04 – 2.96, P<0.01). 63

Blood group A was at higher risk (OR 7.444, 95% CI 4.098 – 13.5222). 60

Blood group A showed a higher incidence of breast cancer (45.88%), whereas a lower incidence was observed in 
blood group AB (6.27%).

65

No association was observed. 47,66,67

Prostatic The non-O blood group was at higher risk than the O group (high-risk percentage: O vs. non-O: 72.5% vs. 
85.7%, P<0.01)

47

Blood group B demonstrated an increased risk of cancer (OR 1.23, P<0.05). 91

No significant association was observed. 62

No significant association was observed (P>0.05) 64

Colorectal No significant association was observed between any blood group and colorectal cancer (P interaction = 0.91) 84

Non-AB blood type was found to be at greater risk with HRs for patients of with A, B, and O of 4.37  
(95% CI, 2.65 – 7.20), 2.99 (95% CI 1.81 – 4.96), and 2.78 (95% CI 1.69 – 4.56), respectively, compared with AB 
blood type.

81

No significant association was observed (P>0.05). 125

No significant association was found. 49

Individuals with blood type A had a borderline significant higher risk of colorectal cancer (HR 1.18, 95%  
CI 0.97 – 1.43, P=0.097) than those with blood type O.

47

Kidney The non-O type was associated with decreased overall survival (HR 1.68, 95% CI 1.18 – 2.39, P<0.01). 38

No significant association was reported. 26,101,102

Urinary bladder Blood type O had worse recurrence and progression rates than type A (P=0.015 and 0.031) or B (P<0.01 and 0.075). 107

Blood type B demonstrated significantly higher risk (OR 1.26, P<0.01) 91

Ovarian Women with blood type A had a greater incidence of ovarian cancer. The incidence ratio was 1:17. 126

The incidence of ovarian cancer with the B antigen was higher, whereas the A antigen did not share an 
increasing risk of ovarian cancer.

71

(Cont’d...)
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3.2. Pancreatic cancer (PC)

PC is one of the most common cancers and the leading cause 
of death from cancer worldwide. An overall significant 
increased risk for PC was found in a Taiwanese cohort study 
involving 339,432 participants with non-O blood type 
(hazard ratio [HR] = 1.50, 95% CI 1.04 – 2.19).49 In a recent 
comparative study of long-term outcomes of 406 patients 
with PC between A alleles and non-A alleles according to 
treatments (resection, P < 0.05; chemotherapy, P = 0.757; 
and palliative care, P = 0.532), patients with A alleles who 
underwent resection possessed a greater risk than those 
with non-A alleles.50 In a case–control study conducted 
on 185 patients/1465 controls in the Japanese population, 
those with the A blood group were at a greater risk of PC 
than individuals with the O blood group.51 In the study 
by Greer et al., 274 patients also showed a greater risk for 
those with the A blood group.52,53 Another study conducted 
in the Turkish population among 132 patients/633 controls 
by Engin et al. and in China among 264  patients/687 
controls by Li et al. also confirmed the increased rate of the 
risk of the A blood group.54,55 Therefore, these studies show 
a possible association between the ABO blood group and 
the PC risk, with a greater risk for those with the A blood 
group.56

3.3. Breast cancer

Breast cancer is one of the most common cancers in 
women. According to the Breast Cancer Research 
Foundation, nearly two million new cases of breast cancer 
were diagnosed in 2018. Globally, approximately 12% of 
newly diagnosed cancer is caused by breast cancer.57-59 
Saxena et al. reported the maximum occurrence of breast 
carcinoma in the A blood group and a minimum in the 
AB blood group. Patients with the A blood group (OR 
7.444, 95% CI 4.098 – 13.5222) were observed at higher 
risk than those with blood group AB (OR 1, 95% CI 0.476 
– 2.103) when taking reference to the proportion of breast 
cancer in the AB blood group.60 However, no association 
between the blood group and the risk of breast cancer was 
observed in a study of 368 patients with cancer in Bhopal, 
India.61 Similarly, no relationship was observed between 
the HER2 status and ABO blood group examined in 294 
Turkish female patients with HER2 (+) breast cancer.62 A 
study of 160 women with breast cancer during their pre-
operative control and follow-up, following mastectomy, in 
Mansoura University Hospital, Egypt, revealed a higher 
frequency of breast cancer in those with the A blood group 
(OR 2.13, 95% CI 1.04 – 2.96, P < 0.05) and lower cancer 
frequency in those with the AB blood group (OR 0.74, 

Table 1. (Continued)

Types of cancer Association with the ABO blood group References

The A blood group shared an increased risk of ovarian cancer: (OR 1.09, 95% CI 1.01 – 1.18; P<0.01). As per the 
diplotype analysis, type AO was more linked with increased risk than AA (AO, OR 1.11,  
95% CI 1.01 – 1.22, P<0.01; AA, OR 1.03, 95% CI 0.87 – 1.21, P>0.05). The other diplotype AB and B blood 
groups had no significant ovarian cancer risk.

