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ABSTRACT

Background: Oral cancer is creating an alarming situation globally. It is the commonest cancer in India, accounting for 50-70%
of total cancer mortality. Oral cancer is amenable to primary and secondary prevention. The relationship between ABO blood
groups and carcinogenesis or progression of human tumors has been reported by many investigators.

Aim: To evaluate the association of ABO Blood Group System with Potentially Malignant Oral Lesions and Oral Cancer and also
assess other risk factors associated with age, sex and tobacco habit.

Material and Method: The research was a case-control study including 200 subjects selected using the random sampling
technique into 4 groups, two control and two experimental 100 each. Details regarding demographics and oral habits were
noted followed by blood group testing and comparison of blood groups and Rh status of all 4 groups. For statistical analysis, a
Chi-square test was used to assess the relationship between ABO blood groups and oral precancer and cancer. The probability
level was fixed at <0.05.

Results: A significant association between the blood group A and the defined diseases could be determined. Common age
group for Oral cancer was found to be 51-60 years with male preponderance. Oral Submucous Fibrosis was the most prevalent
precancerous disorder with smokeless tobacco being the chief etiological factor.

Conclusion: ABO blood group may have a role in the causation of oral precancer and cancer, and this novel finding provides a
hint that ABO blood group may be used as a possible indicator although we cannot rule out the presence of residual confound-
ing by other predisposing factors for oral cancer. Nonetheless, further investigations that include more diverse study populations
are warranted.
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INTRODUCTION tion are required. A decision to introduce population-based
' ) . screening should be taken into account which requires de-
Oral cancer (OC) is the commonest cancer in India, account- velopment of an affordable, acceptable, easy to use, reliable

ing for 50-70% of total cancer mortality and accounts for the 4 easily identifiable biomarker to combat with the cost of

. . . . - 1 .
highest incidence among Asian countries. screening.

Global descriptions of international patterns and trends in [ is known that oral cancer is caused by the interaction be-

Or{fﬂ cancer are infqrmative in providing ins.ight into j[he tween environmental factors and genetic variations. Tobacco
shifting epidemiologic patterns and the potential prevention chewing is generally considered as the primary local etio-

of these tumours.? logical factor for oral cancer with smoking and alcohol act-

Oral cancer is amenable to primary and secondary preven- ing as co-factors.*
tion.> Intense efforts towards early detection and preven-
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Recent studies have revealed the possibility of ABO blood
group antigens role in development of cancer.

ABO blood group is one of genetic factors that has been hy-
pothesized in the aetiology of various chronic diseases. The
association between ABO blood group and risk of cancer has
been known for more than 60 years but received little at-
tention. The author in the year 1953 were the first to notice
the correlation between gastric cancer and blood group A.°
Since then, the relationship between ABO blood groups and
carcinogenesis or progression of human tumors has been re-
ported by many investigations.® In India, studies have shown
that individuals with blood group A have a predisposition for
oral cancer. Association between ABO blood group and the
risk of cancer might vary among different races or ethnici-
ties.” We decided to further prove the hypothesis on a de-
fined population of East central Rajasthan and also included
potentially malignant disorders that serve as precursors of
oral cancer in the study. By performing this simple test and
counselling the susceptible genera might reduce a load of
oral cancer in our population.

AIM

The present study aimed to evaluate if any of the ABO blood
groups are associated with increased risk of precancer and
cancer and also assess other risk factors associated with age,
sex and tobacco habit.

MATERIAL AND METHODS

The study was conducted in Jaipur Dental College and
RUHS College of Dental Sciences, Jaipur, Rajasthan. The
study aimed to assess the consideration of the blood group as
a risk factor in the occurrence of precancer and cancer. The
study was based on the assumption that blood group type
is a risk factor in the causation of cancer in various parts
of the body and there was an urge to further research if the
assumption holds for oral cancer and potentially malignant
disorders.

