Original Article - Retrospective Studies

Assessment of Relationship of ABO Blood Groups in Oral
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Introduction: India is a high-risk region for oropharyngeal cancer (OC) due to high prevalence of tobacco, betel nut, and alcohol and accounts
for 30% of all new cases of oral cancer annually. Materials and Methods: Records of all 73 diagnosed cases of different types of OC and
oropharynx patients were analyzed who reported in “Tobacco cessation center”’ of the Institute between January 2017 and December 2019.
The patients’ demographic details, blood groups, oral habits, and clinicohistological records were obtained from the medical records available
in the hospital. Results: OC incidence was 3.75 cases/year with male-to-female ratio 3.29:1. Mean age was 51.25 + 13.6 years. The most
common site of tumour presentation was mandibular alveolar ridge. Combined use of tobacco/betal nut/alcohol constituted the major cause
for the development of oral squamous cell carcinoma (OSCC). Majority patients were presented in Stage I (43.8%). Histopathological reports
were suggestive of maximally well-differentiated (52.1%) OSCC. People with blood group A+ve had 3.22 times higher risk of developing
OSCC compared to people of other blood groups. Discussion: Male: female ratio was reported higher than in most of other studies. Mandibular
alveolus was the most frequent site because most of the patients tend to keep the tobacco quid in the buccal vestibule with close proximity to
alveolus. The relative downregulation of glycosyl transferase that is involved in the biosynthesis of A and B antigens as seen in association
with tumour development could be the reason for increased OC reported in blood group A subjects.

Keywords: ABO blood groups, oral cancer, staging, tobacco

4-methyl-nitrosamino-1-(3 pyridyl)-1-butanone (NNK) were
reported in the saliva of oral snuff users.*! The chewing of the
areca nut (betel quid) releases large amounts of reactive oxygen
species, especially while the quid is present in the oral cavity.
Both tobacco specific nitrosamines and reactive oxygen species
are major genotoxic agents involved in oral cancer associated
with the use of chewing tobacco/betel nut.

INTRODUCTION

According to Wills,!I neoplasm is an abnormal mass of tissue,
the growth of which exceeds and is uncoordinated with that
of normal tissues and persists in the same excessive manner
after cessation of the stimuli which evoked the change.
Squamous cell carcinomas of head—neck cancer come under
the category of biologically heterogeneous group of cancers.

Oral squamous cell carcinoma (OC) is the most common
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form of cancer in oral cavity because oral cavity has been
frequently exposed to many carcinogenic agents such as
tobacco, alcohol, betel nut, and virus (human papilloma virus)
which serve as major etiological factors. About 75% of all OCs
are attributable to tobacco use and alcohol consumption.®
Regardless of the different modalities of tobacco consumption
(chewing or smoking), its use is more strongly associated with
oral cancer than alcohol alone. The high levels of carcinogenic
tobacco-specific nitrosamines, e.g., nitro-nor-nicotine and
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The dietary deficiencies, poor oral hygiene, genetics, and
lower socioeconomic strata of society are minor etiological
factors of oral carcinoma. The ABO blood group is one of
such genetic factors that have been related in the etiology
of various chronic diseases. The association between ABO
blood groups and malignancy was first explored in 1921 by
Alexander.™ In India, studies done by Gilmiyarova et al.,”
Mittal and Gupta,[) Ewald and Sumner,”? and Baruah and
Gogoi® have shown that individuals with blood Group A
have predisposition for oral cancer. Hypermethylation of ABO
gene promoter and modification of ABO blood group antigen
expression on cancer cells is related to the invasiveness or
metastatic potential of tumour. Moreover, OC is one of the
leading causes of death all over the world with its incidence
rate varying by geographic location. According to the reports
of the World Health Organization,” oral cancer ranks sixth
among all malignancies in the world. Incidence rate is 12.8%
men and 7% women. It commonly occurs in elderly from fifth
to sixth decades of life but rarely seen in younger age group.
In oral cavity, tongue and buccal mucosa have been noted to
be quiet common sites in India.

The rich lymphatic supply of the oral cavity results in
many cases being detected first in the advanced stages.
Furthermore, the late presentation of the carcinoma patients
may be attributed due to ignorance of symptoms and lack
of concern for the disease.l'” Thus, the knowledge of the
varied presentations of OC and an experienced eye can go
a long way in decreasing the high morbidity and mortality
associated with oral cancers. Various classifications have
been proposed to categorize OC and treatment planning are
given based upon them. Usually, chemotherapy, surgery,

and radiotherapy are the most common form of treatment
given, and prognosis is dependent on age, gender, site,
and histopathological grading.!"!) Younger individuals,
histopathogically well-differentiated lesions involve good
prognosis while elder individuals, histopathologically poorly
differentiated lesions have poor prognosis.

