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i SUMMARY

Human papillomavirus (HPV) is responsible for a growing subset of oropharyngeal squamous cell carcinomas (OPSCCs)
in the United States and abroad. At the time of the primary diagnosis, HPV-positive tumor status is associated with im-
proved response to chemo-radiation, progression-free survival, and overall survival. Patients with HPV-related cancer look
very different than the prototypic patient with tobacco-related SCC of the oral cavity. They tend to be white males that are
younger, of higher socioeconomic status, and more highly educated. Moreover, they are often non-smokers who do not
abuse alcohol. HPV-related SCC has a strong predilection for the oropharynx, particularly the lingual and palatine ton-
sils. HPV-16 genotype is the most common genotype, accounting for up to 92% of HPV-positive oropharyngeal squamous
cell carcinomas. The need for routine HPV testing of oropharyngeal carcinomas is urgent and compelling. First, HPV sta-
tus is a powerful indicator of patient prognosis. HPV positivity correlates with a lower risk of tumor progression and death,
reflecting in part an enhanced sensitivity to ionizing radiation with or without chemotherapy. In our understanding, HPV
status, which is easily acquired with routine investigations, should be included in the standard operational procedures for
the diagnosis and treatment of head and neck cancer patients.

Key words: oropharyngeal cancer, HPV, radiochemotherapy.

J

= Introduction

Human papillomavirus (HPV) is responsible for
a growing subset of oropharyngeal squamous cell
carcinomas (OPSCCs) in the United States and
abroad (1-3). At the time of the primary diagno-
sis, HPV-positive tumor status is associated with
improved response to chemo-radiation, progres-
sion-free survival, and overall survival (OS) (4,
5). Despite improved prognosis, locoregional and
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distant metastatic recurrences still pose a signifi-
cant disease burden. Within 3 years of diagnosis,
approximately 24 to 27% of patients with HPV-
positive OPSCC experience disease recurrence
(5, 6). Although the unique clinical features of
HPV-positive OPSCC have been well character-
ized, few studies have addressed the clinical im-
plications of recurrent disease (7).

Earlier reports have suggested unusual clinical
presentations for HPV-associated recurrences (8-
11). Recent prospective data from Radiation
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Therapy Oncology Group trials demonstrated
that site distribution and time to disease recur-
rence does not differ by HPV tumor status (4).
Previous studies have revealed the correlation
between histopathologic grading and prognostic
parameters including lymph node involvement,
metastases to neural tissues and other organs, and
recurrences after treatment. For example, the
poorer grading is associated with regional lymph
node invasion, extracapsular spreading, and per-
ineural invasion (7).

Cancers of the oropharynx are unique in that
HPV associated OPSCCs represent a distinct
clinical and prognostic entity compared to tobac-
co-associated and alcohol associated OPSCCs.
Epidemiologically, these cancers often occur in
younger patients (9) and have significantly better
and locoregional control rates than non-HPV as-
sociated or smoking-related OPSCC (12).

The HPV-associated OPSCCs manifest different
clinical and biological characteristics in compar-
ison with the HPV-negative OPSCCs. In addi-
tion, patients with HPV-positive OPSCCs have a
favorable prognosis in comparison with those
with HPV-negative OPSCCs, and mutations as-
sociated with tumor suppressor genes like p53
are relatively infrequent in the former (13).

The increased incidence of HPV-associated head-
and-neck cancers could be attributable to
changes in sexual norms, such as increased oral
sex practices and more oral sex partners Howev-
er, HPV-positive OPSCCs are also documented
in patients reporting very few oral sexual part-
ners, with almost 8-40% of the patients reporting
never having had oral sex. Thus, oral sex may not
be the only significant attribute, and sexual be-
havior as well as other factors must be further
evaluated (14).

HPV-Related Squamous Cell
Carcinoma is a Distinct
Variant of HNSCC

Patients with HPV-related cancer look very dif-
ferent than the prototypic patient with tobacco-
related SCC of the oral cavity (3, 15, 16). They
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tend to be white males that are younger, of high-
er socioeconomic status, and more highly edu-
cated. Moreover, they are often non-smokers
who do not abuse alcohol (14, 17). HPV-related
SCC has a strong predilection for the orophar-
ynx, particularly the lingual and palatine tonsils
(18). HPV-16 genotype is the most common
genotype, accounting for up to 92% of HPV-pos-
itive oropharyngeal squamous cell carcinomas.
The unique spectrum of molecular alterations as-
sociated with HPV infection is of both biologic
and diagnostic relevance. A key step in HPV-re-
lated carcinogenesis is the transcription of the
viral oncoprotein E7. E7 is known to functional-
ly inactivate the Retinoblastoma (Rb) gene prod-
uct, causing a perturbation of other key compo-
nents of the critical Rb pathway. As one exam-
ple, functional inactivation of Rb by E7 is
known to induce upregulation of the pl16 tumor
suppressor gene product (19) reaching levels
that can be readily detected by routine immuno-
histochemistry. Indeed, pl6 immunohistochem-
istry is now commonly used as a diagnostic as-
say to differentiate those oral SCCs that are
HPV-related from those that are not (18).

