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 Early detection is essential to reduce cancer mortality worldwide, 

including rectal cancer. One factor positively correlated with the 

incidence of rectal adenocarcinoma is the ABO blood group antigen. 

However, the use of the ABO antigen as a biomarker in colon cancer 

screening has not been widely studied. This study aimed to analyze the 

relationship between the expression of ABO blood group antigens in 

patients with rectal adenocarcinoma based on the immunohistochemical 

method. The research was conducted using a cross-sectional study 

method. The expression of ABO blood group antigens in rectal tissue of 

the patients with rectal adenocarcinoma was analyzed using the 

immunohistochemical method (streptavidin-biotin-peroxidase method). 

Rectal tissue was used as a control without tumor (normal rectal tissue). 

Statistical data analysis used gamma & Somers correlation and 

Wilcoxon comparison test. There was a significant difference in the 

expression of ABO blood group antigens in the rectal tissue between the 

tumor patient group and the control group (p-value = 0.004). There was 

no significant correlation between gender, age, stage of adenocarcinoma, 

histopathological degree of adenocarcinoma, and ABO blood group with 

the degree of antigen expression of tissue ABO blood group. These 

results were seen in both the control and tumor group (all p values > 

0.05). In conclusion, the expression of the ABO blood group antigen in 

rectal tissue does not correlate with the tumor stage. However, this 

antigen can potentially be used as a marker of a malignant process. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The most frequent locations for gastrointestinal tract malignancies are the colon and rectum. Rectal 
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adenocarcinoma (RAC), which can affect both sexes, has emerged as a global health issue [1]. This 

condition is the second greatest cause of death in the United States and the fourth most prevalent cancer 

worldwide. In Indonesia, there are 12.8 incidences of colorectal cancer for every 100,000 adults, and 9.5% 

of cancer cases die from it [1], [2]. 

 

Although adjuvant medicine has recently improved significantly and is quite sophisticated, it only 

marginally extends the life expectancy of individuals with rectal adenocarcnioma when it is discovered in 

an advanced stage [3]. Early detection of carcinoma is crucial for curative surgery to be used as the primary 

form of therapy for RAC, as is the physicians' capacity to identify prognostic markers that aid in 

formulating the subsequent treatment strategy [4], [5]. Numerous studies conducted throughout the world 

have shown that early screening can lower rectal cancer mortality [4]. 

 

Recently, there has been a great deal of variation in the capacity of clinical and pathological factors to 

predict disease recurrence, tumor advancement, or patient cure rates. Numerous studies have connected the 

ABO blood type to an increased risk of gastrointestinal cancers. Blood type AB was found to be the blood 

type with the highest independent risk for RAC in one study's logistic regression model (multivariate 

analysis). Compared to those with other blood types, those with blood type AB have an independent risk 

factor for RAC that is 5.4 times higher [6]. Contradictory findings from various additional research, where 

the ABO blood type is unrelated, have been reported [7], [8]. Additionally, the predictive usefulness of this 

ABO blood type for individuals with rectal cancer [9]. A and B antigens have been linked to higher cellular 

motility in experimental mice in vivo experiments. Expression of A antigen is linked to apoptosis 

resistance, encouraging carcinogenesis and metastasis [10], [11]. 

 

The purpose of this study is to investigate the relationship between rectal adenocarcinoma risk factors and 

the expression of the ABO blood type antigen. We predict that these two variables will be positively 

correlated and may serve as biomarkers for risk stratification in rectal cancer in the future. 

 

Materials and Methods 

All rectal adenocarcinoma patients at Dr. Wahidin Sudirohusodo and network hospitals from January 2020 

until the desired number of samples were included in this study using a cross-sectional design. Patient 

information was collected from those who visited and were under control at the digestive surgery polyclinic 

and ward. The Hasanuddin University Faculty of Medicine's Health Research Ethics Committee has 

examined and approved all research plans (No. 580/UN4.6.4.5.31/PP36/2020). 

 

According to the calculation formula for the cross-sectional study design, there were 25 samples for recent 

study. This study included patients with a histological examination-based diagnosis of rectal 

adenocarcinoma who still had tumor-free tissue. In the meantime, if the patient has blood type O and the 

tumor tissue sample is insufficient for immunohistochemical analysis, it will be excluded from this study. In 

addition to analyzing the tissue immunohistochemistry (IHC) results for ABO antigen expression, 

information from the patients' medical records, such as age, sex, and blood group, was also gathered. 