The spectrum of oral cancer varies from region to region. With
this background, the study was planned with the rationale
to assess the relationship between ABO blood groups and
different types of oral cancer, which might contribute to
determine the susceptibility of an individual to oral cancer and
to assess the utility of ABO blood group as a preclinical marker.

MareriaLs AND METHODS
Study design

This was a retrospective cross-sectional clinicopathological
study.

The records of 73 patients with a histologically confirmed
diagnosis of OC and oropharynx (including both primary
and secondary malignancies) were reviewed thoroughly,
who reported to “Tobacco Cessation Centre” of the Institute,
located in Sri Ganganagar (Rajasthan) from January 2017
to December 2019 by an experienced Head and Neck
Oncologist [Figure 1]. The informed and written consent in
both local and English language was taken from each subject
and was ensured about the confidentiality of the data. The
study was conducted in accordance with the declaration of
Helsinki and was approved by the local Ethical Committee
of the Institute (SDCRI/IEC/2016/157 dated December 23,
2016). The inclusion criteria of the study consisted of (1)

Figure 1: Various Oral Cancer sites noted in the study.
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patient records with complete clinicopathological data of OC,
including age, sex, stage, tobacco habit, alcohol consumption,
histologic differentiation, radiographs, the ABO blood group,
and treatment status. (2) Malignant lesions were restaged using
records according to the 2002 Union for International Cancer
Control cancer staging system. Exclusion criteria included:
(1) Patient records showing initial treatment with curative
intent by one or a combination of surgery, radiation therapy,
and chemotherapy; (2) patients with salivary gland tumours;
(3) patient records without biopsy reports.

The data collected from these patients were entered in a
standardized format. This included age, gender, ABO blood
group, habits of tobacco/betel nut/alcohol consumption, site
of the tumour (9 different sites, i.c., buccal mucosa, tongue,
floor of mouth, alveolar ridge, Gingivo-buccal sulcus,
pharynx/peritonsillar region, palate, lip, and retromolar trigone),
TNM staging (Tumour-Node-Metastasis classification of Union
of International Cancer Control staging of carcinoma of oral
cavity and Border’s histopathological descriptive grading based
on differentiation of malignant cells (Grade I: well differentiated,
Grade II: moderately differentiated, Grade III: poorly
differentiated, and Grade I'V: anaplastic/pleomorphic). In case,
the patient was not aware of his/her ABO blood group, the same
was obtained during routine hematological investigations using
mouse-derived monoclonal antibodies (Ortho Bioclones Anti-A,
B, and O; Ortho Diagnostic Systems Inc., Raritan, NJ, USA).
After cessation of treatment, each patient was followed up
every 3 months at the hospital or by telephone contact for an
interview. The last follow-up was December 31, 2019. The data
thus obtained were tabulated and subjected for further statistical
analysis using the Statistical Package for the Social Sciences
software (SPSS version 20.0; SPSS Inc., Chicago, IL, USA)
and the results were formulated.

ResuLts

The study comprised 73 oral squamous cell carcinoma (OSCC)
patients, out of which 56 (76.7%) were males and 17 (23.3%)
were females. The mean age of male patients was
52.1 £ 14.2 years and female 48.4 + 11.7 years [Table 1].
The OSCC incidence was found to be 3.75 cases/year with
male to female ratio of 3.29:1 noted in the considered 2 years
study time. The highest peak of OSCC (28.8%) in the study
was observed in the age group of 41-50 years [Table 2].
The maximum cases of primary OSCC patients (83.6%)
clinically diagnosable were found out of five categories of oral
malignancies recorded in the study. Moreover, majority of the
patients (43.8%) were in Stage Il and very less patients (13.7%)
reported with stage IV OSCC malignancy [Table 3]. On
comparing the biopsy histopathological reports based on
differentiation of cells, it was found that maximum OCs were
well-differentiated (46.6%) oral cancers [Table 4].

Out of considered nine sites, the most common presentation of
OC was found on alveolar ridge (45.2%) with 37% (27 cases)
on mandibular alveolar ridge, out of which 24 cases reported

Table 1: Age and gender distribution of patients
Gender

Number of patients (n) Age (years), mean=SD

Female 17 48.41+11.710
Male 56 52.11+14.183
Total 73 51.25+13.660

SD: Standard deviation

Table 2: Age groups of the study population

Age group (years) Number of patients, n (%)
20-30 6(8.22)

31-40 13 (17.81)

41-50 21 (28.77)

51-60 14 (19.18)

61-70 14 (19.18)

>70 5(6.85)

in males and only three cases in female patients. The second
most common site observed in our study was the buccal
mucosa (19.2%) with equal number of cases recorded on the
right and left side (7 each). The deleterious habit of combined
use of tobacco/betel nut/alcohol constituted (39.7%) most
common in OC patients, followed by tobacco chewing alone
habit (27.4%). Only one case of OC was found secondary to
metastasis from carcinoma liver. Furthermore, one case each
of OC was recorded because of chronic denture irritation and
alcohol use alone [Table 5].

