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Abstract

Background: Esophageal cancer is a global health issue and long term survival rates are dismal. ABO blood group has been
reported as a prognostic marker in esophageal squamous cell carcinoma (ESCC) but the results are conflicting. The aim of this
study was to study the relationship of ABO blood group with survival in these patients. Methods: A hospital-based prospective
observational study was conducted at our centre, and newly diagnosed patients with ESCC were screened for ABO and Rh blood
group. Common disease and host and treatment related prognostic factors were recorded. The results were compared based on
blood group (O versus non-O).

Results: From January 2015 to December 2016, a total of 138 patients with pathologically proven diagnosis of ESCC were
prospectively recruited into this analysis. Blood group O was the most common blood group in 50 patients (36.2%) and majority
of patients (92%) were Rh positive. In patients with blood group O, the median survival in months was 17 months and in patients
with non-O blood group, it was 14 months with a p-value of 0.288. No statistically significant difference in the survival existed
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between blood group O and non-O. Interpretation: The results of the present study show that ABO blood group does not predict

survival in patients with ESCC.

Introduction

Esophageal cancer is one of the major health challenges in the world. In 2018, an estimated 572,000 patients were
diagnosed with esophageal cancer worldwide. It is the 7th most frequently diagnosed cancer and 6th leading cause
of cancer related deaths globally. (1) Pertinently, esophageal cancer is one of the most common cancers in our
region. (2) Most common histology is esophageal squamous cell carcinoma (ESCC). (3) Despite several advances in
currently applied combined modality therapies, the prognosis for patients with carcinoma of the esophagus remains
poor. Long term survival rates are less than 15%.

A number of factors have been observed to impact survival in patients with esophageal cancer. Stage of disease is
the principle tumor related factor which portends survival. Depth of tumor invasion, nodal involvement, histological
grade, and presence of distant metastasis have been found to independently predict survival. (4, 5) Perineural
invasion (6), tumor length, and size of primary tumor impact outcome. (7) Host factors such as age (8), performance
status, and gender (9) also have an influence on survival. There have been efforts to look for molecular markers that
may have a bearing on patient outcome, especially in similar stages of disease. Identification of biomarkers could
improve the prognosis of patients and help oncologists in providing personalized treatment to patients.

Published data shows that ABO blood group has association with incidence and risk for various cancers, including
cancer of stomach (10), ovary (11), pancreas (12), gall bladder (13), nasopharynx (14), and kidney. (15) In addition
to this association, ABO blood system has been reported to be associated with prognosis in many cancers including
patients with ESCC. However, the results of published studies (16, 17, 18) are inconsistent and accurate clinical
consequences are unknown. The aim of this prospective analysis was to assess the relationship between ABO and
Rh blood group with survival in patients with ESCC.

Material and Methods

A hospital-based prospective observational study was conducted at our centre, which is the largest tertiary care
cancer centre in the region. Patients with newly diagnosed, histopathologically proven ESCC were screened for
ABO and Rh blood group typing. Patients who were treated at our center, from January 2015 to December 2016
were enrolled into this study.

Following patient details were recorded: age, gender, performance status as per Eastern Cooperative Oncology
Group (ECOG), height, weight, BMI, BSA, associated co-morbidities, and smoking status. Disease and laboratory
parameters such as, stage of disease (as per AJCC 7th Edition), metastatic site/s, tumor site (upper, middle and
lower), histological type and grade of tumor, complete blood count, liver and kidney functions, ABO and Rh blood
group status, were documented. Treatment related factors related to radiation therapy, chemotherapy, surgery or a

combination of these was also recorded.
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Statistical Analysis

All the data was recorded and maintained in both hard and/or soft format patient files at State Cancer Institute (SCI).
All the quantitative data was expressed using range, mean & standard deviation while qualitative data was expressed
in frequency & percentage. The patients were divided into two groups. One group comprised of patients with blood
group A, B or AB and the second group included patients with blood group O. These two groups of interest were
compared with the help of standard statistical tests like Independent T-Test. Survival rates were plotted by the
Kaplan—Meier method and all events of death were analyzed by Cox regression model. All the data was analyzed
using SPSS statistical software package, version 22.0. We hypothesized that there is a difference between survival in
patients with ESCC based on O or non-O blood group. Therefore, we analyzed if blood type A/B/AB or O predicted
survival in patients with ESCC.

