2469-5734

@

International Journal of

[

Pennacchiotti et al. Int J Oral Dent Health 2020, 6:106
DOI: 10.23937/2469-5734/1510106

Volume 6 | Issue 1

Open Access

Oral and Dental Health

RESEARCH ARTICLE

Epstein-Barr Virus in Oral Cavity Squamous Cell Carcinoma

of Chilean Patients

Gina Pennacchiotti’, Camila Alvarez’, Rodrigo Montes?, Marcela Cdrcamo?®, Raul Sdez' and Maria

José Martinez*”

1Department of Oral Pathology and Oral Medicine, School of Dentistry, University of Chile, Chile

t.)

2Department of Oncology Surgery, National Institute of Cancer, Chile

3Department of Public Health and Epidemiology, University of los Andes, Chile

“Virology Program, I.C.B.M., University of Chile, Chile

Check for

*Corresponding author: Dr. Maria José Martinez, Virology Program, I.C.B.M., University of Chile, Independencia 1027,
Santiago, 8380453, Chile, Tel: +56-2-29786128, Fax: +56-2-29786317

Abstract

Background: Squamous cell carcinoma is the most fre-
quent malignancy in the oral cavity. Although the role of to-
bacco and alcohol in the process of carcinogenesis is widely
considered, viral participation in carcinogenesis is scarcely
studied. Our aim was to detect the Epstein-Barr virus pres-
ence in fresh tissue samples from adult patients with oral
cavity Squamous Cell Carcinoma and its relationship with
clinical and socio-epidemiological variables.

Methods: A cross-sectional study was carried out for two
years in all untreated patients derived to the Chilean Na-
tional Cancer Institute. A fresh sample of the tumour was
obtained for real time-polymerase chain reaction. Clinical
and sociodemographic variables were recorded. To explore
statistical associations, the p-value of 0.05 was used.

Results: Twenty-two patients acceded to be enrolled,
54.5% of men. Fifteen biopsies (68%) were positive for the
Epstein-Barr virus and 56% were located on the left edge
of the tongue. No statistical association was found between
the viral presence and the recorded variables. Male sex was
associated with alcohol consumption, and the female sex
was associated with tongue localization. Our mortality rate
was 59%.

Conclusion: This study showed a high prevalence of EBV
in fresh Squamous Cell Carcinoma tumour tissue of the oral
cavity of Chilean patients and a low survival rate. Oral cavity
cancer is not comparable to pharyngeal. The lack of statis-
tical association could be due to the sample size. Conse-
quently, larger and multicentre studies are needed in our
region. A worldwide common methodology as well as a new
separate classification is desirable.
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Introduction

Squamous cell carcinoma (SCC) is the most frequent
malignancy in the oral cavity and is an important prob-
lem for world public health. In the GLOBOCAN report
2012, there is an annual worldwide incidence estima-
tion of 198,975 cases, including lip, and 97,940 cases
were the cause of death [1]. In Europe, an increase inci-
dence trends is reported in Denmark, Netherlands, and
Portugal and only in females in Italy and France [2]. In
England and Wales the oral SCC records had increased
since 2010, although scarce improvement in survival
rates has been achieved. The great majority (91.2%) of
all oral cavity cancers in the audit year 2013-2014 were
SCC [3]. This rising incidence trends in Europe contrast
with the situation in the US and Canada [2]. In Chile, ac-
cording to the mortality data from 2000 to 2010, the
crude death rate from oral and pharyngeal cancer was
estimated in a range from 1.11 to 1.25 per 100,000 in-
habitants, the ratio being higher in men than in women;
2.3:1[4].