Table 6 shows the distribution of ABO blood groups among OC
patients. Out of 73 Oral cancer cases, 38 (52.1%) had blood
group A+tve, 14 (19.2%) had B+ve and O+ve each, 3 (1.4%)
had AB+ve, 2 (2.7%) had O—ve, and 01 (1.4%) had B—ve and
A—ve each. ABO blood groups and OSCC were assessed by
odds ratio, it was found that people with blood group A had
3.22 times higher risk of developing oral cancer compared to
people of other blood groups, while the relative risk for people
with blood group O was 0.58 times. A statistically significant
correlation (P = 0.02) was found only between blood group
A+ve and diagnosis of OSCCs [Table 6].

Discussion

Oral cancer is considered to be the sixth most common cancer
worldwide, with India having highest prevalence.'” The good
understanding of the risk factors and epidemiology of OC can
be helpful in early identification and prompt treatment of these
patients. The OC early detection is important as it leads to early
institution of therapy that translates into a better prognosis.
Delayed detection and diagnosis of OC are directly proportional
to increased morbidity and mortality.'¥) The male: female
ratio (3.29:1) was reported higher than in most of other studies,
except for a Greek populated-based study, where they found
a ratio of 9.2:1.1" The higher incidence of OC among males
can be attributed to the easy acceptance of habits by males.
The deleterious habits of tobacco and betel nut consumption
as a means of stimulants renders males more susceptible to
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Table 3: Oral cancer diagnosis according to tumour-node-metastasis staging

Diagnosis Stage of 0SCC Total,
1, 1 (%) 1L, 1 (%) 1M, 1 (%) IV, n (%) n (%)
OSMEF with SCC 0 4(5.5) 1(1.4) 0 5(6.9)
PIOC 1(1.4) 1(1.4) 2(2.7) 0 4(5.5)
PVL 2(2.7) 0 0 0 2(2.7)
Nee 12 (16.4) 26 (35.6) 13 (17.8) 10 (13.7) 61 (83.6)
Verrucous carcinoma 0 1(1.4) 0 0 1(1.4)
Total 15 (20.5) 32 (43.8) 16 (21.9) 10 (13.7) 73 (100.0)
OSMEF: Oral submucous fibrosis, SCC: Squamous cell carcinoma, PVL: Proliferative verrucous leukoplakia, OSCC: Oral SCC, PIOC: Primary
intraosseous carcinoma
Table 4: Border’s classification according to tumour-node-metastasis staging
Border’s classification Stage Total, n
1, 1 (%) I, 1 (%) I, n (%) IV, 1 (%) (%)

Anaplastic 0 0 2(2.7) 227 4(5.5)
Moderately differentiated 5(6.9) 12 (16.4) 2(2.7) 0 19 (26.1)
Poorly differentiated 1(1.4) 4(5.5) 6(8.2) 5(6.8) 16 (21.9)
Well differentiated 9(12.3) 16 (21.9) 6(8.2) 3(4.1) 34 (46.6)
Total 15 (20.5) 32(43.8) 16 (21.9) 10 (13.7) 73 (100.0)
Table 5: Distribution of oral cancer sites according to deleterious habits
Habits Site Total,

Alveolar  Buccal Floor of  Gingivo-buccal Lip, Palate, Pharynx, Retromolar Tongue, n (%)

ridge, mucosa, mouth, sulcus,n (%) n(%) n(%) n (%) trigone, n (%)
n (%) n (%) n (%) n (%)

