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Abstract:

Background: Growing evidence suggests a role for human papillomavirus (HPV) in oral cancer; however its involvement is
still controversial. This study evaluates the frequency of HPV DNA in oral cancer cases.

Aim: to evaluate the frequency of HPV DNA in oral cancer cases and report association, if any.

Materials and Methods: We performed a hospital-based, case—control study of 100 patients with newly diagnosed
oropharyngeal cancer and 200 control patients without cancer to evaluate associations between HPV infection and
oropharyngeal cancer. Results were statistically analyzed.

Results: A high lifetime number of vaginal-sex partners were associated with oropharyngeal cancer as were a high lifetime
number of oral-sex partners. The degree of association increased with the number of vaginal-sex and oral-sex partners.
Oropharyngeal cancer was significantly associated with oral HPV type 16 infection

Conclusion: Oral HPV infection is strongly associated with oropharyngeal cancer among subjects with or without the

established risk factors of tobacco and alcohol use.
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Introduction

Studies conducted during the last years, using new
technologies for viral detection, permit to consider
human papillomavirus (HPV) an etiologic factor for
cervical cancer. Besides the relation to genital
regions, other anatomic sites have been associated
with HPV, including head and neck regions.

Oral and oropharyngeal cancer is nowadays well
correlated with tobacco and alcohol abuse, and some
studies have also shown the prevalence of lower lip
cancer due to chronic sun exposure.[1-3] Besides,
other factors might be associated with the
development  of  oral and oropharyngeal
malignancies; among them, cytomegalovirus, herpes
virus and human papillomavirus (HPV) have been
indicated as probable oncogenic agents. [4,5]

Although HPV is the major etiologic factor for cervical
cancer, the real role of this virus in oral
carcinogenesis has not yet been clearly defined and is
thus attempted in the current research.

Materials & Methods

This study was carried out on patients with newly
diagnosed squamous-cell carcinomas of the head and
neck in the outpatient department of Sri Sai hospital,
Moradabad. Eligible case patients included those with

a confirmed diagnosis of oropharyngeal squamous-
cell carcinoma. The control group consisted of
patients without a history of cancer who were seen
for benign conditions in the same department from
which the case patients were enrolled.

All patients were interviewed about demographic
characteristics, oral hygiene, medical history, family
history of cancer, lifetime sexual behaviors, and
lifetime history of marijuana, tobacco, and alcohol
use. Specimens were collected from case patients
before therapy and from control patients at
enrollment. Oral-mucosal specimens were collected
with the use of a saline oral rinse and 5 to 10 strokes
of a cytology brush on the posterior oropharyngeal
wall. Serum samples were collected and stored at
-80°C. For case patients, formalin-fixed, paraffin-
embedded tumor specimens and, if possible, snap-
frozen fresh tumor specimens were obtained for the
detection of HPV.

We analyzed purified DNA for 37 types of HPV by
means of a multiplex polymerase-chainreaction (PCR)
assay. The data was statistically analyzed using SPSS
version 18 and represented in tables and graphs for
ease in understanding.
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Results

We enrolled 130 consecutive patients with newly
diagnosed oropharyngeal cancer in and 100 patients
(77%) agreed to participate. Approximately 70% of
eligible control patients (200) agreed to participate.

The association with oropharyngeal cancer increased
significantly with the number of vaginal sex partners
or oral-sex partners (P for trend = 0.002 and 0.009,
respectively) and was markedly elevated among
patients with a high lifetime number of such partners.

Oropharyngeal cancer was also strongly associated
with serologic measures of exposure to HPV-16 and
with the presence of oral HPV infection.(table 1)

To explore whether the association between sexual
behaviors and oropharyngeal cancer could be
explained by HPV-16 exposure, we reevaluated the
associations using multivariate models after adjusting
for HPV-16 L1 serologic status. In this analysis, sexual
behaviors were no longer significantly associated
with oropharyngeal cancer. (Table 1)

Table 1: Shows the variables and their association in both the groups in this study

Variable Patients with Oropharyngeal Patients without Oropharyngeal
carcinoma carcinoma

Gender

Female 14 28

male 86 172

Oral warts

Yes 07 04

No 93 193

Genital warts

Yes 14 20

No 86 180

Sexual partner with genital warts

Yes 03 17

No 94 180

Not sure 03 03

Tobacco consumption

No 44 120

Yes 56 80

Sexual history with partner of HPV

associated cancer

Yes 05 02

No 84 190

Not sure 11 08

Discussion HPVs, depending on their potential to lead the

Evidences that HPV could be related to epithelium to carcinogenesis. In the oral cavity, low-

carcinogenesis were first described by Syrjanen et al.,
in 1983, when they noticed morphological alterations
in cervical SCC samples suggesting the presence of
HPV in 16 of 40 analyzed fragments. [5]Since then,
several studies have been carried out aiming at the
detection of HPV in malignant lesions of genital and
oral mucosas, with prevalence rates ranging from 0%
to 100%. This wide variability reported in the
literature might be due to the differences in
populations, sample processing and HPV detection
methodologies of each study. [6-9] Recently, over
200 HPV types have been identified in many different
human lesions, being categorized as low- and highrisk

risk HPV types 6 and 11 are the most prevalent in
benign lesions, as the high-risk types 16 and 18 are
respectively the most found in malignant ones.

