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Original Article ‑ Retrospective Study

Introduction

Head‑and‑neck cancers encompass malignancies occurring 
in the oral cavity, sinonasal cavity, pharynx, larynx and 
other related regions.[1] Oral cancer represents a significant 
health burden, particularly in countries like India, where 
it accounts for a substantial proportion of cancer cases 
diagnosed annually. According to GLOBOCAN 2020, 
malignant neoplasms accounted for an estimated 19.3 
million new cancer cases and 10 million cancer‑related 
deaths worldwide in 2020, underscoring the growing global 
burden of cancer.[2] Although oral cancers account for a 
relatively small proportion of all cancer cases globally, 
they are notably more common among males, ranking as 
the sixth most frequent cancer in men and fifteenth among 
women worldwide.[2] In India, oral cancer represents one of 
the leading causes of cancer morbidity and mortality, largely 

attributable to widespread habits such as tobacco chewing, 
smoking and alcohol consumption.

The aetiopathogenesis of oral malignancies is complex and 
multi‑factorial, involving both environmental exposures 
and intrinsic factors such as genetic predisposition and 
immunological background. Known risk factors include 
tobacco and betel quid usage, alcohol consumption, poor oral 
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hygiene, viral infections like human papillomavirus (HPV), 
dietary deficiencies and genetic susceptibility.[3,4] However, 
even with the elimination of external carcinogens, some 
individuals continue to develop oral cancer, suggesting the 
involvement of other inherent biological factors.[3,4]

The ABO blood group system, discovered by Karl Landsteiner 
in 1901,[5] has long been studied for its potential associations 
with various disease processes. Beyond its importance in 
transfusion medicine, ABO blood group antigens have been 
implicated in susceptibility to infections, cardiovascular 
diseases and several malignancies. Numerous studies have 
highlighted the association of the ABO blood group system 
with various infectious and non‑infectious disease, including 
various malignancies.[6‑9] Since the early 20th  century, 
researchers have speculated on a possible link between ABO 
blood groups and various malignancies, including those of 
the oral cavity.[6] Subsequent studies have investigated the 
relationship between ABO blood groups and various cancers, 
including gastric, pancreatic, breast and oral cancers.[10‑12]

Materials and Methods

This study employed a retrospective case–control design to 
evaluate the association between ABO blood groups and the risk 
of developing oral malignancies. The study was conducted at a 
tertiary care centre in central India, over a 4‑year period from 
January 2011 to December 2014, after obtaining the approval 
from the institutional ethics committee with Reference No. 
DMIMD (DU)/IEC/2014‑15/1122 dated 30 December 2014. 
This retrospective study was approved by the institutional ethics 
committee for the use of anonymised patient data recorded 
between 2011 and 2014. As the study involved no direct patient 
interaction or intervention and utilised de‑identified medical 
records, the requirement for informed consent was waived by 
the ethics committee in accordance with institutional policy 
and ethical guidelines for retrospective research. The study 
adhered to the ethical principles outlined in the Declaration of 
Helsinki (2013 revision).

The case group comprised 307  patients who were 
histopathologically confirmed to have oral malignancies. Data, 
including age, sex, ABO blood group and the anatomical site of 
malignancy, were extracted from institutional medical records. 
The control group consisted of 600 voluntary blood donors who 
had no history of malignancy or significant systemic illnesses 
and whose ABO blood group data were recorded during 
routine blood donation activities. The control group enabled 
a baseline comparison of ABO blood group distribution in the 
general population. This allowed for the identification of any 
significant deviations in blood group prevalence among oral 
malignancy patients, thereby serving as a critical reference to 
assess the strength of association between blood group type 
and cancer risk.

Inclusion criteria for cases included all patients aged 18 years 
and above with histopathologically confirmed malignancies of 
the oral cavity (ICD‑10 codes C00–C06) diagnosed between 

2011 and 2014. Sites comprised the buccal mucosa, tongue, 
alveolar ridge, retromolar trigone, floor of the mouth and 
other intraoral locations. Minor salivary gland tumours within 
the oral cavity were included if confirmed malignant. TNM 
staging data were not consistently available across all records 
and were therefore excluded to maintain dataset uniformity. 
Exclusion criteria included recurrent oral cancers, secondary 
malignancies and incomplete medical records. Pharyngeal 
malignancies (e.g., oropharynx and hypopharynx) and major 
salivary gland tumours (e.g., parotid and submandibular) were 
excluded.

The study aimed to investigate the association between ABO 
blood groups and oral malignancies, with ABO blood group as 
the primary independent variable and oral malignancy status as 
the primary dependent variable. Secondary variables included 
age, gender, tobacco use, alcohol consumption, dietary habits, 
socioeconomic status and the site of malignancy, all of which 
were considered to provide further insight into the risk factors 
for oral cancer. Potential confounding variables, such as tobacco 
use, alcohol consumption, genetic predisposition, age and gender, 
were controlled for using stratified analysis. Socioeconomic status 
was approximated using available data on patient occupation and 
residential locality. Patients were broadly categorised into low, 
middle and high SES groups; however, due to incomplete records, 
SES was not used in statistical comparisons.

