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ABSTRACT

Oral cancer is a public health problem, representing the sixth most common malignant neoplasm. The annual
estimated incidence is approximately 300,000 oral cancers; two thirds of these cases occur in developing countries.
The incidence of oral cancers among men is highest in northern India, a few areas of central and eastern Europe
and Latin America. Among women, the incidence is high in south and southeast Asia. In Asian countries the high
incidence rates were reported from developing nations like India, Pakistan, Bangladesh, Taiwan and Sri Lanka.
While an increasing trend has been observed in Pakistan, Taiwan and Thailand, a decreasing trend is seen in
Philippines and Sri Lanka. Information on survival of patients with oral cancers was very restricted. Tongue
cancers displayed the worst survival rates in Latin America, India and Yemen. Some countries shares specific risk
factors namely heavy tobacco smoking and alcohol consumption and high intake of charcoal-grilled red meat and
mate. In addition, other specific risk factors are viral infection (HPV), poor oral hygiene, chewing of betel-quid,
gutka, Zarda, Kharra, snuff and Qat. Urgent public health measures are needed to reduce the incidence and

mortality of oral cancer.
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1. INTRODUCTION

Cancer of the oral cavity which may occurs in any part of
the mouth or throat. Is spreads locally involving perioral
structures and metastasises to local regional lymph
nodes. Is curable if discovered early. Oral cancer usually
includes cancer of the lip, tongue, salivary glands, and
other sites in the mouth; while pharyngeal cancer
includes cancers of the nasopharynx, oropharynx and
hypopharynx (Warnakulasuriya, 2009). Oral cancer
spreads locally involving perioral structures and
metastasises to local regional lymph nodes. This chronic
disease is a public health problem affecting quality of life
in both developing as well as developed countries.

The annual estimated incidence is approximately
300,000 oral cancers; The developing nations have been
reported to have more incidence of oral cancer when
compared to the developed nations (Cancela et al., 2010)
of which India, South America and Oceania are mostly
affected (Warnakulasuriya, 2009). The most common
type of oral cancer is squamous cell carcinoma causing
90% of oral cancer (Ariyoshi et al 2008; Kruaysawat et
al 2010) which arise from preexisting potentially
malignant lesions or more often from normal appearing
epithelium. Oral cancer is the most common leading
cause of death across the globe, and the chronic public
health problem both in the developing as well as
developed world. Men are affected 2 to 3 time as often as

women largely due to higher use of alcohol and tobacco
and poor oral hygiene. (Gupta et al 2003). Although the
disease has been reported in various age group but it
occurs frequently in patients over the age of 60 years
(Najjar and Gatson 1980).

2. Global Incidence

Oral and pharyngeal cancers are significant components
of the global burden of cancer. The worldwide cases of
oral cancer in 2012 in both sexes were about 300,000
(2.1% of the total cancers) and approximately 145,000
cases were fatal (Ferlay et al 2010). Two-thirds of oral
and pharyngeal cancers (excluding nasopharynx) occur
in developing countries. (Warnakulasuriya et al 2009)
Figure. 1 illustrates the significant geographical variation
that exists for the incidence of oral cancer. It is very high
incidence rates reported from developing countries
situated in South-Central and South East regions like
Pakistan, India, Bangladesh, Sri Lanka and Taiwan. In
India more than 35% of total burden cancers are
attributed to oral cancers (Parkin et al 2005); Oral
cancers are the most common cancer in males in high-
risk areas such as Sri Lanka, India, Pakistan, and
Bangladesh and accounts for up to 25% of all new
cancers. The principal causes of oral cancer are tobacco
(smoked or chewed) and betel quid. Buccal cancer is
common in Asia due to its association with betel quid
and tobacco chewing; 40% of oral cancers in Sri Lanka
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are buccal carcinomas. (Parkin et al 2005). The life time
risk of developing oral cancer in Europeans is estimated
at 1.85% for men and 0.37% for women. The incidence
rates are higher in western Europe compared with
Northern or southern Europe. Highest mortality rates,
however, are reported from eastern Europe.

Overall in the EU, oral and pharyngeal cancer occupies
the 7th position (Boyle et al 2005). In United states about
34360 cases of oral cancer and pharyngeal cancer were

reported. The incidence rate of oral cancer is generally
expressed for 100000 population incidence in Five
Continents, utilised incidence rates for a defined period.
(Ferlay et al 2008). The Age standardized incidence rate
(ASIR) is more than 20 per 100,000 poplutions in India
and more than 10 per 100,000 populations in Pakistan,
India, Taiwan, SriLanka and Bangladesh, and ARIR less
tha 6/100,000 in China, Vietnam, Japan, Singapore and
Philippines and less than 2 per 100,000 populations in
Middle East (Ferlay et al 2010, Conway et al 2008).

Figure 1. Countries with high incidence and mortality from oral cancer

Within the EU countries the highest male incidence rates
are found in France and Hungary and the lowest rates are
found in Greece and Cyprus. Black R. J et.al report the
rate for oral cancer in men in France was almost seven
times greater than that for men in Greece. In contrast to
the divergent patterns observed among men, incidence
trends for OPC and OCC were statistically similar in a
majority of countries among women. With the exception
of Denmark, in all other countries with significant

increases in OPC incidence among women (France, the
Netherlands, Slovakia, Switzerland and United
Kingdom. The prevalence of oral cancer is high in Asian
countries especially Southeast Asia (Reichart and Way,
2006). Asians have distinct cultural practices such as
betel-quid chewing as well as, varying patterns of use of
tobacco and alcohol which are important risk factors that
predispose to cancer of oral cavity.

