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HPV — ANOTHER GREAT CAUSE OF ORAL CANCER
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ABSTRACT

HPV oral and oropharyngeal cancers are harder to discover than tobacco related cancers. HPV manifests itself
primarily in the posterior regions such as the base of the tongue, the back of the throat, the tonsils, the tonsillar
crypts, and tonsillar pillars. HPV is the most common sexually transmitted virus and infection. HPV is driving the
growth in numbers of oral cancers every year by about 10%. It can be caused because of the greater number of
sexual partners, when engaging in oral sex, this also holds true for oral infections. HPV is passed on through
genital contact, most often during vaginal, anal and oral sex. We are more likely to get HPV if we have weakened
immune systems also. Many people don't have symptoms and are unaware that they have HPV. The virus may
be inactive for weeks, months and for some people possibly even years after infection. The CDC now
recommends an HPV test for women along with the PAP test as a matter of routine. Oral HPV testing in both men
and women is problematic. There are anal brush cytology tests forthose that engage in anal sexual practices.

Keywords: OSCC, dysplasia, human papilloma virus, retinoblastoma, oncogenic
INTRODUCTION

Over the past 15 years, Human Papilloma Virus (HPV), the necessary cause of cancer of the cervix (Haraf DJ et
al 1996, Paz IB et al 1997), has also been etiologically linked with a subset of OSCCs (Parkin D M et al 1996.,
Schwartz SM et al., 1998, AndI T et al.,1998, Gillison ML et al., 2000, Mellin H et al., 2000). Numerous studies
provide evidence for casual association between Human Papilloma Virus and a subset of head and neck cancer,
similar to cases in anogenital region. (JuditANemes 2006). However, in the Western World, HNSCCs, notably of
the oral cavity and oropharynx, are becoming more prevalent, which may be related to an increase in oral and
oropharyngeal HPV infections (Leeman et al., 2011).

EPIDEMIOLOGY

The epidemiological studies report a strong association with Human Papilloma Virus (HPV) in a subset of
HNSCC. (Head & Neck Squamous Cell cancinoma) More than 95% of cervical squamous cell carcinomas are
linked to persistent HPV infection; evidence demonstrates that HPV is a necessary carcinogen. In 2000, head
and neck cancer was ranked as the eighth leading cause of cancer death worldwide. Approximately 481,100
new cases developéd, and 320,000 persons died of this disease, resulting in an average mortality rate of 7.3 and
3.2 per 100,000 males and females, respectively, The highest worldwide incidence of this disease for females
was reported in Bangalore, India, with an average rate of 11.2 cases per 100,000. The worldwide five-year
relative survival rate from oral cancer is generally less than 50%, although females tend to have a higher relative
survival rate than males. This poor five-year survival rate has remained unchanged for more than three

decades.(C.C.R. Raginetal. 2007).
Oral squamous cell carcinomas (OSCC) have broadly varying rates of incidence and mortality around the world,

with high rates notably in Southeast Asia and Eastern Europe (Parkin D M et al., 1990). The most common
clinically presented malignant lesion of buccal mucosa is oral leukoplakia with a prevalence of 0.1 -0.5 % and
rate of transformation to cancer is 1-2 % per year. The treatment and assessment of the risk and progression of
leukoplakia remains a problem, as it occurs despite of removal via surgery, and chemotherapy does not
decrease cancer incidence (Mondal et al., 2013)

RISKFACTORS

Itis generally agreed that tobacco, betel quid, alcohol consumption are the major environmental risk factors for
developing OSCC. However some patients develop OSCC without exposure to these three risk factors. This fact
suggests that the additional causes, such as genetic predisposition, diet or oncogenic viruses, may also help
cells to override or escape the physiological mechanism of proliferation control. (Judit ANemes 2006, Brandsma
JLetal., 1989).
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OCCURRENCE, SIGNSAND SYMPTOMS

Oral squamous cell carcinoma amounts for over 90% of all lip and oral cavity malignancies (primarily in the
posterior regions such as the base of the tongue, the back of the throat, the tonsils, the tonsillar crypts, and
tonsillar pillars).