The Hybrid Capture 2 assay is a commercially
available microplate analysis approved by the
US Food and Drug Administration for the detec-
tion of HPV DNA as part of cervical cancer
screening (17, 20). It is a liquid-phase hybridiza-
tion assay that uses an RNA probe mixture for
the detection of up to 13 high-risk HPV types.
Studies have shown that the assay is highly sen-
sitive and specific when it comes to detecting
high-risk HPV in cytologic brushes from the
uterine cervix (20), but its use as a tool to evalu-
ate the HPV status of HNSCCs is largely unex-
plored. The development and implementation of
HPV detection strategies that are transferrable to
clinical cytologic specimens is compelled by
factors that restrict tissue access for HPV test-
ing. The first is related to tumor size. HPV-relat-
ed HNSCCs are often small and deeply con-
cealed within the crypts of the lingual or palatine
tonsils. A second is related to evolving treatment
practices. HPV related HNSCCs tend to be sen-
sitive to radiation and chemotherapy such that
surgical removal is often unwarranted (21). A
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third is related to current diagnostic practices.
The routine use of FNAs for establishing a diag-
nosis of HNSCC in patients with lymph node
metastases renders subsequent tissue acquisition
unnecessary and excessive (22).

¥ Consideration in therapy

The need for routine HPV testing of oropharyn-
geal carcinomas is urgent and compelling. First,
HPV status is a powerful indicator of patient
prognosis. HPV positivity correlates with a low-
er risk of tumour progression and death, reflect-
ing in part an enhanced sensitivity to ionizing ra-
diation with or without chemotherapy (23). Sec-
ond, knowledge of HPV status is compulsory for
meaningful comparison of treatment responses
for patients enrolled in clinical trials. The direc-
tion of current clinical trials, in which patient se-
lection for specific therapies is predicated on
HPV tumor status, dramatically heightens the
stakes for accurate HPV detection.

For patients with early-stage HPV-positive head
and neck squamous cell carcinoma, a single-
modality treatment by either surgery or radiation
is sufficient, as documented by a favourable
prognosis in these patients. Radiation therapy is
more commonly used, but surgery is preferred in
selected cases-for example, for tonsillar cancers
that are now often HPV related. Minimally inva-
sive techniques such as transoral laser micro-
surgery (TLM) and transoral robotic surgery
(TORS) have been used in carefully selected ear-
ly oropharyngeal cancers, with excellent onco-
logic and functional outcomes (20). For locally
advanced cancers, surgery could be combined
with adjuvant radiation therapy, especially in
scenarios with the concomitant presence of addi-
tional risk factors, including positive surgical
margins, bone erosion, lymph-vascular involve-
ment, and extracapsular lymph node extension.
However, care needs to be exercised to ensure
that a combination approach as described above
is not used for cancers localized to critical areas
in the oral cavity, since the involvement of
surgery could result in impairment of the normal
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functioning of that area (20). This is exemplified
in a scenario where, in tumors localized to the
larynx, surgical resection of the tumor could def-
initely result in speech impairment in the patient
(24). In these conditions, only non-surgical ap-
proaches are favoured; thus, a concurrent
chemo-radiotherapy with high-dose cisplatin is
widely administered to patients with advanced
laryngeal cancer, resulting in localized control
of the tumor with preservation of the larynx.
Therapies encompassing concurrent chemo-radi-
ation have been shown to result in significant de-
creases in rates of local-regional recurrence and
death, though the occurrence of distant metas-
tases was not reduced (25).

O Discussion

HPV is responsible for an oncologic epidemic
(26): over 60% of oral squamous cell carcinoma
(OSCC) was estimated to be secondary to HPV
in the 2010s versus 16% in the 1980s. 2 OSCC
associated with HPV positivity has a distinct, fa-
vorable, prognosis following primary chemora-
diotherapy; HPV positivity is the single stron-
gest prognostic factor for OSCC (27, 28). Simi-
larly, smoking status is known to be an indepen-
dent risk factor for the development of OSCC;
HPV positivity in the setting of at least 10 pack
year smoking history behaves prognostically as
an intermediate risk group.

That HPV infection enhances the overall sur-
vival is indisputable. The diagnosis of HPV pos-
itivity implies a significant better outcome with
a half risk of death compared to negative HPV
status (4).

One reason why HPV could be involved in car-
cinogenesis is that high risk HPVs can develop
their transforming potential through two viral
oncoproteins, E6 and E7. These oncogenes are
able to functionally inactivate the tumour sup-
pressor genes p53 and pRB (29-31). On the oth-
er side, mutations of p53 were significantly low-
er in HPV-positive SCCs than in HPV negative
tumours (10) which could be an explanation why
HPV-positive carcinomas show an improved re-
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sponse to therapy and overall survival. Perrone
et al. observed that patients with HPV-positive
squamous cell carcinomas show significantly
less p53 mutations (32), which leads to the sug-
gestion that the decreased overall survival in
HPV negative patients is due to the more fre-
quent p53 mutations. Friesland et al. investigat-
ed 34 patients for HPV and p53 status and could
not correlate HPV and p53 status to response to
radiation, but observed a tendency toward a bet-
ter overall survival for HPV-positive patients,
which was significant for advanced stage tumors
(23). No difference in survival was detected for
p53-positive or negative tumors. That HPV-pos-
itive carcinomas show a better response to ra-
diotherapy might not be attributed to the in-
creased radio sensitivity but to a less genetic in-
stability.

In summary we could observe a considerable
better response to treatment including concomi-
tant radiochemotherapy or radioimmunotherapy
or even radiation alone in HPV-positive patients
compared to the HPV-negative group in an East-
ern Austrian patient collective. HPV status,
which is obligatory to determine in cervical can-
cer, is also, as it seems, of utmost importance in
patients with head and neck malignancies as it is
a very strong predictor of therapeutic outcome
after radiochemotherapy. In clinical routine this
could mean that the decision for a HPV-negative
patient to undergo surgery is made even in an ad-
vanced state, or vice versa, in the case of posi-
tivity is more likely to go for radiochemothera-
py. In our understanding, HPV status, which is
easily acquired with routine investigations,
should be included in the standard operational
procedures for the diagnosis and treatment of
head and neck cancer patients (21).
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