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The main risk factors of oral/oropharyngeal carcinomas (OPCs) are smoking and alcohol. Recently,
another risk factor has been identified: Human Papilloma Virus (HPV). This study is aimed to define
demographic and clinical data of OPC in western Sicilian native population and their correlation with
HPV. A retrospective study was carried out on 112 patients with OPC: 66.96% were males and
55.36% were over 65; 75% smoked more than 20 cigarettes/day; 64.28% did not drink alcohol. HPV
was detected in 48/112 patients: 54.17% were females and 41.67% were under 65; the most affected
subsite was palatine tonsil. Statistically significant association between age (over 65), gender
(female), anatomical subsite (palatine tonsil) and HPV-related carcinoma was found. Our study
confirmed a significant diffusion of OPCs in western Sicilian population and the crucial role of HPV.
In our opinion, it’s mandatory to search for HPV in biopsy sample to schedule the best therapeutic
protocol.
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1. Introduction
To date, head and neck carcinomas represent the sixth most frequent
among all cancers worldwide. In particular, oral and oropharyngeal
cancers (OPC) are growing in incidence 1. Alcohol and smoking are the
most frequent risk factors for squamous cell carcinoma. In the last 15
years, cancer studies have begun to pay attention to a "new" risk factor:
Human Papilloma Virus infection (HPV) 2,3. It is known that sexually
transmitted HPV infection is responsible for cervical cancer 4, however it
isn’t the same in its role and prevalence in oral and / or oropharyngeal
cancer related to high-risk sexual behaviour. The epidemiological data
reveals the increase in incidence of oral and oropharyngeal squamous cell
carcinoma despite a general reduction in smoking habits, as well as
frequent involvement of a younger population (under 65 years of age) 5,6.
Males are more often affected, probably due to a greater exposure to risk
factors (smoking and alcohol); however, recent studies show an increased
incidence on females due to an increase in smoking habits 7.
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In general, the prognosis of these tumours is poor and depends above all
on the anatomical subsite involved and on early diagnosis, even if the new
therapeutic strategies specific for HPV allow to guarantee a better survival
rate for HPV-positive tumours compared to HPV-negative ones 8.
The aim of this study is to define demographic and clinical data in oral
and oropharyngeal carcinoma in the western Sicilian native population
and their correlation with HPV positivity.

2. Material and methods
Study design
We carried out a retrospective study on a cohort of 131 patients with oral
or oropharyngeal squamous cancer recruited in our Unit from January
2015 to January 2020. This study was approved by the Ethical Committee
(approval number 11/2020) and informed consent was obtained from each
patient in accordance with the Helsinki declaration.
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Inclusion criteria were: (1) histological diagnosis of primary squamous
cell carcinoma of the oral cavity (gingiva, hard palate, cheek mucosa, oral
tongue, retromolar trigone, floor of the mouth) and/or oropharynx
(palatine tonsils, base of the tongue, soft palate), (2) microbiological
examination of the specimen to assess the presence of HPV infection, (3)
age over 18 years, (4) possibility of acquiring the patient's personal
information and habits, (5) western Sicilian natives.
Exclusion criteria were: (1) other synchronous and/or previous head or
neck cancers, (2) previous chemotherapy, RT and/or head or neck surgery.
Study protocol
After patients’ selection, the following parameters were evaluated: age at
diagnosis, gender, tumour site, tobacco/alcohol consumption, presence or
absence of HPV in the specimen. About "tobacco use" parameter, the
patients were divided in three groups: non-smokers, light smokers and
those smoking more than 20 cigarettes per day. For “alcohol abuse”, the
patients were divided in three groups: non-drinkers, drinkers of more or
less than 4 drinks per day, considering that any drink, regardless of type,
contains about 14 grams of ethanol10.
Statistical analyses
EPI-InfoTM software was used for statistical analyses. Odd ratio and the
associated 95% confidence interval (CI) were calculated to measure the
possible association between variables. To assess the presence or absence
of association between the dichotomous nominal variables, the Fisher's
exact test was performed with two-tailed p-value <0.05. Chi-square was
calculated if all expected cell frequencies are equal to or greater than 5. Pvalue <0.05 was considered statistically significant.

3. Results
Study population
The demographic and clinical characteristics of 112 enrolled patients are
described in Table 1. The analysis showed that most patients (66.96%)
were male and elderly (over 65 years), with a mean age of 63.9 years. In
addition, 75% of patients smoked more than 20 cigarettes per day and
only 9.82% of the cohort did not smoke. The data regarding alcohol abuse
is different. In fact, only a small percentage was a heavy drinker (≥ 4
drinks/day) (30.36%), while the majority did not drink alcohol daily
(64.28%) (Figure 1). Among the patients included in the study, squamous
cell carcinoma was found more frequently in the oral cavity (gingiva, oral
tongue and retromolar trigone) rather than in the oropharynx (palatine
tonsils). The most affected site by the carcinoma was the palatine tonsils
(40.18%), followed by the retromolar trigone (34.82%), the oral tongue
(19.64%) and the gingiva (5.36%) (Figure 2). The positivity for HPV in
the sample, both by histology and immunochemistry, was limited to a few
cases (48/112 patients). Moreover, none of enrolled patients had been
vaccinated for HPV.