Incidence of oral cavity cancer
Age-standardized rate (ASR) per 100 000 world standard population

World — Male (all ages)

Figure 2: Incidence of oral cavity among men expressed by level of age-standardized rate in countries of the

world (Source: GLOBOCAN 2002international agency for Research on Cancer
http://www.depdb.iarc.fr/globocan2002.htm)
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Incidence of oral cavity cancer
Age-standardized rate (ASR) per 100 000 world standard population
. World — Female (all ages)
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Figure 3: Incidence of oral cavity cancer among women expressed by level of Age-standardized rate in countries
of the world (Source: Based on GLOBOCAN 2002 International Agency for Research on Cancer http://
www.depdb.iarc.fr/globocan2002.htm

3. Trends Denmark, the Netherlands, Slovakia, United Kingdom,
Oral cancer is a hetereogenous group of cancer arising Canada, United States and Brazil. (Anil K et al 2013).
from different parts of the oral cavity, with different
predisposing factors, prevalence and treatment outcome. Ahmedin Jema et al 2011 report Age-Standardized Oral
Cavity Cancer Incidence Rates by Sex and World Area
Among men, significant increases in OPC incidence was the highest oral cavity cancer rates are found in
during 1983 to 2002 were observed predominantly in Melanesia, South-Central Asia and Central and Eastern
economically developed countries; Japan, Australia, Europe and the lowest in Africa, Central America and
Eastern Asia for both males and females.

Males Females

Melanesia
South-Central Asia
Central and Eastern Europe
Australia/New Zealand
Southern Europe
Northern America
Western Europe
South America
Caribbean

Northern Europe
Southern Africa
Eastern Africa
Micronesia/Polynesia
South-Eastern Asia
Western Asia

Central America
Western Africa
Northern Africa

Middle Africa

Eastern Asia
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Age standardized incidence per 100,000

Figure 4: Age-Standardized Oral Cavity Cancer Incidence Rates by Sex and World Area. Source: GLOBOCAN
2008.

Oral cavity cancer mortality rates among males 2006). But rates continued to increase in several Eastern
decreased significantly in most countries, including those European countries, including Hungary and Slovakia
of Europe and Asia, over the past decades.(Mayne et al (Garavello et al 2010). The increase in females in most
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European countries largely reflects the ongoing tobacco
epidemic.

4. Age and gender

The incidence of oral cancer is low in people below the
age of 45 (Ferlay 2001). The incidence of oral cancer
increases with age, though the pattern differs in different
countries and with different risk factors. Like most
cancers, the incidence of oral cancers rises with age.
Patients over 60 years of age are at the greatest risk;
however, the incidence of oral cancer has increased in
patients under 40 years of age, perhaps because of
changing risk factors. About 6% of oral cancers occur
among persons under 40 years of age. Males had higher
prevalence of oral cancer in the all the age groups when
compared to females.

In all countries men are affected almost twice as often as
women, probably due to their higher indulgence in risk
factors such as alcohol and tobacco consumption, for
intraoral cancer and sunlight for lip cancer (Mathew et al
2001). In 1996 — 2002, 11.19% males and 10.04%
females were less than 45 years of age while in 1988 —
1991, 15.6% were males and 14.1% were females
(figures calculated from the 1988-1991 study) (Hille et
al., 1996).

5. Oral cavity sites

There is a strong association between the site of cancer
and the site where the quid is placed regularly. Pooling
of carcinogens in saliva give rise to cancers in the floor
of the mouth and ventral and lateral tongue.

The oral cavity sites depend on the type of predominant
risk factors. Most type of tongue cancers begins in the
upper layer of the tongue and is termed as squamous cell
carcinomas. Smoking is more strongly associated with
soft palate and larynx cancers and alcohol with floor of
the mouth and tongue lesions (Boffetta 1992). Lip cancer
is most common in fair skinned races, particularly in
rural areas and in men who work out of doors. Use of
alcohol and tobacco chewing are considered to be the
two major tongue cancer causes. Oral tobacco products
(snuff or chewing tobacco khat and Zarda) are linked
with cancers of the cheek, gums and inner surface of the
lips. Lip cancer is three times more common in men than
women which may be an effect of occupation, smoking
and sun-exposure (Perea-Milla Lépez E et al 2003).
HPV-related oropharyngeal cancer in the tonsils and the
base of the tongue has become more common in recent
years. (Campisi et al 2006). Chronic irritation to the
lining of the mouth from poorly fitting or defective
complete dentures may be a risk factor for oral cavity
and gum (Rosenquist et al 2005).

6. Risk Factors

Tobacco, betel quid and alcohol are strong risk factors
for both oral cavity cancers (OCC) and oropharyngeal
cancers (OPC) (Hashibe 2007).In contrast, the
association of human papillomavirus (HPV) is

heterogeneous; HPV is an established cause of OPC
(including the tonsil, base of the tongue and other parts
of the pharynx) whereas its etiologic role in OCC is
unclear (Souza et al 2007).

