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HPV is especially common in carcinomas of the lingual and
palatine tonsils, where its reported prevalence has ranged
from 45% to 67%.%* ¥ * A detailed review of HPV infections
and tonsillar carcinoma by Syrjanen has been published
recently in this journal.*” HPV DNA has been found less often
in squamous cell carcinomas of the oral cavity (12-18%),
tongue (12%), hypopharynx (13-25%), and larynx (3-7%).%
Epidemiological and case matched studies have also shown
that individuals who are seropositive for HPV-16 are at an
increased risk for the development of oral or oropharyngeal
squamous cell carcinomas.” * *° After adjustment for age, sex,
and serum cotinine levels, HPV-16 seropositive individuals have
a greater risk of development of oral squamous cell carcinomas
(odds ratio 2.8) and oropharyngeal squamous cell carcinomas
(odds ratio 14.4) than seronegative individuals.”

There is a growing body of evidence suggesting that
oropharyngeal HPV-HNSCC is a distinctive clinicopathologi-
cal and molecular entity.* ' The risk factors for HPV-HNSCC
appear to be different from those of non-HPV HNSCC.
Although not universally reported, patients with HPV-
HNSCC are less likely to have a history of tobacco use, are
more likely to be diagnosed at a younger age, and have a
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Figure 4 Poorly differentiated
squamous cell carcinoma of tonsil with
no evidence of keratinisation (A).
Polymerase chain reaction products of
DNA extracted from formalin fixed,
paraffin embedded fissue show the
presence of HPV-16 DNA in lanes 3 to
5 (B). Strong immunoexpression of p16
in same cases (C) with markedly
reduced expression of Rb protein (D).

higher frequency of cervical lymph node metastases at
presentation. They are also more likely to report a high
lifetime number of heterosexual partners, young age at first
intercourse, and a history of orogenital sex.® ® *°" Most
tonsillar HPV-HNSSCs are associated with poorly differen-
tiated, non-keratinising, basaloid morphology, wild-type p53
status, pl16"™*** overexpression, and decreased cyclin D1 and
Rb expression.* *** High risk oncogenic HPVs such as HPV-
16 and HPV-18 encode two oncoproteins, E6 and E7, which
induce cellular transformation and dysregulation of cell cycle
control. E7 interacts and induces proteolytic degradation of
pRb and other RB related ‘“‘pocket” proteins, whereas E6
inactivates p53 by accelerating its ubiquitin mediated
proteolysis.” In accordance with the oncogenic properties of
E6, approximately 90% of HPV-HNSCCs have wild type p53
and lack immunohistochemical overexpression  of
p53.% 72 Given the ability of E7 to target Rb for
degradation, Rb expression is decreased in HPV-HNSCC
(fig 4).” ' Absence of pl6 mutations and overexpression of
p16™%4 are also molecular hallmarks of HPV-HNSCC.”% It
has been suggested that overexpression of pl6 may be used
as a surrogate marker to identify HPV-HNSCC, and when
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detected in lymph node metastases is a reliable way to
establish an oropharyngeal origin.” '

There is strong evidence suggesting that patients with
HPV-HNSCC have a more favourable prognosis with lower
disease specific mortality than those with HPV-negative
HNSCC.* # 1% 1 Gillison et al* reported a 59% reduction in
risk of death from cancer in patients with HPV-HNSCC
compared with HPV-negative HNSCC. The detection of HPV
in HNSCC has potentially significant therapeutic implica-
tions, given the development of vaccines targeting HPV
oncogenic proteins E6 and E7 for the prevention of HPV
related malignancies.'*

MOLECULAR BIOLOGY OF SQUAMOUS CELL
CARCINOMA IN YOUNG INDIVIDUALS

Unlike their counterparts in older patients, HNSCC affecting
young individuals show an increased incidence in females
with no known risk factors, and occur more frequently in the
oral cavity and hypopharynx.'”'* The influence of young age
on survival has been controversial, with some investigators
reporting improved clinical outcome in comparison with
older patients,'"® whereas most have found no differences on
survival.'” ' Such clinicopathological differences suggest
that these tumours represent a biologically distinct entity;
however, only a few studies have focused on the molecular
biology of HNSCC arising in young individuals. In a study
comparing “young” and “old” patients, Wang ef al'*® found a
significant greater frequency of microsatellite instability in
the young group (88% v 36%). Microsatellite instability was
also detected at a higher frequency in tongue (71%) than in
laryngeal cancers (23%). The mechanism of microsatellite
instability in these tumours was unclear as there were no
mutations or promoter methylation of mismatch repair
(MMR) genes.

With the possible exception of Fanconi anaemia, the role of
HPV in the pathogenesis of HNSCC of young individuals
appears to be related to anatomical site of the tumour rather
than to age on its own. Sisk and collaborators'"' compared
the prevalence of HPV between “young” and “old”” patients
but found no significant differences in the presence of HPV
DNA in these two groups. El-Mofty and Lu” investigated the
prevalence of HPV-16 in 33 HNSCCs from young patients.
They found a high prevalence of HPV-16 in tonsillar
carcinomas (91%). No HPV was found in any of the oral
carcinomas and only two of seven laryngeal carcinomas
showed HPV DNA.

Fanconi anaemia is an autosomal recessive genomic
instability syndrome associated with congenital abnormal-
ities, bone marrow failure, and a predisposition to the
development of acute myeloid leukaemia and other solid
cancers.'” The relative risk of developing HNSCC in
individuals with Fanconi anaemia is 700 times greater than
in the general population, the median age at diagnosis of
their carcinoma being 26 years.'” '* The risk is greater in
patients undergoing haematopoietic stem cell transplantation
and in those with acute and chronic graft-versus-host
diseases.'” The molecular mechanisms involved in Fanconi
anaemia associated head and neck carcinogenesis are not
completely understood; however, Kutler ef a/''*® found HPV-16
DNA in a high proportion of HNSCCs affecting individuals
with this condition. As is the case with other HPV related
HNSCCs, these tumours lacked p53 mutations. These find-
ings support a significant role for HPV in the pathogenesis of
HNSCCs arising in the context of Fanconi anaemia.'* The
role played by the Fanconi anaemia/BRCA pathway in
sporadic HNSCCs, particularly in young individuals with no
known risk factors, has not been widely explored; however,
in a recent study, Marsit ef al'® demonstrated promoter
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methylation of the FANCF gene in 15% of sporadic HNSCC
cases.

CONCLUSION
More traditional molecular studies and genomic arrays will
afford us the opportunity for molecular classification of
HNSCCs, which will ultimately provide additional insights
into HNSCC and possibly new targeted molecular treatments.
Despite all these exciting advances, the most effective and
cost-efficient tools in reducing the worldwide morbidity and
mortality caused by HNSCC are public health policies aimed
at reducing or eliminating the use of tobacco products.
Concerns have been recently raised regarding the validity
of the results and conclusions regarded in references 37, 38
and 39.
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