Symptoms include an ulcer or sore that does not heal within 2-3 weeks, difficult or painful swallowing, painwhen
chewing, a persistent sore throat or hoarse voice, a swelling or lump in the mouth, a numb feeling in the mouth or
lips, constant coughing, an ear aches on one side unilateral) which persists for more than a few days(Judit A
Nemes 2006). A hard/firm, enlarged, painless, fixated node in the neck that has been present for over 21 days
should be sampled by fine needle aspiration biopsy at minimum. Lack of symmetry and swelling on one side,
which is simultaneously painless when palpated, is a cause for concern, and is not associated with other disease
states. This is frequently associated with a positive finding in the cervical nodes on the same side.
(http://www.oralcancerfoundation.org).

TYPE OF HPVINVOLVED IN THE ORAL CANCER

As detection of HPV DNA in tumor biopsies alone is not sufficient evidence of causation, molecular biology
studies have helped identify a subset of these cancers that may be the consequence of HPV infection (Schwartz
SMetal.,, 1998 , AndI T et al., 1998 , Mork J et al.,2001, Klussmann JP et al.,2001, Ritchie JM et al.,2003 ,
Snijders PJ etal.,1996 ). Such a subset is mainly found in the oropharynx, particularly the tonsils. Of the 140 HPV
types known to infect the mucosal surfaces of the genital tract, 14 are detected in nearly all biopsies of invasive
cervical cancer and are therefore considered to be either "high-risk" or "oncogenic" (Paz IB et al 1997). Some of
these high-risk types have also been found in the oral cavity and oropharynx of cancer-free adults (Munger K et
al.,1989) and in cancer biopsy specimens from HNSCC patients (Schwartz SM et al.,1998, AndI T et al.,1998,
Gillison ML et al., 2000, Mellin H etal., 2000). HPV16, the most prevalent HPV type in cervical SCCs (14), is also
the most common type present in HPV-positive HNSCCs (Schwartz SM et al., 1998, AndI T et al., 1998, Gillison
- MLetal., 2000, Mellin H et al., 2000).

Figure 1— Immunohistochemistry for HPV16 E7 (upper panel)
and p16 (lower panel) in representative tumors. HPV16 E7 and
p16 staining was detected in the nucleus and the cytoplasm. For
. HPV16 E7 staining, CasKi cells served as a positive control
(upper right corner in the upper panel).

Recent studies have suggested an association of
SCC to viral pathogens such as high risk
. (oncogenic) human papilloma virus (HPV) types,
particularly HPV16 or 18. (Ritchie JM et al. 2003)
These viruses are frequently found in squamous
carcinoma of the head and neck. HPV16 infections have been observed in approximately one half of squamous
cell carcinomas of the oropharynx(SCCO).( Gillison ML et al.2000 , Klussmann JP et al. 2001 , Ritchie JM et
al.2003 , Snijders PJ et al.1996 ) The HPV16 SCCO have a good prognosis and are not associated with
conventional risk factors, suggesting they may represent a separate tumor entity.( Haraf DJ etal.1996 , Gillison
ML et al 2000, Klussmann JP et al. 2001 , Ritchie JM et al.2003) The HPV-derived oncoproteins E6 and E7 are
mainly responsible for both the onset and maintenance of malignant transformation through inactivation of the
p53 and retinoblastoma (Rb) tumor suppressor genes, respectively.( Munger K et al.1989, von Knebel
Doeberitz M et al. 1992) Inhibition of Rb protein (pRb) by the HPV16 E7 oncogene product leads to upregulation
of p16 via a loss of negative control of pRb expression. Thus, HPV16 E71 SCCO coexpress p16 in nearly 90% of
cases, and p16 has been suggested as a surrogate marker for the HPV status in SCCO (Klussmann JP et al.
2003).