 

Definition and Objective Criteria 

Rectal adenocarcinoma is a malignancy in the rectum that is confirmed by histopathological examination. 

The tumor's location is determined based on the location of the primary tumor found based on the results of 

the digital rectal examination and/or colon in-loop or CT scan or colonoscopy or surgery. The control group 

was rectal tissue obtained from patients by colonoscopy, no tumor/malignancy was found, and a healthy 

rectal tissue biopsy was performed. 
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ABO blood group antigens are antigens that are expressed immunohistochemically after binding to ABO 

blood type primary antibodies in tissues. The ABO blood group antigen proteins are non-histone core 

proteins and can be broadly categorized into two types of expression. the negative expression when less 

than 5% of the cells are positively labeled. On the other hand, if more than 5% of the cells are stained 

favorably, the expression is positive. 

 

Tissue Preparation and Immunohistochemical Examination 

The surgery and tissue biopsy samples from the patient were collected in a sterile fashion and submitted to 

Hasanuddin University's Anatomical Pathology Laboratory in a container containing a 10% formalin buffer 

solution. After that, paraffin blocks were created using the standard procedure, after which the tissue was 

cut to a thickness of 4 m and put on a glass slide. 

 

Using the streptavidin-biotin-peroxidase method and tagged with streptavidin-biotin (Dako, Carpinteria, 

USA), immunohistochemical staining was carried out. After performing deparaffinization and hydration on 

a hot plate set to 600C, the antigen was retrieved using the Heat Induced Epitope Retrieval (HIER) 

technique. Additionally, bovine serum albumin 0.1-0.5 percent was used to stop it. At a dilution of 1:100, 

ABO blood group primary antibodies were applied to the slides. The slides were then treated with Goat 

Anti-Rabbit IgG H&L (HRP) secondary antibody following repeated washing and blocking procedures. 

After that, the preparations were rinsed repeatedly till necessary, and then they were submerged in DAB 

chromogen for roughly 10 minutes. Hematoxylin staining was used as a counterstain for 1 to 5 minutes. The 

slide was then gradually dehydrated with ethanol until it was eventually covered with a cover slip and 

prepared for examination. 

 

By evaluating the expression level of the stained cells from both the percentage of the stained cell group 

and the intensity of the staining, the results of the IHC staining were translated. A light microscope was 

used to assess the percentage that was calculated from the total of positive cells in all fields of view of 

tumor preparations. Positive and negative expressions are the two primary types of assessment outcomes. If 

less than 5% of the cells are positively stained, negative expression is declared. If more than 5% of the cells 

are favorably stained, it is considered a positive expression. The levels of positive cell expression were then 

further divided into three categories: weak, moderate, and strong, with values of 5–25%, 26–75%, and > 

75%, respectively. 

 

Statistical Analysis 

Using the SPSS version 20.0 application (IBM, USA), the data will be analyzed in accordance with the 

measuring scale and study objectives. Numbers and percentages will be used to represent data on a 

categorical scale, whilst the mean and standard deviation will be used to describe data on a numerical scale. 

Tables and narratives will be used to display the results that were collected. The Wilcoxon comparison or 

paired T-test, the Gamma & Somers'D categorical correlation test, and the research hypothesis will be put to 

the test. If the p-value is less than 0.05, the test findings are considered significant. 

 

2. FINDINGS AND DISCUSSION 

This study included a total of 25 participants with rectal adenocarcinoma patients. A summary of the 

demographic descriptions and clinical characteristics of the participants can be seen in Table 1. Based on 

gender, the number of patients with rectal adenocarcinoma in the male sex are 12 people (48%) and women 

are 13 (52%). In the age group 18-25 years, as many as one people (4%), age 36-45 years, as many as three 

people (12%), age 45-55 as many as five people (20%), age 56-65 years as many as nine people (36 %), and 

age >65 years as many as seven people (28%). At the stage of rectal adenocarcinoma, there were 7 people 
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(28%),5 people (20%), 8 people (32%), and 5 people (20%) in stage I,II,II, and IV, respectively. In the 

histopathological grading of rectal adenocarcinoma, there is 7 people (28%), 16 people (64%), and 2 people 

(8%) at well, moderate, and poorly differentiated, respectively. In the ABO blood group, there are 12 blood 

groups A (48%), 11 blood groups B (44%), and 2 blood groups AB (8%). 