108

A and B antigens shared an increasing risk of ovarian cancer. However, the B blood group (OR 1.48, 95%  
CI 1.17 – 1.81, P<0.01) shared a higher risk of ovarian cancer than the A blood group (OR 1.40; 95%  
CI 1.13 – 1.73, P=0.0019).

109

Cervical Higher incidence of cervical cancer in patients with the A blood group. 26,114,115

Higher incidence of cervical cancer (37.9%) in patients with the B blood group. 127

No significant correlation was observed. 110,111,128,129

Nasopharyngeal Individuals with blood types A and AB had a higher risk of NPC than those with blood type O. 119

No significant association was observed between any blood group and NPC. 118

No significant difference was obtained between patients with the O and non-O blood groups, except for the 
significantly lower distant metastasis-free survival (DMFS) in patients with the O blood group. The O blood type 
was associated with an unfavorable DMFS in female patients with NPC.

47

Lung No significant association was observed between any blood group and non-small-cell lung cancer. 121

Increased risk of lung cancer in patients with non-O blood type and Rh negative. 62

Higher risk of lung cancer in those with blood type AB than in those with blood types B and O. 47

Skin The risks of developing SCC and BCC in participants with the non-O blood group were 14% and 4%, 
respectively. No significant linkage was observed between the blood type and melanoma.

122

A significant association was found between patients with BCC and controls in terms of A Rh (−) (P<0.01). 123

Note: NA: Not available.
Abbreviations: HR: Hazard ratio; NPC: Nasopharyngeal carcinoma; DMFS: Distant-metastasis-free survival; SCC: Squamous cell carcinoma; 
BCC: Basal cell carcinoma.
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95% CI 0.30 – 1.84, P = 0.52) compared with the control 
participants.63 However, Flavarjani et al. did not find a 
significant association between blood types and breast 
cancer (P > 0.05) in a study of 549 women including 
173 cases and 376 controls.64 In the study by Meo et al.,65 
the incidence of breast cancer was higher in patients 
with the A blood group (45.88%) than in those with the 
AB blood group (6.27%).65 Some studies have not found 
a relationship between the ABO blood group and breast 
cancer risk or survival.66,67

A meta-analysis of 14 studies conducted by Miao et al. 
did not find an association between the ABO blood group 
and breast cancer risk but reported that Caucasian people 
with the A blood group might be at higher risk for this 
cancer.68 Two studies observed a significant association 
of blood type A with a higher risk of breast cancer.69,70 In 
contrast, no association was found between the ABO blood 
group and the risk or survival or mortality of invasive, 
ductal, or hormone receptor-positive breast cancers.71,72 
Yu et al. did not observe an association between the ABO 
blood group and triple-negative breast cancer.73 However, 
Amini et al. observed a significant association between the 
tumor size and axillary lymph node involvement and the 
ABO blood group.74 A study reported a positive relationship 
between the risk of breast cancer and the O blood group.75 
Some studies have suggested that people with blood types B 
and AB have a significantly increased risk of breast cancer 
with a poorer overall survival (OS) than those with A and O 
blood groups.76,77 Stamatakos et al. reported the association 
of the A antigen with the increased incidence of invasive 
ductal carcinoma in 166 Greek women.78 Tryggvadottir 
et al.79 observed a twofold higher incidence of familial 
breast cancer in those with the B blood group while 
studying bilateral breast cancer in familial and sporadic 
cases of the ABO blood group.79 In addition, Anderson and 
Haas showed a positive association between A and B blood 
groups in women with a family history of breast cancer.80

3.4. Colorectal cancer

In comparison with gastric cancer and PC, very few 
studies have examined the correlation between the ABO 
blood group and colorectal cancer development. In a 
study conducted from 1995 to 2002, among 1555 patients, 
a greater risk was noted in those with the non-AB blood 
group.81 In the multivariate analysis, a modest association 
of the B blood group (HR 1.20, 95% CI 1.00 – 1.45) 
with colon cancer was observed compared with the O 
blood group.82,83 However, in the studies conducted by 
Khalili et al. among 1025 patients and by Li et al. among 
1314  patients, no significant association was observed 
between any blood group and colorectal cancer.84-86 In the 
Shanghai Cohort Study 1986 – 2013 with 624 patients and 