Alcohol consumption is also a recognized risk factor for
oral cancer, particularly when combined with tobacco
usage, where it has an additive effect. Rodriguez et al.
found that oral cancer was associated with alcohol
drinking in never smokers and with tobacco smoking in
moderate drinkers. They also suggested that heavy
consumption of both alcohol and tobacco produced
almost 48-fold increased risk in young people
(Rodriguez et al 2004). Many studies have confirmed
that there is a synergic effect of cigarette smoking,
alcoholic consumption and betel quid chewing in
carcinogenesis of oral cavity mucosa (Castellsague et al
2004, Wen et al 2010).

6.1 Quid chewing

Quid chewing is an ancient ethnic practice in Southeast
Asian countries. Betel quid is chewed owing to its
medicinal properties (Raghavan et al. 1958) and as a
symbol of social life. The habit of betel quid chewing is
widespread and its use has been documented from the
East African coast to Eastern Melanesia and throughout
India and South East Asia. The belief that betel quid
chewing originated in an area of West Malaysia. Betel
chewing probably spread to Southern India in a period of
trade and early missionary activity following the Indian
colonization of the Malay area and South East Asia. In
India, tobacco is frequently added to the quid as
shredded sun-dried tobacco leaves or stems, together
with catechu (a resin from the Acacia catechu or Acacia
suma) and a variety of spices such as, nutmeg, camphor,
cloves, cardomon, sandalwood, mace, peppermint and an
extract of the flower of Pandanus ordoratissimum. Quid
in India and Pakistan is called ‘Paan’. The usual
constituents of paan are betel leaf (Piper betel), areca nut
(Areca catechu) also known as betel nut and lime
(calcium hydroxide). Additional use of tobacco and other
spices are dependent on individual’s choice (Mack,
2001). Quid chewing has been found to be an
independent risk factor for oral cancer. Chewers of betel
quid with or without tobacco often develop clinically
visible withish (Leukoplakia) are reddish (Erythroplakia)
lesions and /or stiffening of the oral mucosa and oral
submucous fibrosis. The malignant transformation of non
homogenous lesions involving erythroplakia and nodular
leukoplakia is particularly high, reportedly ranging from
9 to 37% (Lee JJ 2006). The causal link between
chewing quid without tobacco and carcinogenesis has
been recognized (Merchant et al., 2000). Areca nut used
in betel quid is known to cause oral cancer due the
presence of arecoline specific nitrosamines that are
carcinogenic (Warnakulasuriya et al., 2002; Muttagi et
al., 2012; Shah et al., 2012). Lime, a constituent of quid,
acts as a tumour promoter by hydrolysing alkaloids
present in the areca nut to cytotoxic and mutagenic
compounds (Shah et al., 2012).

WWW.ejpmr.com

158




Hamid et al.

European Journal of Pharmaceutical and Medical Research

Chewing of tobacco with BQ results in high exposure to
carcinogenic tobacco-specific nitrosamines (TSNAS), to
~1000 mg/day (Nair et al. 1999). The carcinogenic
TSNAs N’-nitrosonornicotine (NNN), 4-(N-methyl-N-
nitrosamino)- 1-(3-pyridyl)-1-butanone (NNK) and N-
nitrosoanabasine (NAB), as well as the volatile
nitrosamines N-nitrosodimethylamine and N-
nitrosodiethylamine, have been detected in the saliva of
chewers of BQ with tobacco (Wenke et al. 1984; Nair et
al. 1985; Bhide et al. 1986; Nair et al.1987a). TSNAs
undergo metabolic activation by cytochrome P450s and
other enzymes. NNK, a major carcinogenic TSNA, is
activated by either methylene hydroxylation to generate
an intermediate that decomposes to a DNA-methylating
agent, resulting in the formation of 7-methylguanine, O6-
methylguanine, (06-MeG) and O4-methylthymidine in
DNA or via methyl hydroxylation to form bulky
pyridyloxobutyl DNA adducts. NNK is also converted
metabolically to 4-(methylnitrosamino)-1-(3- pyridyl)-1-
butanol, which can also be activated by a-hydroxylation
to yield methyl and pyridylhydroxybutyl adducts in DNA
(Hecht 2003). 2’- Hydroxylation of NNN, another
important TSNA, can give rise to the same intermediate
as is formed by methyl hydroxylation of NNK, resulting
in pyridyloxobutylation of DNA. The areca nut-specific
nitrosamines (ASNASs) Nnitrosoguvacoline(NG) (Wenke
et al. 1984; Nair et al. 1985; Stich et al.1986; Nair et al.
1987a) and the carcinogenic 3-(methyl-N-nitrosamino)
propionitrile (MNPN).

6.2 Tobacco Smoking

Tobacco smoke contains more than 4000 chemicals,
including material with carcinogenic, cytotoxic and
mutogenic properties to the death of millions of patients.
Tobacco being an independent risk factor, the relative
risk of occurrence of OC in tobacco users is 11 times that
of people who never used tobacco (Madani et al., 2010).
It is used in smoking as well as smokeless forms.
Smoking includes use of cigarettes, bidi and hookah.
Tobacco habits other than smoking; betel-quid and areca-
nut chewing; and some related nitrosamines, concluded
that “there is sufficient evidence that the use of
smokeless tobacco can cause oral cancer in humans and
that chewing tobacco may increase the risk for oral
cancer development”.