200 subjects were included in the study, randomly selected
from patients attending the OPD of Jaipur Dental College
and RUHS College of Dental Sciences in 4 groups - two con-
trol and two experimental 200 each. The 4 groups of data
collection in the study were as follows:

* 50 healthy individuals

e 50 healthy individuals with tobacco habit but no lesion
* 50 individuals with potentially malignant lesions

* 50 individuals with oral cancer

The subjects were drawn from the general population visit-
ing OPD during a specified period.

The sample selection criteria were as follows.

Inclusion Criterion
*  Subjects who gave informed consent.
*  Subjects matching the diagnostic criteria for various
potentially malignant lesions.
*  Subjects with oral cancer that were histopathologi-
cally confirmed.

Exclusion Criterion

e Subjects with no histopathological confirmation for
oral cancer.

*  Subjects with the genetic disorder.

*  Subjects with any sort of bleeding disorder or on oral
anticoagulants.

*  Subjects with a critical illness.

*  Subjects not willing to be part of the study.

All the study subjects were personally interviewed regard-
ing their socio-demographic profile, medical history, oral
hygiene, dietary history, tobacco habit history using a struc-
tured Performa. Tobacco history including type (chewing,
smoking or both), frequency, and duration was recorded.

After acquiring all the relevant information regarding the de-
mographic profile of the subjects, a thorough oral examina-
tion was done.

Patients belonging to the healthy group were then subjected
to the ABO blood grouping procedure. Patients having oral
lesions (Potentially malignant or oral cancer) were further
evaluated. The four most frequently encountered potentially
malignant disorders were considered in the study.

Leukoplakia

Oral Submucous Fibrosis
Oral Lichen Planus

4. Combination of any of these

bl e

Toluidine blue testing was done for all patients having oral
lesions and patients suspected of malignancy were consid-
ered for biopsy.

This was followed by ABO blood group testing. Various
blood typing techniques have been available which is differ-
ent from each other in many prospectuses. . In this study we
used the Slide Method due to its following advantages: The
test completes in 5—10 min, is inexpensive and requires only
a small volume of blood typing reagents.

Statistical Analysis

All the subjects data were recorded and entered in separate
Excel sheets (Microsoft Excel, Microsoft Office 2010, USA).
After that, the data were evaluated statistically using SPSS
software (Statistical Package for Social Sciences). The Chi-
Square tests with Fisher’s definitive test were used to com-
pare and reach the conclusion for the results of this study.

-
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RESULTS

The study sample had 4 groups — Healthy, Habit without le-
sion, precancer and oral cancer. Age and sex were matched
for the Healthy group.

Table 1 and Graph 1 shows the age-wise distribution of the
sample. The 4 subject groups were sorted into 7 age groups
wiz. 21-30 years, 31-40 years,41-50 years,51-60 years and
61-70 years. In the healthy group, the subjects were selected
equally in each age group in a count of 10 totalling 50. Most
subjects in the habit without lesion group belonged to the
21-30 age group. Likewise, subjects in precancer and oral
cancer belonged to 41-50 and 51-60 respectively.

Table 1: Age-wise distribution of the sample

Subject Groups
Healthy Habitwith- Precancer Oral Cancer
No. (%) outlesion No. (%) No. (%)
No. (%)

2130 10(20%)  16(32%) 7(14%) 1(2%)
31-40  10(20%)  13(26%) 13(26%) 4(8%)
41-50 10(20%) 5(10%) 14(28%) 11(22%)
51-60 10(20%) 9(18%) 9(18%) 22(44%)
61-70 10(20%) 7(14%) 7(14%) 12(24%)
Total 50 50 50 50

Table 2 demonstrates the no. of males and females in the 4
groups. Males were found to be more in the habit without
lesion group, precancer group and cancer group.