 

Table 1. Demographic and clinical characteristics of study participants 

Characteristics n (%) 

Gender 
Male 

Female 

 
12 (48) 

13 (52) 

Age 
18 – 25 years old 

26 – 35 years old 

36 – 45 years old 

46 – 55 years old 
56 – 65 years old 

 >65 years old 

 
1 (4) 

3 (12) 

0 (0) 

5 (20) 
9 (36) 

7 (28) 

Stage of rectal adenoca 
Stage I 

Stage II 

Stage III 
Stage IV 

 
7 (28) 

5 (20) 

8 (32) 
5 (20) 

Histopathology grading 

Well 

Moderate 
Poorly 

 

7 (28) 

16 (64) 
2 (8) 

ABO blood group 

A 
B 

AB 

 

12 (48) 
11(44) 

2 (8) 

 

In this study, with a sample size of 25, the highest population was blood type A (52%), blood group B 

(28%), and blood type AB (20%). This outcome differed from that of the 2014 study. The logistic 

regression model (multivariate analysis) used in the study revealed that, when compared to other blood 

types, blood type AB posed the greatest risk for rectal adenocarcinoma. If a person has blood type AB and 

no other risk factors are present, they are 5.4 times more likely than those with other blood types to develop 

rectal adenocarcinoma, which can have a lethal range of 1,831 to 15,987 [6]. 

 

The relationship between sex, age, rectal adenocarcinoma stage, histopathological grading, and ABO blood 

group with ABO blood group antigen expression in the control group can be seen in Table 2. There was no 

significant and very weak correlation between gender and ABO blood group antigen expression in the 

control group (p = 0.751, r = 0.058). There was no significant and weak correlation between the age group 

and the expression of ABO blood group antigens in the control group (p=0.191, r=0.111). There was no 

significant and weak correlation between rectal adenocarcinoma grade and ABO blood group antigen 

expression in the control group (p=0.277, r=0.228). There was no significant and very weak correlation 

between histopathological grading and ABO blood group antigen expression in the control group (p=0.561, 

r=0.111). There was no significant and very weak correlation between the ABO blood type and the ABO 

blood group antigen expression in the control group (p=0.620, r=0.105). 

 

Table 2. Correlation between sample demographic and clinical characteristics with ABO blood group 
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antigen expression in the control group 

Characteristics 
ABO blood group antigen expression 

Total P-value r 

Low Moderate High 

Gender       

Male 4 1 7 12 
0.751 0.058 

Female 3 2 8 13 

Age (years)       

18-25 0 0 1 1 0.191 0.222 

36-45 0 0 3 3   

46-55 2 0 3 5   

56-55 4 0 5 9   

>65 1 3 3 7   

Stage of Rectal 

Adenocarcinoma 
    

  

Stage I 2 0 5 7 0.277 0.228 

Stage II 1 0 4 5   

Stage III 2 2 4 8   

Stage IV 2 1 2 5   

Histopathology 

Grading 
    

  

Well 2 0 5 7 0.561 0.111 

Moderate 4 3 9 16   

Poorly 1 0 1 2   

ABO blood group 

type 
    

  

Blood group A 3 2 7 12 0.620 0.105 

Blood group B 2 1 8 11   
Blood group AB 2 0 0 2   

Gamma dan Somers’D correlation test 

 

The relationship between sex, age, rectal adenocarcinoma stage, histopathological grading, and ABO blood 

group with ABO blood group antigen expression in the tumor group can be seen in Table 3. There was no 

significant and weak correlation between gender and ABO blood group antigen expression in the tumor 

group (p = 0.190, r = 0.271). There was no significant and very weak correlation between the age group and 

the expression of ABO blood group antigens in the tumor group (p=0.834, r=0.044). There was no 

significant and very weak correlation between rectal adenocarcinoma stage and ABO blood group antigen 

expression in the tumor group (p=0.980, r=0.005). There was no significant and very weak correlation 

between histopathological grading and ABO blood group antigen expression in the tumor group (p=0.655, 

r=0.094). There was no significant and very weak correlation between the ABO blood type and the ABO 

blood group antigen expression in the tumor group (p=0.512, r=0.138). 