It was estimated that a betel quid-chewing patient
consumes 310,000 pieces of betel quid and a smoking
patient consumes 14,000 packs of cigarettes before the
diagnosis of oral cavity cancer on average. Besides, betel

quid chewer and cigarette smoker were more prone to be
diagnosed (Scheifele et al., 2007). with oral cavity cancer
at a younger age than abstainers (Tsai et al., 2009).

6.3: Smokeless Tobacco (ST)

In a few countries of the Eastern Mediterranean Region,
such as Sudan, Yemen and Pakistan, locally made or
produced smokeless tobacco (ST) products are widely
consumed. In other countries such as Egypt, the most
populous Arab country, ST use has markedly increased
among adults, according to the Global Adult Tobacco
Survey (GATS) (WHO GATS survey 2010).

Smokeless tobacco is used in different forms in different
parts of the world and approximately 150 million people
use it worldwide. There are two main types of ST:
chewing tobacco and snuff. Chewing tobacco in the form
of loose leaf, cut, or shredded tobacco is universally
available. Snuff for oral application, “dipping”, or
sucking is dry or moist and is commercially available as
loose or as portion bag packed products [Pindborg et al
1992]. Although it is banned by governmental regulation
in some countries, ST for oral use is manufactured and
consumed on all continents [IARC 2007, Gupta et al
2003] under various names including betel-quid, chimo,
gudhaku, gutkha, gul, iq’milk, khiwam, kahaini, maras,
maras powder, mishri, nass, naswar, plug, shamma,
toombaak, moist snuff, snus, or some other variant
depending upon the local production.

The term smokeless tobacco will be used to describe the
habitual use of unburned tobacco products in the oral
cavity. Shamma is a preparation of smokeless tobacco
(Scheifele et al 2007), being a mixture of powdered
tobacco, carbonate of lime, ash, black pepper, oils and
flavoring. Shamma is used without burning the product,
and can be used orally or nasally. Internationally, there
are more than twenty eight types of orally used and two
types of nasally inhaled ST (Rodu and Jansson, 2004).
The location of shamma in the oral cavity has been
reported as being: retained in the buccal cavity (1); kept
in the vestibule of the mouth (2); allowed to rest in the
gingivobuccal sulcus (3); placed in the lower labial or
buccal vestibules.

The elongated period chewing of tobacco or the use of
snuff has been associated with cancer of oral cavity,
cheek, gums and oropharynx (Willis et al. 2012; Foulkes
et al 2013).

Table 1: Types of ST. Differences were Stated Based on the Country of Uses (Rashad et al 2014).

Country Local Method of preparation Method of use References
name(s)
R Yemen Shammah Mixture of powdered tobacco, carbonate of Placed in the buccal cavity, retained | (Allard et
' lime, ash, black pepper, oils and flavoring. in the vestibule of the mouth. al., 1999

Saudi Arabia Shamah Mlxture of powdered tochco, carbona?e of Placed in the mouth as a quid (Allard et
lime, ash, black pepper, oils and flavoring al., 1999)

Sudan Toombak Toombak is of the species Nicotiana rustica, | Toombak is rolled into a ball that (Idris et al.,
and the fermented ground powder is mixed weighs about 10 g and is called a 1998)
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with an aqueous solution of sodium

with a strong aroma

bicarbonate. The resultant product is moist, | gum and the lip or cheek, or under

saffa. The saffa is held between the

the tongue on the floor of the mouth

called sachets

Finely ground (powdered) tobacco that is Snus is manufactured into a dry
Sweden Snuff sold moist, dry, or in tea bag-like pouches form used in the nasal cavity and a

moist form used in the oral cavity 1998)

The leaves of the plant (Nicotiana rustica)

Maras - R - Applied to the mucosa of the lower | (Ozkul et
Turkey powder ;:g ggr:/vdered and this powder is mixed with lip for 4-5 min and then it is spit out | al., 1997)
6.4. Khat Individuals with low income were more likely to chew

Khat chewing is a widespread practice in Yemen,
Ethiopia, Somalia and Kenya. Khat is a plant whose
leaves are chewed for its stimulant effect (Cigarette
smoking and shamma (smokeless chewing tobacco) are
used along with Khat in Yemen (Sawair et al., 2007;
Scheifele et al., 2007). About 60% of those with OC
were chewers (Sawair et al., 2007). Since most of the
Khat chewers also chewed tobacco or smoked and
consumed alcohol it was not possible to separate the
effect of Khat chewing and other known risk factors in
development of oral cancer. Khat has been shown to
induce dominant lethal mutations in mice, embryotoxic
and teratogenic effects in rats, as well as oral cancers in
humans (Tarig et al 1990., Islam etal., 1994).

6.5. Genetic Factors

Genetic instability, either spontaneous or mutagen
induced, has been regarded as a predisposing factor for
neoplastic transformation (Patel et al 2010). Cancer is the
result of DNA mutations occurring spontaneously and
from the action of different mutagens.