Table 2: Distribution of Males and Females with and
without habit in groups

Subject Groups Males No.(%) Females No.(%)
Healthy 25(50%) 25(50%)
Habit without lesion 34(68%) 16(32%)
Precancer 38(76%) 12(24%)
Oral Cancer 37(74%) 13(26%)

Table 5: Variance of blood groups amongst groups

Table 3 depicts the frequency of various precancerous le-
sions in the study group. OSMF was the most frequently
encountered precancerous lesion followed by Leukoplakia,
OLP and a combination of these lesions.

Table 3: Frequency of various precancerous lesions

Precancerous lesions No. (%)
Leukoplakia 13(26%)
Oral Submucous Fibrosis 25(50%)
Oral Lichen Planus 8(16%)
Combination 4(8%)

Total 50

Table 4 shows the constancy of various tobacco habits in
subjects groups and it was seen that smoking was more
prevalent in the habit with no habit lesion group whereas
smokeless tobacco was more prevalent in the precancer and
oral cancer groups

Table 4: Various tobacco habits in subjects groups

Subject Groups
Habit without Precancer Oral cancer
lesion
Smoking 27(54%) 12(24%) 14(28%)
Smokeless 18(36%) 25(50%) 21(42%)
Combination 5(10%) 13(26%) 15(30%)
Total 50 50 50

Table 5 summarizes the variance of blood groups in the
sample. The frequencies of blood types A, B, AB and O
were B(56%)>0(36%)>A(4%)=AB(4%) among healthy
participants while those for habit without lesion group
were  0(38%)>B(34%)>A(20%)>AB(8%). These were
compared to precancer and oral cancer group showing
A(38%)>B(34%)>AB(20%)>0(8%) for Precancer and
A(50%)>B(30%)>0(18%)>AB(2%) for Oral cancer. Chi-
Square test (table 6) with significance level set as .05 dem-
onstrated a significant difference with blood group A prepon-
derance for both Precancer and Oral Cancer.

Subject Blood Groups

e A B AB o Total
Healthy 2 (4%) 28 (56%) 2(4%) 18(36%) 50
Habit Without Lesion 10(20%) 17(34%) 4(8%) 19(38%) 50
Precancer 19(38%) 17(34%) 10(20%) 4(8%) 50
Oral Cancer 25(50%) 15(30%) 1(2%) 0(18%) 50

-1,
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Table 6: Chi-square analysis for the association of Blood groups in various groups

CHI SQUARE TEST
Subjects A B AB (0) Row Total
HEALTHY 2(14.00)[10.29] 28(19.25)[3.98] 2(4.25)[1.19] 18(12.50)[2.42] 50
WITH HABIT 10(14.00)[1.14] 17(19.25)[0.26] 4(4.25)[0.01] 19(12.50)[3.38] 50
PRECANCER 19(14.00)[1.79] 17(19.25)[0.26] 10(4.25)[7.78] 4(12.50)[5.78] 50
CANCER 25(14.00)[8.64] 15(19.25)[0.94] 1(4.25)[2.49] 9(12.50)[0.98] 50
COLUMN TOTAL 56 77 17 50 200
DISCUSSION ized prevalence of the B blood group in the population of

India has one-third of oral cancer cases in the world.® 40%
of cancers of the body in India are oral cancers. Cancer in its
all forms accounts for about 12% of deaths throughout the
world and is thus considered a killer disease.’

The prime reason for this high mortality and morbidity is
attributed to the delay in diagnosis and prompt treatment.
Relentless research in the field of oncology has led to the
advent of novel procedures for the early detection of oral
cancers.?

While most of the efforts usually focus on therapy and out-
comes, the need for risk factors evaluation, screening for
early detection cannot be overlooked."

Oral cancer to a large extent is a self-induced disease. To
plan preventive measures, it is important to understand the
risk factors associated with the disease.'

The two main factors which influence most diseases are ge-
netic and epigenetic.!?

Epigenetic factors like cigarette smoking, tobacco chewing,
body mass index, diet, poor oral hygiene vary with lifestyle.
The ABO blood group is a genetically determined variable
and therefore is not a modifiable risk factor.