 

Table 3. Correlation between sample demographic and clinical characteristics with ABO blood group 

antigen expression in the tumor group 

Characteristics 
ABO blood group antigen expression 

Total P-value r 

Low Moderate High 

Gender       
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Male 0 0 12 12 
0.190 0.271 

Female 0 0 13 13 

Age (years)       

18-25 0 0 1 1 0.834 0.044 

36-45 0 0 3 3   

46-55 0 0 5 5   

56-55 0 0 9 9   

>65 0 0 7 7   

Stage of Rectal 

Adenocarcinoma 
    

  

Stage I 0 0 7 7 0.980 0.005 

Stage II 0 0 5 5   

Stage III 0 0 8 8   

Stage IV 0 0 5 5   

Histopathology 

Grading 
    

  

Well 0 0 7 7 0.655 0.094 

Moderate 0 0 16 16   

Poorly 0 0 2 2   

ABO blood group 

type 
    

  

Blood group A 0 0 13 13 0.512 0.138 

Blood group B 0 1 6 7   

Blood group AB 0 1 4 5   

Gamma dan Somers’D correlation test 

 

This study discovered an increase in the expression of antigens in the malignant rectal tissue as well as the 

expression of ABO blood group antigens in rectal tissue. ABO blood group antigens are present in epithelial 

cells throughout the body, including the rectosigmoid, in addition to red blood cells. The embryonic rectum 

contains blood type antigens throughout, whereas the adult rectum does not [12], [13]. ABO blood type 

antigen expression was discovered in distal colon cancer in the [14]. 

 

Table 4 shows a comparison of the two sample groups' ABO blood group antigen expression levels. Low, 

moderate, and high levels of ABO blood group antigen expression were present in the control group, with 

levels reaching 28 percent, 12 percent, and 60 percent, respectively. Only the ABO blood group antigen 

expression was elevated in the tumor group (100 percent). The ABO blood group antigen expression levels 

between the control group and the tumor group were significantly different according to the Wilcoxon test 

results (p-value = 0.004). 

 

Table 4. Comparison of ABO blood group antigen expression grade in the two sample groups 

Grade of ABO blood group 

antigen expression 

Control 

n (%) 

Tumor 

n (%) 
P-value 

Negative 0 (0) 0 (0) 

0.004* 
Low 7 (28) 0 (0) 

Moderate 3 (12) 0 (0) 

High 15 (60) 25 (100) 

*Significantly with Wilcoxon test 

 

ABO blood antigens are highly expressed on the surface of various epithelial cells, including 
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gastrointestinal, bronchopulmonary, urogenital, and skin cells, as well as malignancies with negative 

antigen expression, in addition to their expression on the surface of red blood cells [10], [15]. This is 

consistent with the findings of our investigation, which showed that no samples from either the control or 

tumor populations displayed negative antigen expression. 

 

Schoentag and Ernst's investigation revealed that while normal distal intestinal cells did not express antigen, 

proximal colon epithelial cells did exhibit antigen when it came to normal colon tissue. In tumor-adjacent 

healthy tissues, antigen expression is still present. In distal colon cancers, the antigen is expressed in the 

tumor cells but not in the nearby healthy tissue [16], [17]. This is consistent with the findings of our 

investigation, which demonstrated that ABO blood group antigen expression was present in all control 

tissues and was elevated in tumor tissue. Even 60% of the control group's normal tissue displayed high 

antigen expression. 

 

Limitation 

This study's design excluded rectal tissue from people without cancer, so it could not have produced more 

reliable test results. Additionally, there are not a lot of samples available to evaluate the expression of ABO 

blood group antigens. But this study's findings were supported by earlier research, which demonstrated that 

ABO blood group antigens in rectal tissue might be employed as biomarkers in malignant processes. 

 

5. Conclusion 

According to this study, the expression of ABO blood group antigens in normal tissue and rectal 

adenocarcinoma tumor tissue differs noticeably. The expression of this ABO blood group antigen has the 

potential to be employed as a biomarker of malignant processes, even though there is generally no 

substantial correlation between ABO blood group antigens and demographic and clinical parameters of 

individuals with rectal adenocarcinoma. 
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