Results

From January 2015 to December 2016, a total of 138 patients with pathologically proven diagnosis of ESCC were
prospectively recruited into this analysis. All patients with previous history of malignancy, major surgery,
radiotherapy or chemotherapy were excluded from this study. Blood group O was the most common blood group in
50 patients (36.2%) and majority of patients (92%) were Rh positive. Table No. 1 shows the distribution of ABO
and Rh blood groups in all patients.

For analyzing the impact of blood group on survival, the patients were divided into two groups, based on principle
variable of blood group (A/B/AB and O). There was marginal trend towards better survival for blood group O,
however, no statistically significant difference existed between the two groups. In patients with blood group O, the
median survival in months was 17 months and in patients with non-O blood group, it was 14 months with a p-value
of 0.288.

Most commonly reported prognostic factors in patients with ESCC were analyzed for their correlation with blood
group O versus blood group non-O. The analysis was done for age, gender, performance score, BMI, stage of
disease, grade of tumor, location of primary tumor, co-morbidities, smoking status, and treatment received. Both the
groups were comparable for all studied clinical and pathological characteristics and no correlation was found
between blood group and any of the studied parameter (Table No. 2). Although, we have not analyzed long term
follow up of patients, but we can see in Kaplan-Meier curves of overall survival between patients with blood group
O and blood group non-O (Figure 1), the curved are separating after 18 months which may suggest that, the

difference in survival may reach significant levels for longer follow up.
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Figure 1. Kaplan-Meier curves of overall survival between patients with blood group O and blood
group non-0 (P=0.288)

Worldwide, ESCC is the leading histological type of esophageal cancer (3). Neoadjuvant chemoradiation therapy
followed by surgery remains the most important curative modality for ESCC. However, majority of patients will not
be fit to receive this treatment due to various patient or disease related factors, and will receive definitive
chemoradiation or will end up with palliative therapy. Various prognostic factors have been studied in different
treatment modalities and have proven beneficial in predicting survival. However, it is debatable if all of these factors
are relevant in differing treatment settings. There have been many efforts to identify prognostic markers for ESCC.
Prognostic value of various proteins detected with immunohistochemistry, expression profiles of genes is also being
extensively studied in ESCC. Blood group has also been proposed to have prognostic importance. However, no
conclusive data has emerged so far in this regard.

In this study, we prospectively collected the data about 138 patients with esophageal squamous cell cancer, who
reported at our center. This analysis was done irrespective of stage at presentation or treatment received. Most
common blood group that we found in patients with ESCC was blood group O (36.2%), followed by B and A (Table
No. 1). Majority of the patients (92%) had Rh positive blood group. The prevalence of ABO and Rh blood groups
was consistent with donor population from the same ethnic background (19). We did not find any statistically
significant difference in patient survival between O and non-O blood groups. There was no association with studied
clinical and pathological factors in our analysis. The results from Wang W et al also failed to suggest an association
between ABO blood group and disease-free or overall survival in patients with ESCC (20). No correlation between
ABO blood group and prognosis was found in another study. (16) However, various studies have shown certain

blood types to predict survival in ESCC. Patients with blood group O in one study were observed to have
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significantly worse overall survival than non-O blood groups (18). Blood types B and O have been observed to
negatively affect survival in patients having a history of smoking. (17) Overall, more than 60% (59.1 in Non-O and
66% in O) of patients in our patient population were chronic smokers and ABO blood group did not influence
survival in smokers. Therefore, prognostic role of ABO blood group in ESCC remains largely obscure.

Even in other malignancies, the role of blood group as a prognostic marker remains indefinable. For example, in
pancreatic cancer there are some authors have observed prognostic value of ABO blood group (21), while others
have not. (22) ABO blood group was found to be non prognostic in patients with non-small cell lung cancer (23),
but in other analysis, blood group A and AB were found to have a shorter overall survival (24). ABO blood typing
did not predict outcome in patients with gastric (25), and breast cancer (26)

The impact of blood group on disease outcome is not well understood and it remains largely elusive why the ABO
blood group antigens affect the survival of patients with ESCC. ABO blood group may alter the biological behavior
of tumors. The expression of blood group antigens on cancer cells may be modified by hypermethylation of the
ABO promoter, which may have a role in tumor invasion and metastasis. (27)

There are some limitations of the present study. First, the sample size in this study was only 138, and we included all
patients irrespective of stage of disease or treatment received. Therefore some of the patients received palliative
treatment only. In conclusion, the results of the present study show that ABO blood group does not predict survival
in patients with ESCC. More research is needed to elucidate the prognostic value of ABO blood group in patients

with ESCC.
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