ABO blood group is an easily accessible factor in a patient’s
genetic make-up.'* The relationship of blood groups with
incidence, clinicopathologic parameter, and prognosis has
been studied in many cancers, such as gastric, breast, skin,
oesophagus, cardiac, lung, laryngeal, hypopharyngeal,
salivary gland, gynecologic, colorectal, pancreatic, bone,
urinary bladder, renal, testicular, uveal melanoma, and
prostate. In some tumours, alteration of ABO antigens is as-
sociated with malignant transformation. Apart from cancers,
ABO blood groups have also been associated with disease
entities, such as pulmonary tuberculosis, leprosy, syphilis,
malaria, coronary artery disease, diabetes mellitus, vitiligo,
infertility, schizophrenia, goitre, glucose-6-phosphate dehy-
drogenase deficiency, gout, and hepatic dysfunctions.!s

In the present study blood group, B was found to be the
maximum among the healthy group owing to the general-

Rajasthan followed by blood Group O, A and AB. Also, Rh-
negative subjects were low in the overall control and study

group.

This is by a study done by Behra and Joshi (2013)' in Ra-
jasthan revealing that the commonest ABO blood group is
B(36.4%), followed by O (31.7%), A(22.2%) and AB(9.4%)
respectively. Rh Positive are 91.75% and Rh-negative is
8.25%.

In our study, the frequency of blood group “A” was predomi-
nant in both Precancer and Oral cancer groups.

One of the authors has cocluded that there is increased risk of
cancer of the stpomach in the patients having Blood Group
A as compared to those who were having blood group 0.

Although studies relating ABO, Precancer and Oral cancer
have shown variable results.

Bryne et al.'® demonstrated no significant results; Jaleel BF
et al.?, S Bhateja and G Arora’®, Saxena S et al.!?, Venu K et
al.?, Shishodia NP et al.”! showed a preponderance of blood
group A; Mortazavi H et al.2, Jyoti Byakodi JR and Push-
panjali K** 2014, Nikam P et al.**, Ramesh G et al.*, Rao
S and Abraham TT ! concluded blood group B to be re-
sponsible for increased risk for oral cancer; Singh K et al.,
Kakava K et al.?’ found blood group O to be the culprit; Jalili
L et al.?®, Gupta DK et al.”, manifested the predominance of
blood group AB.

There is a lot of literature showing the association of various
blood groups with ceratin specified type of cancer, however
different authors have a different opinions in this regard.
The difference in the research could be due to the assess-
ment of the small size of the sample, wider variation of ABO
frequencies occurring over relatively limited areas even in
populations considered ethnically homogeneous?*®!

The antigen of ABO blood groups has been expressed on the
outermost surface of the human tissues such as epithelium
sensory neurons, platelets, and the vascular endothelium.*?

Certain authors have suggested that the ABO blood group
antigens should be termed ABH histo-blood group antigens
to emphasize that they are primarily tissue antigens.**** ABH

. __________________I -]
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antigens appear earlier in evolution in ectodermal or endo-
dermal tissue than in mesenchymal hematopoietic tissue and
cells, including RBCs.*

ABO blood group system extends beyond transfusion medi-
cine and several reports have suggested an important in-
volvement in the development of cardiovascular, oncologi-
cal and other diseases

The underlying mechanism for the possible relationship be-
tween blood type and cancer has not been clearly defined to
date. Some investigators have proposed that the ABO gene
products themselves have a direct role in tumorigenesis.*
The ABO blood group genes are mapped to 9q region where
genetic alterations are common in most cancers.*

Alternatively, others have proposed the idea that altered ABO
glycosyltransferase or glycosylation pattern itself could be
causative. 3378

Two genome-wide association studies have shown signifi-
cant associations between the ABO locus and serum lev-
els of both TNF-o and intercellular adhesion molecule-1,
consistent with the association of inflammation and cancer.
A secretory phenotype theory has also been suggested, which
is more common in O blood type.**

Although the main objective of the present study was to
unravel the relationship between ABO blood groups and
Precancer and Oral cancer, we also considered the demo-
graphics of subjects under study. The number of subjects
in the age category of 21-30 years was proportionately
higher (32%)in the habit without lesion group. Accord-
ing to recent data by Grover S et al*, summarizing the
findings of Global Adult Tobacco Survey -2 (GATS-2),
in India, the overall mean age of initiation of tobacco use
was 19.3 years.