Chromosomal breaks has been reported in oral exfoliated
cells in chewers of betel quid with or without tobacco.
Micronucleus  formation has been observed in
precancerous lesions of the oral cavity of chewers (Nair
et al 1991). Mutations in the H. ras are more frequent in
oral cancers of betel quid chewers (Saranath et al 1999)
than those in western countries and Japan (Yeudall et al
1993, Matsuda et al 1996). K-ras mutations have been
reported in oral cancers of betel quid chewers in Taiwan
(Kuo et al 1994).

6.6 Socioeconomic conditions

Studies on the association of socioeconomic status (SES)
and oral cancer have been somewhat conflicting. A
review of oral cancer incidence and mortality in different
socioeconomic levels around the world concluded that
most studies did not show a clear trend in terms of
incidence but excess mortality was observed for lower
socioeconomic  conditions in  various populations
(Faggiano et al 1997). Other studies have shown a
decreased risk of oral cancer with higher SES based on
occupation (Elwood et al 1984), and higher education
levels (Ferraroni et al 1989).

tobacco, smoke cigarettes, drink alcohol, eat less fruits
and vegetables and have lower BMI.

6.7 Viral Infection

Infection can be induced by bacteria, virus and fungus.
Periodontal disease has been shown to increase the risk
of oral cancer. Viral infections play a role in the
causation of oral cancers. The most common viruses
associated with oral cancers are Human simplex virus
(HSV-1), Epstein Bar virus (EBV) and Human
Papilloma virus (HPV) types 16 and 18 (Yang et al
2004). More than 100 types of human papilloma viruses
(HPV) have been identified. There are in vitro
experiments that have shown that malignant
transformation of oral keratinocytes can be caused by a
sequential, combined effect of “high-risk” (HR) HPV
and tobacco-related carcinogens [Kim et al 1993]. The
HPV induced cancers are biologically different from
those related to alcohol and tobacco and most studies
conclude that HR-HPV-related oro-pharyngeal SCC have
a better prognosis and the therapy could be different, less
aggressive as HPV positive tumors appear to be more
susceptible to radiation [Ang and Harris et al 2010,
Ragin et al 2007, Dayyani et al 2010]. Tumor HPV status
is a strong and independent prognostic factor for survival
among patients with oropharyngeal cancer. Schwartz et
al, reported a multiplicative effect of smoking and HPV,
as measured by antibodies against HPV16.

7. Mortality and Survival

The survival rate reported in oral cancer patients is the
lowest when compared to the other major cancers such as
the cancer of breast, skin, testis, prostate, uterus and
urinary bladder (Pisani et al., 1999) The number of new
cases of oral cavity and pharynx cancer was 11.1 per
100,000 men and women per year. The number of deaths
was 2.4 per 100,000 men and women per year. These
rates are age-adjusted and based on 2009-2013 cases and
deaths. The overall 5-year survival rate is 62% in
industrial countries, while in developing countries they
hardly reached the rate of 30% [Konstantin 2016]. The
death rate associated with this cancer is particularly high
not because it is difficult to detect or diagnose, but due to
the cancer being routinely diagnosed late.
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Figure 6: Mortality from oral cavity cancer among women expressed by level of Age-standardized rate in
ountries of the world (Source: Based on GLOBOCAN 2002 International Agency for Research on Cancer

http://www.depdb.lARC.fr./globocan 2002.htm

8. REFERENCES

1. Ahmedin Jemal et al. Global cancer Statistics. CA
Cancer J. Clin, 61(2): 134.

2. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal
DI, et al. Human papillomavirus and survival of
patients with oropharyngeal cancer. New England
Journal of Medicine. 2010; 363: 24-35.

3. Anil K. Chaturvedi, William F. Anderson, Joannie
Lortet-Tieulent, Maria Paula Curado, Jacques
Ferlay, Silvia Franceschi, Philip S. Rosenberg,
Freddie Bray, and Maura L. Gillison. Worldwide
Trends in Incidence Rates for Oral Cavity and
Oropharyngeal  Cancers. Journal of clinical
oncology; VOLUME 31 NUMBER 36
DECEMBER 20 2013.

4. Ariyoshi Y. Shimahara M., Omura K et al (2008).
Epidemiological study of malignant tumors in the
oral, maxillofacial region: survey of member
institutions of the Japanese society of Oral,
Maxifacial Surgeons, 2002. Int. J. Clin Oncol 13:
220-8.

Bhide SV, Nair UJ, Nair J, Spiegelhalder B,
Preussmann R 1986. N-nitrosamines in the saliva of
tobacco chewers or masheri users. Food Chem
Toxicol, 24: 293-297.

Black R. J, Bray F, Ferlay J, Parkin DM. Cancer
incidence and mortality in the European union:
cancer registry data and estimates of national
incidence for 1990. Eur. J Cancer, 1997; 33:
1075-107.

Boffetta P. et al. Carcinogenic effect of tobacco
smoking and alcohol drinking on anatomic sites of
the oral cavity and oropharynx. Int J Cancer. 1992
Oct 21; 52(4): 530-3.

Boyle P, Ferlay J. Cancer incidence and mortality in
Europe. 2004. Ann oncol, 2005; 16: 481-8.