As the aetiology of oral cavity SCC is multifactorial,
the rate of incidence of this cancer varies widely accord-
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ing to the habits or forms of consumption, whether of
tobacco or alcohol, exposure to other risk factors, in-
fection by virus, genetic predisposition of the individu-
al, and possibly others [5]. Although the role of tobac-
co and alcohol in the process of carcinogenesis is well
known, little is known about the participation of viruses
in the oral cavity SCC. Viruses, as carcinogens, contrib-
ute to a significant proportion of the global burden of
cancer since approximately 15% of all human cancers
are attributable to them [6,7]. Serological and epidemi-
ological studies provide evidence of an etiological as-
sociation between viruses and neoplasms of the head
and neck [8]. The Epstein-Barr virus (EBV) has been as-
sociated with epithelial and lymphoid cancers, including
Nasopharyngeal cancers (NPC), but data has been con-
troversial in the different studies of intraoral tumours
[9,10]. In UK, EBV is the third cause of cancer-causing
infection and is detected in 90% of NPC [3]. This viral
infection is widely distributed in the world, and in Chile,
it reaches 76% seroprevalence in adults [11]. Given that
only the role of Human papillomavirus (HPV) has been
investigated in Chilean patients with oral cavity SCC
and it has been demonstrated in a low percentage of
tumours [12], our aim was to extend the viral study to
the detection of EBV and explore its relationship with
clinical and socio-epidemiological factors in Latin Amer-
ican patients.

Materials and Methods

A cross-sectional study was approved by the Re-
search and Ethics Committee of the Metropolitan North
Health Service and Human Ethics and it was conducted
in full accordance with the World Medical Association
Declaration of Helsinki. The study was carried out at
the Instituto Nacional del Cancer (INCANCER), and all
adult patients, men and women with a clinical and his-
topathological diagnosis of oral cavity SCC, who came to
the centre to be treated and give a written consent, was
enrolled for two years.

The inclusion criteria were patients older than 18
years who had not received any previous oncological
treatment, under normal physical and mental condi-
tions. A confidential and structured survey was carried
out for each patient, in whom sociodemographic data
and risk habits were recorded: Sex, age, education,
cigarette consumption, alcohol intake, tooth brushing,
use of mouthwash, dental prosthesis, number of sexual
partners, oral sex practice. Also, the clinical data, ana-
tomic location of the oral cavity SCC, the degree of can-
cer differentiation, and staging, were recorded.

A fresh sample of the tumour was obtained from
each patient during surgery. The tissue of 0.5 x 0.5
cm was excised avoiding necrotic areas. Each sample
was transported immediately in a sterile cryotube
inside a container at 8 °C to the Virology Laborato-
ry where they were stored at- 80 °C for further pro-

Pennacchiotti et al. Int J Oral Dent Health 2020, 6:106

cessing and analysis. DNA was extracted from each
sample and then quantified by spectrophotometry
Anthos 2001°®. The obtained extracts were subject-
ed to a Polymerase chain reaction (PCR) for human
B globin, and those positive samples were subjected
to real-time PCR (QR-PCR) for EBV [13]. Briefly, the
primers used amplified the BNTp143 region. To the
74 bp, the white amplifier was attached to the TM
probe: 56 FAM-CGC AGG CAC TCG TAC TGC TCGTM
-TMR 3, in Thermal Cycler PXEOQ, 2 (Thermo Electron
USA®) equipment, performing 45 cycles of 95 °C, 60
°C, and 72 °C. Positive and negative controls were
incorporated in each test. For the statistical anal-
ysis, the variables were analysed according to their
nature: The qualitative using absolute and relative
frequencies, and the quantitative through measures
of central tendency and dispersion. The exploration
of associations was carried out through Fisher’s ex-
act test. A significance level of 0.05 was used. All the
analyses were done with the software STATA 14.0.

Results

A total of 22 patients; 12 (54.5%) men and 10
(45.5%) women, gave their consent and were stud-
ied. The range of age was from 24 to 82 years with a
median of 56 years for the men and 54 years for the
women. Less than half of the patients had completed
school education. Ten (45.5%) patients smoked ciga-
rettes, and 11 (50%) consumed any alcohol, the lat-
ter being associated with the man sex characteristic
(p = 0.02). Sixty-eight per cent of patients performed
tooth brushing at least twice a day, 41% used mouth-
wash, and 31.8% had dentures. A total of 63.6% of
the patients declared three or more sexual partners
in their life time and 77.3% have had oral sex. Ten
(45.5%) patients were in stage T1 or T2, and three
had metastases. The overall rate of death was 59%.