The diagnostic criteria for oral malignancy were based 
on histopathological confirmation of malignancy from 
biopsy samples, categorised according to the World Health 
Organization classification of head‑and‑neck tumours.[13] 
These variables were carefully documented to ensure accurate 
analysis and minimise the impact of confounding factors on 
the study’s results.

The primary outcome measure was the association between 
ABO blood groups and oral malignancy risk. Secondary 
outcomes included demographic distribution and site‑specific 
involvement. Blood grouping was performed using the 
standard slide agglutination method. In this technique, a drop 
of the subject’s blood is mixed with commercially prepared 
monoclonal anti‑A, anti‑B and anti‑D sera on a clean glass 
slide. The presence or absence of visible agglutination is used 
to determine the ABO and Rh blood group. This method is 
widely used due to its simplicity, accuracy and rapid results. 
While Rh (D) typing was conducted routinely, only ABO group 
data were used for statistical analysis in this study.

The sample size included all eligible patients diagnosed during 
the study period, ensuring adequate power for statistical 
comparisons. Statistical analysis was performed using 
Statistical analysis was performed using Statistical Package 
for the Social Sciences (SPSS), version 17.0 (SPSS Inc., 
Chicago, IL, USA). The Chi‑square test was used to assess the 
association between ABO blood groups and oral malignancy. 
Odds ratios  (OR) and 95% confidence intervals  (CI) were 
calculated to estimate the strength of association. P ≤ 0.05 
was considered statistically significant.
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Results

A total of 307  patients diagnosed with oral malignancy 
were included in the study, of which 229 (75%) were males 
and 78  (25%) were females, yielding a male‑to‑female 
ratio of approximately 3:1. The mean age of patients was 
46  ±  5  years, with a peak incidence observed in the fifth 
decade of life (41–50 years, 27%), followed closely by the 
sixth (51–60 years, 24%) and fourth decades (31–40 years, 
18%)  [Figure  1]. The mean age of male patients was 
53.2 ± 4 years, while the mean age of female patients was 
40.4  ±  3  years. Histopathological examination revealed 
that 84% of the cases were oral squamous cell carcinoma, 
followed by verrucous carcinoma (9%) and minor salivary 
gland tumours (7%) [Table 1].

Regarding the anatomical site of malignancy, the buccal mucosa 
was the most commonly affected site, accounting for 73% 
of cases, followed by the tongue  (15%), alveolar ridge  (7%) 
and other sites  (5%) such as the floor of the mouth and 
palate [Figure 2]. This distribution is reflective of the common 
habit patterns in the studied population, particularly smokeless 
tobacco use affecting the buccal mucosa. A subgroup analysis 
indicated that blood group A was most commonly associated with 
malignancies of the buccal mucosa, the predominant anatomical 
site in our cohort. However, due to smaller sample sizes for 
other sites such as the tongue and alveolar ridge, the statistical 
significance of blood group‑site associations could not be reliably 
established and warrants further investigation in larger cohorts.

Analysis of blood group distribution among cases revealed 
that blood group A was the most prevalent (38%), followed 
by blood group B  (31%), blood group O  (24%) and blood 
group AB (7%). In contrast, among the control group, blood 

group  O was the most common  (49%), followed by blood 
groups B (27%), A (18%) and AB (6%) [Table 2].

Statistical analysis demonstrated a significant association between 
blood group A and oral malignancy (P < 0.05). Odds ratio analysis 
revealed that individuals with blood group A had a 1.46‑fold 
increased risk of developing oral malignancies  (OR = 1.46, 
95% CI: 0.85–1.66), while blood group  B had a slightly 
elevated but statistically non‑significant risk (OR = 1.12, 95% 
CI: 0.78–1.34). Blood group AB also showed no significant 
association (OR = 0.98, 95% CI: 0.62–1.24). In contrast, blood 
group O demonstrated a potential protective effect with a lower 
risk (OR = 0.68, 95% CI: 0.52–0.88) [Table 3].

Gender‑specific analysis indicated that among male patients, 
blood group A was the most commonly observed, and a similar 
trend was noted among female patients, although to a lesser 
extent [Figure 3].

Discussion

This retrospective case‑control study evaluated the association 
between ABO blood groups and the risk of developing oral 
malignancies in the central Indian population. Our findings 
indicate that individuals with blood group A have a significantly 
higher risk of oral malignancy, while blood group O appears to 
exert a protective effect. These results highlight the potential 
of ABO blood typing as a low‑cost, non‑invasive tool in oral 
cancer risk stratification.