355,797 controls, individuals with the A blood group had a 
borderline significant higher risk of colorectal cancer (HR 
1.18, 95% CI 0.97 – 1.43, P = 0.097) than those with the 
O blood group.47 Most studies did not show a significant 
association between the blood group and colorectal cancer. 
However, some studies have suggested the increased risk 
of colorectal cancer in the non-AB blood group, and those 
with the A blood group had a higher risk. In addition, the 
O blood group was the most prevalent ABO blood group 
among patients with type I endometrial cancer (EC) and 
was associated with an increased risk of developing type I 
EC. However, the ABO blood group was not significantly 
correlated with the stage or differentiation of type I EC.87 
Patients with hepatocellular carcinoma who have the 
A blood group may have lower OS and recurrence-free 
survival rates following hepatectomy compared with those 
with non-A blood groups.88

3.5. Prostate cancer

Prostate cancer accounts for approximately 8% of the global 
cancer incidence.58,89 Few studies have reported to date the 
association between ABO blood groups and prostate cancer. 
Wang et al. demonstrated that the patients with the O blood 
group have a lower risk of prostate cancer and are less 
aggressive than non-O blood groups (high-risk percentage: 
O vs. non-O: 72.5% vs. 85.7%, P < 0.05) and suggested that 
nearly all of the included studies compared patients with 
prostate cancer with the normal population without revealing 
an association between the ABO blood groups and the risk of 
invasiveness in patients with prostate cancer.90 In a previous 
study, the B blood group was found to be significantly more 
frequent in patients with prostate cancer, suggesting that 
patients with the B blood group were at an increased risk of 
cancer (OR 1.23, P < 0.05).91 Some studies have not found a 
relationship between the blood type and prostate cancer risk 
or survival.17,47,92-94 A study reported that tumor progression 
is favored by the loss of antigen expression at the tissue level.95 
However, other studies have suggested that prostate tissue 
without antigen expression cannot be considered a biomarker 
of invasion.96 The loss of blood group A antigen and retention 
of the H antigens were observed in tumor tissues of the 
prostate.97 With tumor progression, the expression of the 
A antigen has been reported to decrease, which might be 
associated with the increased risk of biochemical recurrence 
of prostate cancer in patients with the A blood group.98,99

3.6. Kidney and urinary bladder cancer

The expression of ABO antigens is observed on the surface 
of several normal and cancerous tissues, including kidneys 
and renal cell carcinoma lines.100 Several studies have 
examined the association of the ABO blood group with renal 
cell carcinoma. A study of 900 patients undergoing surgery 
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for locoregional renal carcinoma reported an association 
between the ABO blood group (non-O) and OS, indicating 
the non-O blood group as an independent biomarker of 
mortality. The study found that the non-O blood group was 
associated with decreased OS in the multivariate analysis 
(HR 1.68, 95% CI 1.18 – 2.39, P < 0.05).38 Another study 
observed that the absence of lymph node metastasis had 
no suitable effect on the prognosis in patients with the O 
blood group and found no association between the ABO 
blood group and survival outcomes.101,102 Stakišaitis et al. 
did not find any significant relationship between the ABO 
blood group and kidney cancer survival.91 While some 
researchers have identified the ABO blood group as a 
prognostic predictor, others did not find any association 
with renal cancer.20 One study reported no significant 
association between the ABO blood group and kidney 
cancer,26 whereas a cohort study found a higher occurrence 
of renal cell carcinoma in women with the non-O blood 
group compared to those with the O blood group.103

The prevalence of the A blood group was higher in 
patients with bladder cancer.104 In a study of the Lithuanian 
population, the B blood group was found to be significantly 
more frequent in people with bladder cancer compared 
to the control group of blood donors. The B blood group 
was more common in men (OR 1.27, P < 0.05); however, 
no association was found in women with bladder cancer 
(P > 0.05).105 Another study found that the B blood group 
was significantly associated with bladder cancer risk (OR 
1.26, P < 0.05), whereas no significant association was 
observed with the O blood group (OR 0.76, P < 0.05).91 
Another study suggested that patients with the O blood 
group exhibited more aggressive tumor behavior in bladder 
cancer, with higher tumor grade and more relapses than 
those with the A blood group.106 Similarly, another study 
showed that the O blood group was associated with worse 
recurrence and progression rates compared to the A (P = 
0.015 and 0.031) or B (P = 0.004 and 0.075) blood groups.107

3.7. Ovarian cancer

Ovarian cancer is the seventh leading cause of death 
among women globally.89 It is also linked with certain ABO 
blood groups.71,97,108,109 Two studies concluded that carriage 
of A and B antigens in the ABO blood group increased the 
risk for ovarian cancer, with the B blood group showing 
a higher risk.71 In contrast, another study108 reported that 
women with the A blood group were more susceptible to 
ovarian cancer (OR 1.09, 95% CI 1.01 – 1.18; P < 0.05). 
Similarly, a haplotype analysis revealed that the AO blood 
group carried a higher risk than the AA blood group.108 
Another study reported a higher risk of ovarian cancer in 
individuals with the A blood group, with 1 in 17 women 
affected.71