Of the 22 oral cavity SCC biopsies, 12 (54.5%) were
localized in tongue and ten in alveolar ridge or floor of
mouth, finding a statistical association between female
sex and tongue localization (p = 0.04). Half of the tu-
mours were reported by pathologist as “poorly differ-
entiated”. Fifteen biopsies (68%) were positive for EBV.
However, no statistical association was found between
the viral presence and the clinical or sociodemographic
characteristics of the patients. This EBV positive subset
had a male/female ratio of 1:1, and the average age was
51 years for the positive women and 62 years for the
men. The most frequent localization was the left edge of
the tongue, with 56% of EBV positive cases.

Discussion

We present a long term study involving Latin
American patients derived from all the country to the
national cancer centre. Even though the number of
patients could seem small it has to be considered the
highly restricted inclusive criteria and the intraoper-
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Table 1: EBV detection in worldwide oral cavity SCC fresh
tissue samples studies.

Continent & Country Sample Method Number (%)
South America Tumour  RQ-PCR | 15/22 (68)
Chile

North America Tumour RQ-PCR 2/113 (1.8)
USA [15]

Europe Tumour nPCR 48/65 (73.8)
Hungary [16]

Asia Cellsfor PCR 26/89 (32.5)
Thailand [17] cytobrush

India [18] Tissue PCR 18/62 (29)
Yemen [19] Biopsy PCR 44/60 (73.3)

PCR = Polymerase Chain Reaction; RQ-PCR = Real Time
Polymerase Chain reaction, nPCR = Nested Polymerase
Chain Reaction.

ative sample take methodology that narrowed the
incorporation possibilities. In favour of our results
is the balanced and representative group randomly
incorporated, as we achieved a group of previous-
ly untreated adults, half women, with similar mean
age, rate of smokers, oral cavity hygiene and sexual
behaviours, as well as in cancer stage and mortali-
ty rate. They only differed in alcohol intake and oral
cavity tumour localization. Although we found a high
prevalence of EBV in oral cavity SCC and a very low
two year relative survival, there are very few world-
wide studies done in fresh tissue, to compare with
(Table 1). Additionally, they are very variable on the
geographical region studied, the methodology and
the techniques used [14]. Based on sample type and
technique used, our results are similar to the Hungar-
ian study, since most of the published studies include
paraffin fixed samples, pharyngeal tumours or differ-
ent oral cavity diseases in their analyses [20-23] On
the other hand, conducted a study in oral cavity SCC
of the mobile portion of the tongue and did not iden-
tify EBV in the analysed samples [10]. So, some con-
siderations should be made in regard of comparing
worldwide scientific data. Though, detection of the
viral genome by PCR is the most used method in the
epidemiological studies, there are variations in the
sensitivity of the different protocols; as well it is on
the quality of the analysed samples [14]. Particularly,
when imbibed paraffin tissue is studied, because en-
zymes can be inhibited by the chemical solvents. So,
methodology unification is imperative.

We found the great majority of the tumours lo-
calized in the tongue, as is currently reported [2].
Interestingly, they were associated with woman sex.
This result stands in absolute agreement with South
American epidemiological data as we are the main
country increasing female oropharyngeal cancer
[24]. Although is man sex that show a higher global
incidence trend, our study revealed an association
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in between the alcohol intake, a known oral cavity
SCC risk factor, and tumours in areas of the oral cav-
ity other than the tongue, with being man. The high
consumption of alcohol in our population is world-
wide recognized. These results are important in con-
ducting our patients’ history and physical examina-
tion. Thus, it is necessary to design larger studies in
order to clarify the oral cavity SCC profile for each
sex in different world regions, as genetic variations
and habits changes in the diverse cultures. There is a
generalized agreement that more research is needed
to determine the extent to which EBV participates in
transformation in human malignancies. Especially in
epithelial oral cavity cancers were the EBV reaches
the human body, infects epithelial and lymphoid cells
of the Waldeyer’s ring and starts different replicative
and latent patterns. This environment favours EBV
latent establishment as latent genes are found [25].

Just as there are geographical differences in the
EBV rate in oral cavity SCC fresh tissue, we emphasize
the need to worldwide separate oral and pharynge-
al epidemiological data [2]. There is very little doubt
that EBV plays a role in oral cavity SCC and papillo-
mavirus is a fundamental actor in some pharyngeal
cancer, so a different view should overcome. We are
in front of a double cancer problem with high rates of
infection-caused cancer and increasing rates of occi-
dental lifestyle related cancers [24].
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