Alcoholic 1(1.4) 0 0 0 0 0 0 0 0 1(1.4)
Betalnut chewer 1(1.4) 4(5.5) 0 0 0 1(1.4) 1(1.4) 0 1(1.4) 8 (11.0)
Combined 14(192)  6(8.2) 2(2.7) 3 (4.1) 0 0 1(1.4) 2(2.7) 1(14)  29(39.7)
Denture irritation 0 0 0 0 0 0 0 0 1(1.4) 1(1.4)
Metastatic 1(1.4) 0 0 0 0 0 0 0 0 1(1.4)
No habit 3(4.1) 0 0 0 0 1(1.4) 0 0 1(1.4) 5(6.8)
Tobacco chewer 11 (15.1) 4 (5.5) 0 1(1.4) 0 1(1.4) 0 0 3(4.1)  20(27.4)
Tobacco smoker 2(2.7) 0 0 0 2027  1(14) 0 3(4.1) 0 8 (11.0)
Total 33(452) 14(192)  2(2.7) 4(5.5) 2027)  4(55) 2(2.7) 5(6.8) 7(9.6) 73 (100.0)
P 0.02% 0.28 0.41 0.31 0.58 0.78 0.46 0.61 0.44
*Statistically significant
Table 6: Correlation of ABO blood groups and diagnosis of oral cancer
Blood Diagnosis of 0SCC Total,
group OSMF with SCC,n (%)  PIOC,n (%)  PVL,m(%)  SCC,m(%)  Verrucous carcinoma, n (%) n (%)
A-ve 0 0 0 1(1.4) 0 1(1.4)
A+ve 3(4.1) 1(1.4) 1(1.4) 33 (45.2) 0 38 (52.1)
AB +ve 0 0 0 3(4.1) 0 3(4.1)
B -ve 0 0 0 1(1.4) 0 1(1.4)
B +ve 0 2(2.7) 1(1.4) 11 (14.1) 0 14 (19.2)
0 —ve 0 0 0 2(2.7) 0 2(2.7)
0 +ve 2(2.8) 1(1.4) 0 10 (13.7) 1(1.4) 14 (19.2)
Total 5(6.9) 4(5.5) 2(2.7) 61 (83.6) 1(1.4) 73 (100.0)
Blood group OR P
A 3.22
All other blood groups 0.02*

*Statistically significant. OSMF: Oral submucous fibrosis, SCC: Squamous cell carcinoma, PVL: Proliferative verrucous leukoplakia,
OSCC: Oral squamous cell carcinoma, PIOC: Primary intraosseous carcinoma, OR: Odds Ratio

.Annals of Maxillofacial Surgery | Volume 11 | Issue 1 | January-June 2021




Verma, et al.: Correlation of ABO blood groups and oral cancer

the development of OCs. Although the consumption of tobacco
and betel nut in India is considered a taboo among females, the
custom is gradually fading nowadays as females cutting across
socioeconomic lines and age are turning to these habits.

The mean age recorded for OC patients is 65 years according to
US National cancer Institute.!'”! In the present study, the most
predominantly affected age group was 41-50 years, youngest
of all OC patients reported was 23 years old, and the oldest
was 80 years. In a study conducted by Chattopadhyay!'® in
Eastern India, the mean age for OC patients was 52.07 years
which was almost same 51.25 & 13.66 years as in the present
study. According to Philips et al.,'” it was believed that
25-year latency exists between the initial exposure to a
carcinogen and the development of a clinically recognizable
cancer. Sankaranarayan found that the peak age frequency of
occurrence of oral cancer in India was fifth decade of life, which
is at least a decade earlier than that reported in the Western
literature.["] Gupta et al. also observed that there is an increase
in the incidence of OC in the younger age group in developing
countries, especially India.l" This could be explained by
the fact that, ease with which tobacco, betel nut, and related
products are available at very affordable prices in the market,
leading to youth adopting this pernicious habit in the country.

The occurrence of OC differs widely according to various
epidemiological studies. In this study, alveolar ridges (45.2%)
especially mandibular alveolus were the most frequent site
because most of the patients tend to keep the tobacco quid in the
buccal vestibule with close proximity to alveolus. This leads to
chronic irritation by chemical and physical insult of gingiva.
A study in western Uttar Pradesh reported that the buccal
mucosa was the most common OC site, followed by retromolar
area, floor of mouth, lateral border of tongue, and least being
the palate.”” In the present study, buccal mucosa (19.2%) was
reported as the second most common site of OC and palate and
pharynx OC being reported least, this could be due to regional
difference in consumption of various deleterious habits. The
rampant use of chewable tobacco can be linked to the relatively
high incidence of involvement of buccal tissues, as associated
potentially malignant mucosal lesions located in the cheeks are
also more common in South Central Asian countries, possibly
related to the tobacco chewing habits.?! In our study, the third
most commonly involved anatomical site observed was the
tongue (9.6%), while in western countries, it was observed
as the most common subsite of OC in every race/ethnicity. In
India, besides betel nut quid chewing, the trends of alcohol
consumption show an increasing intake in recent decade, a
sign of the westernization of cultural habits that influence OC
incidence. The retromolar trigone area, which is an ill-defined
triangular area in the oral cavity posterior to the upper and
lower third molar teeth with maxillary tuberosity at its apex
was the next most common site for OC (6.8%) reported in
present study. This could be explained by the fact that posterior
parts of both jaws are most common sites for chewing tobacco
or betelnut, and the associated mucosal lesions occurring in
these regions sometimes extend through the alveolar crest and