Campisi G, Giovannelli L, Calvino F, et al. HPV
infection in relation to OSCC histological grading
and TNM stage. Evaluation by traditional statistics
and fuzzy logic model. Oral Oncol, 2006; 42:
638-45.

WWW.ejpmr.com

161



https://www.ncbi.nlm.nih.gov/pubmed/1399131

Hamid et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cancela MDC, Voti L, Guerra-Yi MEA (2010). Oral
cavity cancer in developed and in developing
countries: Population- based incidence. J Sci
Specialities Head Neck, 32: 357-7.

Castellsague X. et al (2004). The role of type of
tobacco and type of alcoholic beverage in oral
carcinogenesis. International journal of cancer, vol.
108, No. 5 pp. 741-749.

Conway D. I., M. Petticrew, H. Marlborough, J.
Berthiller, M. Hashibe, and L. M. D. Macpherson,
“Socioeconomic inequalities and oral cancer risk: a
systematic review and meta-analysis of case-control
studies,” International Journal of Cancer, 2008;
122(12): 2811-28109.

Dayyani F, Etzel CJ, Liu M, Ho CH, Lippman SM,
et al. Meta-analysis of the impact of human
papillomavirus (HPV) on cancer risk and overall
survival in head and neck squamous cell carcinomas
(HNSCC). Head and Neck Oncology. 2010; 2: 15.
Elwood JM, Pearson JC, Skippen DH, Jackson SM.
Alcohol, smoking, social and occupational factors in
the aetiology of cancer of the oral cavity, pharynx
and larynx. Int J Cancer, 1984; 34(5): 603—612.
Faggiano F, Partanen T, Kogevinas M, Boffetta P.
Socioeconomic differences in cancer incidence and
mortality. IARC Sci Publ, 1997; 138: 65—176.
Ferraroni M, Negri E, La Vecchia C, D’Avanzo B,
Franceschi S. Socioeconomic indicators, tobacco
and alcohol in the aetiology of digestive tract
neoplasms . Int J Epidemiol, 1989; 18(3): 556—562.
Ferlay J, Soerjomataram I, Dikshit R, Eser S,
Mathers C, Rebelo M, et al. Cancer incidence and
mortality worldwide: sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer, 2015;
136: E359- 386.

Ferlay J, Pisiani P, Parkin DM. Globocan 2002.
Cancer incidence, mortality and prevalence
worldwide. IRAC Cancer Base (2002 estimates)
Lyon. IARC Press 2004.

Ferlay J, Shin H.R, Bray F, Forman D, Mathers C
and Parkin D.M, GLOBOCAN, 2003, 2008, 2010
cancer Incidence and Mortality worldwide, IARC
Cancer Base 10.

Foulkes M (2013). Oral cancer: risk factors,
treatment and nursin care. Nurs /stand, 28: 49-57.
Garavello W, Bertuccio P, Levi F, et al. The oral
cancer epidemic in central and eastern Europe. Int J
Cancer., 2010; 127: 160-171.

Gupta M.C. “A textbook of preventive & social
medicine” 3" edition published by Jaypee Brothers
in the year 2003, page no 624 to 625.

Gupta PC, Ray CS. Smokeless tobacco and health in
India and South Asia. Respirology. 2003; 8:
419-431.

Hashibe M, P Brennan, S Benhamou, et al: Alcohol
drinking in never users of tobacco, cigarette
smoking in never drinkers and the risk of head and
neck cancer: Pooled analysis in the International
Head and Neck Cancer Epidemiology Consortium J
Natl Cancer Inst., 2007; 99: 777— 789.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

Hecht SS 2003. Tobacco carcinogens, their
biomarkers and tobacco-induced cancer. Nature Rev
Cancer, 3: 733-744.

Hille, J.J., Shear, M. and Sitas, F. (1996). Age
Standardized Incidence Rates of Oral Cancer in
South Africa, 1988-1991. Journal of the Dental
Association of South Africa, 51: 771-776.

IARC. Smokeless tobacco and some tobacco-
specific N-nitrosamines. Lyon, France: World
Health Organization; 2007.

Islam. M.W,. al-Shabanah, O.A., al-Harbi, M M.
and al-Gharably, N.M (1994) Evaluation of
teratogenic potential of khat (Catha eduhs Forsk.) in
rats. Drug Chem. Toxicol., 17: 51-68.

Kim M, Shin K, Baek J, Cherrick H, Park N. HPV-
16, tobaccospecific N-nitrosamine and N-methyl-N'-
nitro-N-nitrosguanidine in oral Carcinogenesis.
Cancer Research. 1993; 53: 4811-4816.

Konstantin Tonchevl, Boyan Vladimirov. Survival
rates in oral cancer patients— A 10- year
retrospective study ; J of IMAB. 2016; 22: 4.
Kruayasawat W, Aelplakorn W, Chapman RS
(2010). survival time, prognostic factors of oral
cancer in Ubon Ratchathani Cancer Center. J Med
assoc Thai; 9: 278-84.