Figure 1. Distribution of alcohol and smoking habits in HPV-positive
and HPV-negative cancers

Figure 2. Distribution of HPV-positive and HPV-negative cancers in
oral and oropharyngeal subsites
HPV-positivity and demographic characteristics
48/112 (42.86%) patients tested positive for HPV on histological and
immunochemistry examination (Table 1). In particular, 28/48 (58.33%)
patients were under 65 years at the time of diagnosis and a correlation
between the variable "age at diagnosis" and the onset of HPV-related
carcinoma was found (odd ratio 2.67, p-value 0.0196). As regards to the
distribution of carcinoma based on gender, in our casuistry a higher
incidence in females (54.17%) and a statistically significant association
between gender and onset of HPV-related carcinoma (odd ratio 5.69, pvalue 0.0001) were found. Therefore, in our population, the HPVpositivity related to "age at diagnosis" and "gender" is distributed
differently compared to what emerged in the global evaluation of oral and
oropharyngeal carcinomas: the carcinoma was more frequent in males
over 65 years, but the HPV-related carcinoma was more frequent in
females under 65.
With reference to tobacco and alcohol consumption, in order to state the
possible correlation with HPV-related carcinoma, patients were grouped
into two categories: “smokers” vs “non-smokers”, “drinkers” vs “nondrinkers”. The statistical survey did not reveal any association between
tobacco and the onset of HPV-related carcinoma (odd ratio 0.74 and pvalue 0.75) and between alcohol and the onset of HPV-related carcinoma
(odd ratio 1.96 and p-value 0.1463). Therefore, although they represent
risk factors for the onset of OPC, in our experience, they don’t represent a
factor affecting the onset of HPV-related carcinoma.
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The study of our sample showed that 35/48 patients did not usually drink
alcohol and that 40/48 patients were heavy smokers (≥20 cigarettes / day)
(Figure 1).

Table 1. Patients’ characteristics
HPV-positivity and anatomical subsites
In HPV-related carcinoma a greater involvement of the palatine tonsil
(68.75%) compared to other anatomical sites was found with a statistically
significant higher risk of HPV-related tumour in the oropharynx rather
than in the oral cavity (odd ratio 9.53, p-value <0.001).
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occurs mainly in males (66.96%) over 65 (55.36%); however, HPVpositive OPC were more frequent in young females. The study also
demonstrated the presence of a statistically significant correlation between
female gender and HPV-related cancer. Our study also looked for a
correlation or synergic action of HPV and alcohol or tobacco
consumption, but no relationship was found. D’Souza 21 suggests that risk
factors act with two different pathways: HPV determines genomic
instability, alcohol and / or smoking have a carcinogenic action.
The most affected anatomical subsites from the OPC are the tongue and
the palatine tonsil1. In case of HPV-related tumours, literature reports
frequent involvement of the oropharynx, in particular of the palatine
tonsil22-23. Similarly, in our sample, the most affected sites were in order:
the palatine tonsil (40.18%), the retromolar trigone (34.82%) and the oral
tongue (19.64%). HPV was most often detected in palatine tonsil
carcinoma. Several hypotheses have been suggested to explain why the
oropharynx is most often affected by HPV infection: according to some
authors, HPV infection occurs in the presence of microtrauma of the
mucosa that allows virus penetration; according to other authors, the
tonsillar crypts play as reservoir for HPV and the presence of lymphoid
tissue promotes HPV infection and allows HPV to evade the immune
system 11, 24.
The main limit of our study is the modest sample size which could not be
representative of the general population, although much data is consistent
with what is reported in the literature. In addition, none of the enrolled
patients had been vaccinated for HPV: this made it possible to avoid a
bias in the evaluation of the prevalence of HPV infection in OPCs.
However, at the same time, it highlighted a very important
epidemiological data: the low diffusion of HPV vaccination in the western
Sicilian population and the lack of knowledge of its role in the OPCs’
prevention 25.
OPCs are characterized by high mortality and low survival rates 7. HPVrelated tumours have a better prognosis than HPV-negative ones, with a
better response to therapy 8. For this reason, it is important to search for
the virus in biopsy sampling to provide the best therapeutic strategy and
ensure the highest survival rate to the patient.

5. Conclusions
4. Discussion
Oral cavity and oropharynx are very frequent sites of squamous cell
carcinoma in the head and neck11,12,13. More frequently it affects elderly
males14. Smoking and alcohol are the main risk factors. Tobacco smoke is
classified as group 1 carcinogen by the international agency for research
in cancer15. The smoking-associated risk is correlated to the number of
cigarettes smoked per day as demonstrated also in our study where 75% of
the patients included smoked more than 25 cigarettes per day. Alcohol
consumption also has a dose-dependent association with the onset of
OPC16. However, in our cohort, only 30.36% were heavy drinkers.
Combined tobacco and alcohol consumption increases the risk of OPC by
35 times17.
In recent decades, another risk factor has been identified: HPV infection 18.
HPV-positive tumours usually occur in younger subjects, predominantly
in males19-20. Our sample shows a different epidemiological data: OPC

Oral and oropharyngeal carcinomas are among the most frequent head and
neck cancers and are characterized by a poor prognosis. The study on the
Western Sicilian population confirmed the large prevalence of OPCs and
the increasingly important role of HPV in their onset. For this reason, a
deep and complete knowledge of OPCs enables to make an early
diagnosis, to act promptly and to ensure a high survival rate for the
patient, as well as to spread the importance and necessity of HPV
vaccination, both for women and men 26-28.
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