lingual cortex and spread through the inferior alveolar canal
to involve retromolar trigone.??! According to our data, 2.7%
of cases were reported as carcinoma of lower lip. No case of
upper lip carcinoma was reported. A risk factor associated with
carcinoma of the lower lip, apart from tobacco chewing and
smoking is prolonged exposure to ultraviolet (UV) rays,*’!
which is common in the Northwestern parts of India. Moreover,
in our study, the majority of patients we encountered were
rural people doing farming, who work under direct sunlight
throughout the day and thus are the ones most exposed to
UV rays.

In our study, maximum number (39.7%) of OC patients
reported with combined habituation with tobacco chewing,
smoking betel nut, and alcohol, the results were in accordance
with previous studies. The harmful carcinogenic effect of
consuming tobacco and dehydrating effect of alcohol on
oral tissues leads to a dangerous synergy of expression of
the oral cancer. Sanghvi et al.* also observed that the risk
of oral cancer was three fold in tobacco chewers, two fold in
smokers, and four-fold in chewers and smokers both. The habit
of tobacco chewing alone (27.4%) was noted as the second
most common cause of OC in the present study. Studies?**
have shown that tobacco chewers also include slaked lime
in tobacco chewing, so combined use has carcinogenic
(due to N-nitroso compounds of tobacco) and genotoxic effects
on human oral epithelium cells. Furthermore, the hydrogen
peroxide and oxygen production (source of ROS) occurs due
to alkaline pH that arises from the addition of slaked lime when
chewing these products. The betel nut chewing habit alone was
the third most common deleterious habit noted among the OC
patients (11%), as long-term areca nut chewing can cause oral
submucous fibrosis which itself is a premalignant condition.

Most of the OC patients reported in Stage II and with well
differentiated dysplastic changes of tissues. The delay
in diagnosis of OC could be correlated to patient delay
(in looking for professional care), professional delay
(in reaching a diagnosis), or both. This can also be attributed
to the fact that because of poverty, illiteracy, and possibly
resorting to home remedies, all leading to delay by the patients.
Hence, these patients refer late as compared to Western data.®!

Many researchers have studied the relationship between ABO
blood groups and oral cancer.?”?®) More than twenty genetically
determined blood group systems are known today, but ABO
blood groups are sensitive than other blood grouping systems
in detecting antigen responsible for cancers as ABO blood
group genes are mapped at 9q34.2 region, in which genetic
alteration is common in many cancers.” The present study
clearly demonstrates that people having blood group A+ve were
found to have a greater tendency to develop oral cancer while
blood group O has the least. This would be explained by the
fact that blood group antigens, in addition to being present on
red blood cell membranes, are also found on epithelial cells of
various other tissues including the oral mucosa. The relative
downregulation of glycosyl transferase that is involved in the
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biosynthesis of A and B antigens as seen in association with
tumour development.*”» Moreover, H antigen is a blood group
antigen present in all the individuals irrespective of blood group
types. It is the precursor for the formation of A and B antigens.
In people belonging to A and B blood groups, the precursor
H antigen is converted into A and B antigens, respectively,
whereas O+ve blood group individuals, it remains in its original
form.*% Hence, people with O blood group have the highest
amount of H antigen which affords protection against OC.

Our study had many limitations. First, it was a retrospective
study based on single hospital records; it may not be truly
representative of all oral cancer cases in the community.
Second, to detect an association between the ABO blood
group and oral cancer, salivary gland, and other soft-tissue
malignancies of maxillofacial region were not included. Third,
healthy subjects (controls) were not considered for comparison.
Future studies with larger sample size in different geographical
areas are required to better elucidate this topic. Similar studies
regarding the relationship of ABO blood group and other types
of cancers are also recommended.

CoNCLUSION

Blood group A+ve patients were found to have a greater tendency
to develop oral cancer while blood group O has the least The
most common age group of oral cancer was 41-50 years with
male predominance. Most of the patients were indulging in
combined habituation with tobacco chewing, smoking, betel
nut and alcohol. Majority of OC patients diagnosed with Stage
II with well-differentiated dysplastic cell morphology. Hence,
by employing simple blood grouping test during community
field programs, public health program must be undertaken for
the prevention of oral cancer and a multidisciplinary approach
should be followed in early diagnosis of OC.
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