Kuo MY, Jeng JH, Chiang CP, Hahn LJ (1994).
Mutations of Kiras oncogene codon 12 in betel quid
chewing-related human oral squamous cell
carcinoma in Taiwan. J Oral Pathol Med, 23: 70-4.
Lee JJ, Hung HC, Cheng SJ et al. Carcinoma and
dysplasia in oral leukoplakia in Taiwan. Prevalence
and risk factors. Oral Surg. Oral Med. Oral Pathol.
Oral Radiol Endod, 2006; 101: 472-480.

Mack T (2001). The new pan-Asian paan problem.
Lancet, 357: 1638-9.

Madani AH, Jahromi AS, Dikshit M, et al (2010).
Risk assessment of tobacco types, oral cancer. Am J
Pharmacol Toxicol, 5: 9-13.

Mathew lype E, Pandey M, Mathew A, Thomas G,
Sebastian P, Krishnan Nair M. Squamous cell
carcinoma of the tongue among young Indian adults.
Neoplasia, 2001; 3: 273-7.

Matsuda H, Konishi N, Hiasa Y, et al (1996).
Alterations of p16/ CDKN2, p53 and ras genes in
oral squamous cell carcinomas and premalignant
lesions. J Oral Pathol Med, 25: 232-8.

Merchant A, Husain SSM, Hosain M, et al (2000).
Paan without tobacco: an independent risk factor for
oral cancer. Int J Cancer, 86: 128-31.

Mayne ST, Morse D, Winn D. Cancers of the oral
cavity and pharynx. In: Schottenfeld D, Fraumeni JF
Jr, eds. Cancer Epidemiology and Prevention. 3" ed.
Oxford: Oxford University Press; 2006; 674-696.
Muttagi SS, Chaturvedi P, Kaikwad R, et al (2012)
Head, Neck squamous cell carcinoma in chronic
areca nut chewing Indian women. Cases series,
review of literature. Indian J. M. Paediatr Oncol, 33:
32-5.

Nair J, Ohshima H, Friesen M, Croisy A, Bhide SV,
Bartsch H 1985. Tobacco specific and betel nut

WWW.ejpmr.com

162




Hamid et al.

European Journal of Pharmaceutical and Medical Research

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

specific N —nitroso compounds: Occurence in saliva
and urine of betel quid chewers and formation in
vitro by nitrosation of betel quid. Carcinogenesis, 6:
295 -303.

Nair J, Nair UJ, Ohshima H, Bhide SV, Bartsch H
1987a. Endogenous nitrosation in the oral cavity of
chewers while chewing betel quid with or without
tobacco. In: H Bartsch, I O’Neill, R Schulte-
Hermann (Eds.): The Relevance of N-Nitroso
Compounds to Human Cancer: Exposures and
Mechanisms. IARC Scientific Publications No. 84.
Lyon: IARC, pp. 465-469.

Nair.UJ., Obe.G., Nair J et al . (1991) Evaluation of
frequency of micronucleated oral mucosa cells as a
marker for genotoxic damage in chewers of betel
quid with or without tobacco. Muat Res, 261:
163-168.

Nair UJ, Nair J, Mathew B, Bartsch H 1999.
Glutathione Stransferase M1 and T1 null genotypes
as risk factors for oral leukoplakia in ethnic Indian
betel quid/tobacco chewers. Carcinogenesis, 20:
743-748.

Najjar JA, Gatson GW. Oral cancer appearance and
management in geriatric patients. Ann Dent. 1980;
39: 49-55.

Parkin DM, Bray F, Ferlay J et al (2005) Global
cancer statistics, 2002. CA cancer J clin, 55: 74-108.
Patel B.P. - Trivedi P.J. - Brahmbhatt M.M. - Shukla
S.N. - Shah P.M. - Bakshi S.R. Mutogen sensitivity
in oral cancer patients, healthy tobacco chewers and
controls. Acta Cytologica, 2010; 54: 169-174.
Perea-Milla Lépez E, Mifiarro-Del Moral RM,
Martinez-Garcia C, et al. Lifestyles, environmental
and phenotypic factors associated with lip cancer: a
case-control study in southern Spain. Br J Cancer,
2003; 88: 1702-7.

Pindborg JJ, Murti PR, Bhonsle RB, Gupta PC.
Global aspects of tobacco use and its implications
for oral health. In: Control of Tobacco-related
Cancers and Other Diseases: Bombay: Oxford
University Press. 1992; 13-23.

Pisani P, Parkin D, Bray F, et al (1999). Estimates of
the worldwide mortality from 25 cancers in 1990.
Int J Cancer, 83: 870-3.

Reichart PA, Way TH (2006). Oral cancer, pre-
cancer in Myanmar: a short review. J Oral Pathol
Med, 35: 193-6.

Raghavan V, Baruah HK (1958). Arecanut: India’s
popular pasticatory history, chemistry, utilization.
Econ Bot, 12: 315-45.

Rodu B. and Jansson C, Smokeless tobacco and oral
cancer: a review of the risks and determinants. Crit
Rev Oral Biol Med. 2004 Sep 1; 15(5): 252-63.
Rodriguez T, Altieri A, Chatenoud L, Gallus S,
Bosetti C, Negri E, et al . Risk factors for oral and
pharyngeal cancer in young adults. Oral Oncol,
2004; 40: 207-13.

