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Clinical relevance of systematic human
papillomavirus (HPV) diagnosis in oral squamous
cell carcinoma
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Abstract

Head & Neck Cancer (HNC) is one of the most common malignancies worldwide and among oral neoplasias about
90-92% are squamous cell carcinomas (OSCC). Alcohol and tobacco consumption have been recognized as the
main risk factors for development of OSCC. However, 10 to 20% of patients suffering from OSCC have no history of
use of these substances. Clinico-pathological evidence suggests that we are dealing with virally-induced cancers,
and that HPV should not be a relevant candidate. A systematic search of HPV in OSCC has no real relevance in
current clinical practice even although it is still relevant in organized research protocols. Further studies are
ongoing, with the aim of identifying other infectious agents, including viruses, in OSCC.
View point
The search for an infectious cause of human cancers
remains a matter of great interest in medicine. The dis-
covery of a viral agent in a given tumor may have crucial
implications not only for diagnosis and better under-
standing of the tumor’s physiopathology, but also on its
prevention and/or treatment. This has been well illu-
strated in the link between cervical carcinoma and some
high-risk types of human papillomavirus (HPV), and for
liver cancer and hepatitis B/C infection. However, it is
probable that other cancers have infectious origins that
remain to be identified [1].
Head & Neck Cancer (HNC) is one of the most com-

mon malignancies worldwide, and is a high priority for
public health authorities. Among oral neoplasias, about
90-92% are squamous cell carcinomas (OSCC), develop-
ing from the mucosa, with the remaining 8-10% being
predominantly made up of lymphomas, sarcomas, and
salivary gland tumors. For many years, alcohol and
tobacco consumption have been recognized as the main
risk factors for the development of OSCC. However, 10
to 20% of patients suffering from OSCC have no history
of use of these substances. In this comment, we ask if,
based on current available data, it is clinically relevant to
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carry out systematic HPV searches in cases of OSCC.
The debate will be opened on the need to search for
other infectious agents in OSCC.
Different viruses have been looked for in HNCs. Most

of the studies, probably because of a certain analogy and
similarity to the situation found in cervical carcinoma,
have focused mainly on papillomaviruses, especially the
high risk ones. Human papillomavirus has been strongly
associated with oropharyngeal squamous cell carcinoma
(OPSCC). However, the prevalence of HPV infection in
OSCC is quite heterogeneous, varying from 17% to 85%
[2,3]. Anatomically, the oral cavity includes the inner
mucosal lips, the mucosal cheeks and vestibule, the mo-
bile part of the tongue, the gums, the floor of the mouth,
the intermaxillary region, and the hard and soft palate,
but excludes the oropharynx (i.e., the tonsils, the base of
the tongue, and the oropharyngeal walls). Strictly speaking,
the base of the tongue and the palatine tonsils are part of
the anterior and lateral wall of the oropharynx [4], and
belong to Waldeyer’s ring. Moreover, the histological char-
acteristics of the mucosa lining the oral cavity and the oro-
pharynx are quite different and constitute two distinct
entities. However, in many studies concerning HPV preva-
lence in HNCs, the base of the tongue and the palatine
tonsils have been considered part of the oral cavity, leading
to misinterpretation of the results [5,6]. The implication of
HPV in the development of OSCC, even if still a matter of
article distributed under the terms of the Creative Commons Attribution License
which permits unrestricted use, distribution, and reproduction in any medium,

mailto:chloe.bertolus@psl.aphp.fr


Bertolus et al. Infectious Agents and Cancer 2012, 7:13 Page 2 of 2
http://www.infectagentscancer.com/content/7/1/13
debate, seems rather poor, and is probably overestimated
because of the anatomical confusion described above [3].
As higher radiosensitivity has been reported for tonsil
HPV-SCC [7], this confusion can have implications on pa-
tient care. These therapeutic results cannot be extrapolated
to the oral cavity.
Besides alcohol and tobacco consumption, considered

as the historical and still major etiological factors for
OSCC, it is fair to hypothesize that infectious agents (and
mainly viruses) could be associated and/or causally linked
with a subset of OSCC. This hypothesis stems from the
fact that OSCC in non-smoker non-drinkers is more fre-
quently reported in an older population than alcohol-
tobacco-related cancer [8]. This is similar to the situation
with classic Kaposi sarcoma, non-HIV-associated primary
effusion lymphoma (both associated with KSHV/HHV-8)
and Merkel cell carcinoma being causally linked with the
recently discovered new human polyomavirus. Among the
possible infectious agents associated with OSCC, HPV is
an unlikely candidate, as HPV-associated cancer is most
frequently located in the oropharynx of young men [7].
Other clinico-pathological evidence suggests that we are

indeed dealing with virally-induced cancers. Some histo-
logical studies have shown that HPV-related OPSCCs
are non-keratinizing tumors, whereas non-HPV-related
OPSCCs are keratinizing [9]. This correlation between viral
infection and poor histological differentiation is not ex-
clusive to HPV: it is also found in other virally-induced
tumors. In nasopharyngeal carcinoma, for example, the
keratinizing form could be less associated with Epstein-
Barr virus [10]. In addition, an epidemiological study
has demonstrated significant trends towards decreased dif-
ferentiation in oral cavity tumors over the past 30 years
[11]. Such an increase of undifferentiated cancers, which
are thought to be “more virus-associated” [12], suggests
that new or unknown infectious agents could be
involved in OSCC in non-smoking, non-drinking patients.
Altogether, these results suggest that, if not due to HPV
involvement, the decreased differentiation of OSCC could
be attributable to another viral agent. Some studies have
been performed to look for other viruses as etiological
causes, but without real success [13-15].
In conclusion, recent epidemiological data tend to in-