Adolescence and early adulthood, i.e., 15 to 24years, are
considered to be in the most susceptible phase of life for ini-
tiation of tobacco use in India.***!

Precancer and Oral cancer were more prevalent in age
groups 41-50 years and 51-60 years respectively. Oral can-
cer incidence increases with age and a vast majority of cases
reported are diagnosed between 50 to 60 years.* This can
be attributed to the indiscriminate usage of tobacco and to-
bacco-related products, over a prolonged period, leading to
genetic damage.

Data on age-adjusted rates (AARs) of incidence of oral can-
cer presented by Sharma S et al.*> showed mouth cancer
in the central region of India was maximum in the 70- to
75-year age group and that in northeast and west regions of
India in 60- to 69-year age group. According to many re-
searchers, most age groups showing precancer noted was 30
to 50 years.*#

Additionally, with sex-matched in the healthy group, sub-
jects in the rest three groups were more likely to be males as
compared to females. The same observation has been made
by other authors also.*

This difference could be related to the difference in habit fre-
quency between male and female individuals, diet, or other
physiological factors. According to GATS, tobacco use in
India has been higher among males than females.***"*8 The
present study exhibited a strong correlation between the
presence of the chewing habit in all the precancerous lesions
and oral cancer as compared to subjects in the habit with-
out lesion group where smoking was more prevalent. A rela-
tively lesser impact of smoking may be due to the indirect
and relatively shorter duration of contact with tobacco in the
oral cavity in comparison to the habit of tobacco chewing. It
is possible that smoking and alcohol are greater risk factors
in the presence of other habits such as chewing tobacco/pan
masala but do not seriously affect the risk of oral lesions by
themselves.*

Smokeless tobacco products use has been considered as the
main component for the higher prevalence in South East
Asia.*!

4 India has one of the highest tobacco users in the world
both in number and relative share.* Smokeless tobacco is
also highly addictive and causes cancer of the head and neck,
oesophagus and pancreas, besides many oral diseases.>

It was observed that the most common precancerous lesion
was Oral submucous fibrosis (50%) followed by leukoplakia
(26%), lichen planus (16%) and combination lesion (8%).
Similar findings were found in other related studies by Ku-
mar S et al.*® and Singh N et al.’".

Several surveys have shown an increase in the incidence of
OSMF attributed to the use of smokeless tobacco chiefly
gutkha and paan masala, especially among youngsters.*
However Faiz et al.> found Leukoplakia to be more preva-
lent than OSMF. The incidence of the death rate due to can-
cer has shown a sharp acceleration in the last 2 decades. Oral
cancer is a lethal disease thus every way by which it can be
curbed should be pondered. Advancements are required in
techniques that can sort out individuals who tend to get can-
cer in presence of other risk factors and also differentiate pa-
tients with precancerous lesions who have a high risk of de-
veloping cancer so that occurrence of cancer can be averted.

CONCLUSION

Association of Blood group A with Precancer and Oral cancer
warrants the use of blood group type together with other risk
factors. Early and regular cancer screening should be advised
to patients of susceptible blood groups if any known and es-
tablished etiologic factors like tobacco or alcohol abuse are

Mo leeee———
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found. Racial and ethnic distribution of blood groups vary
thus present study may not be truly representative of all the
pre cancer and oral cancer cases in the community. By em-
ploying a simple blood grouping test during community field
programs, we can target the people with blood group A in
the age group of 40-59 years having tobacco chewing habits
and educate them that they are more at risk to develop oral
cancer than people with other blood groups Hence, further
prospective study in this regard with larger sample size is
recommended.
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