Ragin CC, Taioli E. Survival of squamous cell
carcinoma of the head and neck in relation to human
papillomavirus infection: review and meta-analysis.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

International Journal of Cancer. 121:
1813-1820.

Rosenquist K, Wennerberg J, Schildt EB, et al. Oral
status, oral infections and some lifestyle factors as
risk factors for oral and oropharyngeal squamous
cell carcinoma: a population-based case-control
study in southern Sweden. Acta Otolaryngol, 2005;
125: 1327-36.

Rashad Mohammed Alsanosy. Shammah Smokeless
Tobacco Use in Saudi Arabia: A Mini-review; Asian
Pacific Journal of Cancer Prevention, Vol 15, 2014,
Saranath D, Chang SE, Bhoite LT, et al (1999) High
frequency mutation in codons 12 and 61 of H-ras
oncogene in chewing tobacco-related human oral
carcinoma in India. Brit J Cancer, 63: 573-8.
Scheifele C, Nassar A, Reichart PA. Prevalence of
oral cancer and potentially malignant lesions among
shammah users in Yemen. Oral Oncol. 2007; 43(1):
42-50.

Schwartz S, Daling J, Doody D, Wipf G, Carter J, et
al. Oral cancer risk in relation to sexual history and
evidence of human papillomavirus infection. Journal
of the National Cancer Institute. 1998; 90:
1626-1636.

Stich HF, Rosin MP, Brunnemann KD 1986. Oral
lesions, genotoxicity and nitrosamines in betel quid
chewers with no obvious increase in oral cancer risk.
Cancer Lett, 31: 15-25.

Shah G, Chaturvedi P, Vaishampayan S (2012).
Arecanut as an emerging etiology of oral cancers in
India. Indian J Med Paediatr Oncol, 33: 71-9.
Sawair FA, Al-Mutwakel A, Al-Eryani K, et al
(2007). High relative frequency of oral squamous
cell carcinoma in Yemen: gat, tobacco chewing as
its aetiological background. Int J Environ Health
Res, 17: 185-95.

2007;

Souza G D, AR Kreimer, R Viscidi, etal: Case-
control study of human papillomavirus and
oropharyngeal cancer N Engl J Med, 2007;

356: 1944-1956.

Scheifele C, Nassar A, Reichart PA (2007).
Prevalence of oral cancer, potentially malignant
lesions among shammah users in Yemen. Oral
Oncol, 43: 42-50.

Tarig, M., Qureshi. S., AgeelA-M. and al-
MeshalJLA. (1990) The induction of dominant
lethal mutations upon chronic administration of khat
(Catha edulis) in albino mice. ToxicoL Lett., 50:
349-353.

Tsai, KY. et al. (2009) Quantification of betel quid
chewing and cigarette smoking in oral cancer
patients.  Community  Dentistry and  Oral
Epidemiology, Vol.37, No.6, pp. 555- 561, ISSN
0301-5661

Warnakulasuriya S, Trivedy C, Peters TJ (2002).
Areca nut use: an independent risk factor for oral
cancer. Br Med J, 324: 799-800.

Wenke G, Rivenson A, Brunnemann KD, Hoffmann
D, Bhide SV 1984. A study of betel quid
carcinogenesis. Il. Formation of Nnitrosamines

WWW.ejpmr.com

163



https://www.ncbi.nlm.nih.gov/pubmed/15470264
https://www.ncbi.nlm.nih.gov/pubmed/15470264

Hamid et al.

European Journal of Pharmaceutical and Medical Research

70.

71.

72.

73.

74.

75.

during betel quid chewing. In: IK O’Neill, von
Borstel RC, Miller CT, Long J, Bartsch H (Eds.): N-
Nitroso Compounds: Occurrence, Biological Effects
and Relevance to Human Cancer. IARC Scientific
Publications no. 57. Lyon: IARC, pp. 859-866.
Warnakulasuriya S. Global epidemiology of oral and
oropharyngeal  cancer. Oral  Oncol. 2009; 45:
309-316.

Wen CP et al (2010) Cancer risks from betel quid
chewing beyond oral cancer: a multiple site
carcinogen when acting with smoking. Cancer
causes & control, vol. 22, No.5 pp. 803-810, iSSN
0957-5243

Willis D, Popovech M, /gany F Zellikoff (2012)
Toxicology of Smokeless Tobacco: Implications for
Immune, Reproductive and Cardiovascular System.
J Toxicol Env Heal B, 15: 317-31.

World Health Organization. Global Adult Tobacco
Survey (GATS): Egypt country report, 2009. Cairo:
World Health Organization, Regional Office of the
Eastern Mediterranean; 2010. Awvailable from:
http://www.who.int/tobacco/surveillance/gats_rep_e
gypt.pdf

Yang Y-Y, Koh L-W, TsaiJ-H et al (2004).
Involvement of viral, chemical factors with oral
cancer in Taiwan. Jpn J Clin Oncol, 34: 176-83rf.
Yeudall WA, Torrance LK, Elsegood KA, et al
(1993). Ras gene point mutation is a rare event in
premalignant tissues and malignant cells and tissues
from oral mucosal lesions. Eur J Cancer Oral
Oncol, 29B: 63-7.

WWW.ejpmr.com

164