This study investigated the presence of HPV DNA in
cases of oro-pharyngeal cancer and normal samples
(controls) in patients from India. HPV was detected in
almost 50% of the oral lesions included in this study.
HPV 6, 11 and 16 were the most prevalent in HPV-
associated benign oral cancer lesions. This was in
contrast to other authors who have shown the
predominance of HPV18 and the relative absence of
HPV16 in oral lesions in patients from some European
regions.[10,11 ] Considering the geographical
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influence on HPV type distribution, the World Health
Organization has recommended further studies to
investigate and acquire further knowledge on
different HPV types’ prevalence, not only in the
anogenital tract but also in skin and the aerodigestive
tract. This epidemiologic information may be
considered for HPV prevention strategies applying
prophylactic vaccines which are being licensed [12].
HPV was not detected in this series of control
samples; this is consistent with other studies that
revealed a very low HPV positivity in the control
group [13,14]

Conclusion

Based on our results we provide a rationale for HPV
vaccination in both boys and girls — since
oropharyngeal cancers occur in men and women. If
vaccination is as effective in preventing oral HPV-16
infection as it is in preventing cervical infection, a
substantial reduction in the incidence of
oropharyngeal cancer in vaccinated populations
would provide the ultimate evidence of causality.

References

1. Lin WJ, Jiang RS, Wu SH, Chen FJ, Liu AS.
Smoking, alcohol, and betel quid and oral cancer:
a prospective cohort study. J Oncol [Internet].
2011; 1-5.

2. Pires FR, Ramos AB, Oliveira JBC, Tavares AS, Luz
PSR, Santos TCRB. Oral squamous cell carcinoma:
clinicopathological features from 346 cases from
a single oral pathology service during an 8-year
period. J Appl Oral Sci [Internet]. 2013; 21: 460-
7.

3. Cintra JS, Torres SCM, Silva MBF, Manhaes-
Junior LRC, Silva-Filho JP, Junqueira JLC. Queilite
actinica: estudo epidemioldgico entre
trabalhadores rurais do municipio de Piracaia-SP.
Rev Assoc Paul Cir Dent [Internet]. 2013; 67:
118-21.

4. Rhodus NL. Oral cancer: leukoplakia and
squamous cell carcinoma. Dent Clin North Am.
2005; 49: 143-65.

5.

10.

11.

12.

13.

14.

Gonzalez-Ramirez I, Irigoyen-Camacho M,
Ramirez-Amador V, et al. Association between
age and high-risk human papilloma virus in
Mexican oral cancer patients. Oral Dis. 2013.
Syrjanen K, Syrjanen S, Lamberg M, Pyrhoénen S,
Nuutinen J. Morphological and
immunohistochemical  evidence  suggesting
human papillomavirus (HPV) involvement in oral
squamous cell carcinogenesis. Int J Oral Surg.
1983; 12: 18-24.

Pannone G, Santoro A, Papagerakis S, Muzio LL,
De-Rosa G, Bufo P. The role of human
papillomavirus in the pathogenesis of head &
neck squamous cell carcinoma: an overview.
Infect Agent Cancer [Internet]. 2011; 6: 1-11.
Isayeva T, Li Y, Maswahu D, Brandwein-Gensler
M. Human papillomavirus in non-oropharyngeal
head and neck cancers: a systematic literature
review. Head Neck Pathol. 2012; 6: S104-20.
Kansy K, Thiele O, Freier K. The role of human
papillomavirus in oral squamous cell carcinoma:
myth and reality. Oral Maxillofac Surg. 2012;
18(2): 165-72.

Aggelopoulou EP, Skarlos D, Papadimitriou C,
Kittas C, Troungos C. Human papilloma virus
DNA detection in oral lesions in the Greek
population. Anticancer Res 1999; 19: 1391-5.
Campisi G, Giovannelli L, Arico P, et al. HPV DNA
in clinically different variants of oral leukoplakia
and lichen planus. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2004; 98: 705-11.
Pagliusi SR, Teresa Aguado M. Efficacy and other
milestones for human papillomavirus vaccine
introduction. Vaccine 2004; 23: 569-78.
Lambropoulos AF, Dimitrakopoulos J,
Frangoulides E, et al. Incidence of human
papillomavirus 6, 11, 16, 18 and 33 in normal
oral mucosa of a Greek population. Eur J Oral Sci
1997; 105: 294-7.

Bouda M, Gorgoulis VG, Kastrinakis NG, et al.
"High risk" HPV types are frequently detected in
potentially malignant and malignant oral lesions,
but not in normal oral mucosa. Mod Pathol
2000; 13: 644-53.

25| Page