MODES OF TRANS MISSION OF VIRUS

The Human Papilloma Viruses (HPVs) represent a heterogeneous group of viruses that infect skin and mucosal
epithelial tissues. Currently, over 140 genetically different HPV types have been isolated from humans. Humans
are the only known reservoirs, and viruses are spread by direct human-to-human contact. Oral SCCs (OSCC)
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develop from precancerous epithelial dysplasia; the most important steps of the multi step process of
carcinogenesis are the activation of oncogenes and the loss of tumour suppressor genes (JuditANemes 2006).
HPV infection of the larynx is thought to occur through two mechanisms: transmission during passage through
an HPV-infected birth canal and through sexual contact. The observed bimodal age distribution of cases, with
peaks at age < five and between 20 and 30 years of age, is thought to reflect these two different modes of
transmission. Fifty percent of mothers of affected children report a history of genital HPV infection (Shah et
al.,1998). In a recent retrospective cohort study based on data in the Danish National Registries, maternal
genital warts during pregnancy conferred a greater than 200-fold risk of respiratory papilloma in the child
(Silverberg et al.,2003). By contrast, disease among adults has been associated with sexual behaviors such as
high numbers of lifetime sexual partners and a

higher frequency of oral sex (Kashima et al.,1993). Tobacco/Alcohol
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HPV is one of the most common sexually / I l
transmitted diseases (STD) in the world.( American . )

Social Health Association) Condoms do not offer -

complete protection against HPV infection. The £ / l
papilloma virus lives in the cells of the outer skin as e B = + -
well as inside the body, mainly in the vagina, anus N X
and urethra. When condoms do not cover the entire e ‘“‘\ P i 3
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skin cells can easily pass from a man's pubic area Ll Gigih
into the vagina, vulva or anus (American Social
Health Association). HPV does not appear on the
standard tests for STD infection that many men and
women now routinely undergo when they meet new
partners. Where there are no visible skin changes, sub-clinical and latent (hidden/inactive) infections can only
be detected microscopically within the skin cells via special tests looking for HPV DNA. While there is no
pharmacologic cure for HPV, the infection can induce an antibody mediated immune response, which is thought
to clear the virus from the body. However, HPV can also effectively evade the body's immune system, residing
dormantly (latent infection) inside certain cells or actively infecting cells resulting in the development of warts

and/or dysplasias.( Stressgen Biotechnologies Corp. Data on File, 2000) .

Type of the human papillomavirus (HPV), which is sexually transmitted, represents the most important risk
factors for cervical cancer (Zur Hausen, 1991). Recent reports show that 30-50% of young women who have
recently had sexual intercourse for the first time are infected with HPV in their cervices (Hoetal., 1998; Franco et
al., 1999; Molano etal., 2003).

At the time of the initial infection, there is sometimes, but not always, an eruption of genital warts in either sex that
later disappear. The virus may remain latent for many years, and only a few of the infected individuals go on to
develop cervical —or oral —cancers later in life. This in itself is an interesting observation, which implies that other
genetic and/or environmental factors are involved. HPV-positive oral cancers are excellent candidates for
treatment with one of the therapeutic HPV vaccines that are now in clinical trials for cervical cancer (Maura
Gillison 2001).

PREVENTION AND TREATMENT

Avoid tobacco,smoking, oral sex, undergo vaccination (Gardasil for females) and people who are early detected
should undergo chemotherapy, surgery or radiation therapy.

CONCLUSION

Oral Squamous cell carcinoma (OSCC) concerned with HPV 16 infection is a leading cause of death in both
tobacco and non-tobacco patients. At the time of the initial infection, there is sometimes, but not always, an
eruption of genital warts in either sex that later disappear.The virus may remain latent for many years, and lead to
develop oral cancer in the infected individuals later in life, so, clinical trials are being done on the vaccine used as
preventive measure in cervical cancer to be an excellent candidate for the prevention of oral cancer caused by

HPV.
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