Our findings are in agreement with previous studies conducted 
by Verma et al.,[14] Raghavan et al.,[15] Mittal and Gupta,[16] 
Jaleel and Nagarajappa,[17] and Shishodia et al.,[18] who reported 
an increased risk of oral malignancy in individuals with blood 
group A. A meta‑analysis by Singh and Purohit[19] also supports 
this association, concluding that blood group A is linked with 
an elevated risk of oral cancer and oral potentially malignant 
disorders. These studies suggest that blood group antigens, 
which are expressed on epithelial cells, including the oral 
mucosa, may play a role in modulating immune responses or 
influencing carcinogenesis.

Figure 1: Agewise distribution of subjects Figure 2: Sitewise distribution of subjects

Table 1: Distribution of oral malignancy types among 
cases

Type of malignancy Frequency, n (%)
Oral squamous cell carcinoma 258 (84)
Verrucous carcinoma 28 (9)
Minor salivary gland tumours 21 (7)
Total 307 (100)
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In contrast, our analysis demonstrated that blood group O is 
associated with a lower risk of oral cancer, a finding supported 
by the same meta‑analysis and several other studies. This 
protective effect may be due to the preservation of the H antigen 
in individuals with blood group O, which is not converted into 
A or B antigens. Some studies hypothesise that the lack of A and 
B antigens may reduce malignant transformation by limiting 
abnormal cell adhesion or immune escape.[20]

Studies with conflicting results, such as those by Mortazavi 
et al.,[6] Sharma et al.,[21] Ghooi et al.,[22] and Mahalakshmi 
et al.,[23] suggested a higher susceptibility among individuals with 
blood group B. In addition, Tyagi et al.,[12] found no significant 
association between blood group and oral cancer risk. These 
discrepancies could be attributed to differences in sample size, 
regional population genetics, lifestyle factors or methodology, 
further emphasising the need for larger multi‑centre trials.

Our data also revealed a predominance of oral malignancies 
among male patients, with peak incidence in the fifth decade 

of life. This finding is consistent with global trends reported 
by Chow[1] and Sung et al.,[2] and may be explained by greater 
exposure of men to risk factors such as tobacco, alcohol and 
occupational hazards. Furthermore, the most commonly 
affected site in our cohort was the buccal mucosa, which 
aligns with the habitual use of smokeless tobacco in the study 
population.[24]

A meta‑analysis of observational studies by Shi et al.,[25] also 
suggests that a correlation exists between ABO blood groups 
and tumours in the head‑and‑neck region. However, the link 
between blood type and head‑and‑neck tumours requires 
further confirmation through more prospective studies.

The main strength of this study lies in its relatively large 
sample size and clearly defined inclusion criteria. However, 
being a retrospective, single‑centre study, it is subject to 
inherent limitations such as potential selection bias. In addition, 
behavioural risk factors such as tobacco or alcohol consumption 
were not uniformly recorded in the medical records, limiting the 
ability to control for these confounders in multi‑variate analyses. 
As a retrospective epidemiological study, this investigation does 
not include molecular or mechanistic data to explain the biological 
link between ABO blood groups and oral malignancy. Future 
studies incorporating genomic and immunological markers are 
warranted to build upon these epidemiological observations.

Behavioural risk factors such as betel nut chewing, tobacco use 
and alcohol consumption were not consistently documented in 
patient records and were therefore not included in the analysis. 
Likewise, viral aetiologies such as HPV infection were not 
tested or recorded. These represent important limitations, and 
future studies should aim to incorporate comprehensive risk 
factor profiling and biomarker analysis.

Despite these limitations, our study contributes valuable data 
to the understanding of host‑related factors in oral cancer. As 
a genetically determined trait, ABO blood group typing could 
serve as a supplemental screening tool in high‑risk populations. 
Future research should aim to incorporate molecular and 
immunological assays to elucidate the mechanisms linking 
ABO antigens and oral carcinogenesis and to confirm these 
associations in prospective, multi‑regional cohorts.

Conclusion

This study demonstrates a significant association between 
ABO blood group A and an increased risk of developing oral 
malignancies in the central Indian population. These findings 
suggest that ABO blood typing may serve as an additional 
risk stratification tool to identify individuals at higher risk 
for oral cancer. Public health efforts should emphasise early 
screening, particularly among males over  40  years of age 
with blood group A, to facilitate early diagnosis and improve 
clinical outcomes.
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Figure 3: Relationship of ABO blood groups with gender of the affected 
patients

Table 2: Distribution of blood groups in study subjects 
and controls

Blood 
group

Patients with oral 
cancer, n (%)

Controls, 
n (%)

P

A 117 (38) 174 (29) 0.04 (significant)
B 62 (20) 90 (15) 0.08 (NS)
AB 30 (10) 40 (7) 0.27 (NS)
O 98 (32) 296 (49) 0.02 (significant)
Total 307 (100) 600 (100)
NS: Non‑significant

Table 3: Strength of association between ABO blood 
groups and oral cancer

Blood group OR 95% CI Interpretation
A 1.46 0.85–1.66 Higher risk
B 1.12 0.78–1.34 No significant association
AB 0.98 0.62–1.24 No significant association
O 0.68 0.52–0.88 Protective effect
OR: Odds ratio, CI: Confidence interval
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