3.8. Cervical cancer

Cervical cancer is a common cancer in women, 
representing 4% of the global cancer incidence58,89 Several 
studies have reported no significant correlation between 
the ABO blood group and cervical cancer.109-112 However, 
a higher incidence of cervical cancer (37.9%) was observed 
in patients with the B blood group.113 In a group of Japanese 
women, most of the women with the A blood group had 
cervical cancer.114 A similar result was observed in a study 
conducted in India.115 The incidence of cervical cancer was 
higher in women with the A blood group than in those 
with the O blood group.15 However, no association was 
found between the blood group and the risk of cervical 
cancer in studies conducted in Nigeria or southeast 
Siberia.109,116 In addition, the RhD factor may influence OS 
in cervical cancer, but current data lack strong significance. 
Larger studies are needed to confirm its role and explore 
the impact of blood groups on female cancers.117

3.9. Nasopharyngeal carcinoma (NPC)

A study of 2439  patients with NPC from 2001 to 2004 
showed no significant difference between patients with O 
and non-O blood groups, except for a significantly shorter 
distant-metastasis-free survival (DMFS) in patients 
with the O blood group (aHR = 1.2268, 95% CI 1.010 – 
1.592, P < 0.05). In female patients, those with the O 
blood group had significantly shorter OS (P < 0.05) and 
DMFS (P < 0.05) than those with the non-O blood group. 
However, in male patients, no significant differences were 
observed (P > 0.05).90 Similarly, Lin et al.118 did not find 
a significant difference in the distribution of ABO blood 
groups between the NPC and control groups (P = 0.884). 
However, a significant difference between the sexes and 
ABO blood groups was observed, except for the AB blood 
type (P = 0.246).118 In contrast, another study found an 
association between the ABO blood group and NPC risk. 
The medical data of 1,538 patients with NPC from 2004 to 
2011 showed that A and AB blood types were associated 
(P < 0.05 and P < 0.05) with an increased risk of NPC when 
compared with the O blood group. The distant metastasis 
rate was significantly higher among men with the A 
blood group than in those with the non-A blood groups 
(P < 0.05).119 Thus, the correlation between the ABO blood 
group and NPC remains controversial.

3.10. Lung cancer

In a study conducted among 964 patients with lung cancer 
in China, those with the AB blood type showed a relatively 
higher risk of lung cancer (HR 1.01, 95% CI 0.81 – 1.26) 
than those with the A blood group  A.47 Another study 
conducted on 417 Turkish patients by Urun et al. confirmed 
the association between the ABO blood group and lung 
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cancer, wherein the non-O blood group (OR 0.864, 95% 
CI 0.787 – 0.950) was associated with an increased risk 
of lung cancer compared with the O blood group.120 In 
contrast, a study involving 81 patients found no significant 
effect of the ABO blood group on the prognosis of non-
small-cell lung cancer.121

3.11. Skin cancer

A study conducted from 1996 to 2006 explored the 
potential association between the ABO blood group and 
melanoma, squamous cell carcinoma (SCC), and basal cell 
carcinoma (BCC). The multivariable HRs for the non-O 
blood groups (A, B, and AB) were 0.91  (95% CI 0.78 – 
1.05), 0.86  (95% CI 0.78 – 0.95), and 0.96  (95% CI 0.93 
– 0.99) for melanoma, SCC, and BCC, respectively. This 
suggested a lower risk of developing SCC in participants 
with the non-O blood group than in those with the O 
blood group.122 A study conducted from 2005 to 2012 
among 255 patients with skin cancer showed no significant 
difference in the distribution of O and A blood groups 
between the SCC and BCC groups (P = 0.663).123 Overall, 
the results suggest an association between the non-O blood 
group and a higher risk of non-melanoma skin cancer.

4. Conclusion
The association between blood group and cancer risk 
was significant only in pancreatic and gastric cancer, 
with individuals possessing the A blood group being at 
greater risk. However, results were inconsistent in studies 
conducted on other types of cancer. This study provides 
baseline data for understanding the association of blood 
type with the risk of cancer development.

Further prospective studies with larger patient 
populations are recommended to better understand 
the significance of the ABO blood group as a predictive 
factor in different cancer types. Most recent discoveries 
have focused on ABO phenotype, making studies on the 
ABO genotype crucial for identifying new therapeutic 
targets. Owing to the limited research in this area in Nepal, 
Nepalese researchers should be encouraged to conduct 
studies exploring the association between the ABO blood 
group and cancer risk in the Nepalese population.
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