dicate that the low diagnosis of HPV in OSCC is linked
with an actual low prevalence, independent of technical
and anatomical biases. Given our current knowledge, a
systematic search for HPV in OSCC is therefore a waste
of health service resources, and is only relevant in the
research environment, such as in organized research
protocols. However, further studies continue to search
for other infectious agents, including viruses, in OSCC.
Competing interests
The authors declared that they have no competing interest.
Acknowledgements
We thank Professor G. De The for the critical review of this comment.

Author details
1Pitié-Salpêtrière Hospital, Department of Maxillofacial surgery, 47-83
boulevard de l’ Hôpital, Paris 75013, France. 2Institut Pasteur, Epidemiology
and Physiopathology of Oncogenic Viruses Unit, 28 rue du Docteur Roux,
Paris 75015, France. 3CNRS URA 3015, 28 rue du Docteur Roux, Paris 75015,
France.

Authors’ contributions
All authors participated in the preparation and writing of this comment.

Received: 1 February 2012 Accepted: 30 May 2012
Published: 30 May 2012

References
1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM: Estimates of

worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer 2010,
127(12):2893–2917.

2. Campisi G, Panzarella V, Giuliani M, Lajolo C, Di Fede O, Falaschini S, Di
Liberto C, Scully C, Lo Muzio L: Human papillomavirus: its identity and
controversial role in oral oncogenesis, premalignant and malignant
lesions (review). Int J Oncol 2007, 30(4):813–823.

3. Marur S, D'Souza G, Westra WH, Forastiere AA: HPV-associated head and
neck cancer: a virus-related cancer epidemic. Lancet Oncol 2010,
11(8):781–789.

4. Netter FH: Atlas of Human Anatomy. Summit, New Jersey: CIBA-GEIGY; 1989.
5. Herrero R, Castellsague X, Pawlita M, Lissowska J, Kee F, Balaram P, Rajkumar

T, Sridhar H, Rose B, Pintos J, et al: Human papillomavirus and oral cancer:
the International Agency for Research on Cancer multicenter study.
J Natl Cancer Inst 2003, 95(23):1772–1783.

6. Kreimer AR, Clifford GM, Boyle P, Franceschi S: Human papillomavirus
types in head and neck squamous cell carcinomas worldwide: a
systematic review. Cancer Epidemiol Biomarkers Prev 2005, 14(2):467–475.

7. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI, Nguyen-Tan PF, Westra
WH, Chung CH, Jordan RC, Lu C, et al: Human papillomavirus and survival
of patients with oropharyngeal cancer. N Engl J Med 2010, 363(1):24–35.

8. Kruse AL, Bredell M, Gratz KW: Oral squamous cell carcinoma in
non-smoking and non-drinking patients. Head Neck Oncol 2010, 2:24.

9. Chernock RD, El-Mofty SK, Thorstad WL, Parvin CA, Lewis JS Jr: HPV-related
nonkeratinizing squamous cell carcinoma of the oropharynx: utility of
microscopic features in predicting patient outcome. Head Neck Pathol
2009, 3(3):186–194.

10. Barnes L, Eveson JW, Reichert P, Sidransky D: Pathology and Genetics of Head
and Neck Tumours. Lyon: IARC Press; 2005.

11. Mehta V, Yu GP, Schantz SP: Population-based analysis of oral and
oropharyngeal carcinoma: changing trends of histopathologic
differentiation, survival and patient demographics. Laryngoscope 2010,
120(11):2203–2212.

12. Blomberg M, Nielsen A, Munk C, Kjaer SK: Trends in head and neck cancer
incidence in Denmark, 1978–2007: Focus on human papillomavirus
associated sites. Int J Cancer 2011, 129(3):733–741.

13. Higa M, Kinjo T, Kamiyama K, Iwamasa T, Hamada T, Iyama K: Epstein-Barr
virus (EBV) subtype in EBV related oral squamous cell carcinoma in
Okinawa, a subtropical island in southern Japan, compared with
Kitakyushu and Kumamoto in mainland Japan. J Clin Pathol 2002, 55
(6):414–423.

14. Palmieri A, Carinci F, Martinelli M, Spinelli G, Lo Muzio L, Rubini C, Scapoli L:
Absence of Simian virus 40, BK, and JC polyomavirus DNA in squamous
cell carcinoma limited to the oral cavity. Head Neck 2010, 32(3):375–380.

15. Shimakage M, Horii K, Tempaku A, Kakudo K, Shirasaka T, Sasagawa T:
Association of Epstein-Barr virus with oral cancers. Hum Pathol 2002, 33
(6):608–614.

doi:10.1186/1750-9378-7-13
Cite this article as: Bertolus et al.: Clinical relevance of systematic
human papillomavirus (HPV) diagnosis in oral squamous cell carcinoma.
Infectious Agents and Cancer 2012 7:13.


	Abstract
	View point
	Competing interests
	Acknowledgements
	Author details
	Authors&rsquo; contributions
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15

