Doi: 10.32481/djph.2023.04.008

Human Papilloma Virus (HPV) and the Current State of Oropharyngeal
Cancer Prevention and Treatment

Jacob P. Gribb, DMD;! John H. Wheelock, DDS;? Etern S. Park, MD, DDS

1. Resident Physician, Oral and Maxillofacial Surgery, ChristianaCare Health System
2. Resident Physician, Oral and Maxillofacial Surgery, CristianaCare Health System
3. Attending Surgeon, Oral and Maxillofacial Surgery, ChristianaCare Health System

Introduction

Head and neck cancers now account for almost 3% of all new cancer cases nationwide, with
47,813 new cases and 10,492 deaths per year.! Malignancies of the head and neck most
commonly originate from epithelial origin, namely squamous cell carcinoma (SCCa).
Oropharyngeal cancer has been rising yearly by an average of 0.6% per year, with the average
five-year relative survival rate at an estimated 68%.2> Human papillomavirus (HPV) is,
historically, most associated with cervical cancer in women. However, HPV-related head and
neck malignancies are becoming more prevalent in the United States, with a higher predilection
for the male population. HPV-related oropharyngeal SCCa has now surpassed cervical cancer as
the most common HPV-related cancer in the US, representing 19,775 yearly cases, compared
with 12,143 yearly cases of cervical cancer.> Current projections estimate a current upward trend
for the next decade, with predictions greater than 30,000 annual cases by year 2029.> HPV-
associated malignancies are 2.7 times more frequently diagnosed in men, and has a mortality 2.8
times that of women according to the latest data.*

Risk Factors

The main risk factors for oropharyngeal SCCa have been multi-factorial, including tobacco and
alcohol use. Recent data has shown an increasing trend with HPV-associated tumors,
specifically, HPV-16 which has accounted for more than 90% of cases. Approximately 80% of
oropharyngeal cancers in the US are associated with HPV.> These specific tumor types have
been the main reason for increasing incidences, especially in the younger population.

HPV-16 and HPV-33 have been recognized as the main etiologic factors for the increase of
cancers in the cervix, vulva, vagina, penis, and anus, as well as the oropharynx, which contrasts
with traditional tobacco- and alcohol-related HPV-negative cancers. The HPV-associated disease
is molecularly and clinically unique compared to the traditional HPV-negative oropharyngeal
cancers. The etiology is from the double stranded DNA viruses E6 and E7 oncogenes that
inactivate the p53 tumor suppressor gene and the retinoblastoma protein which leads to release of
transcription factors causing cell cycle progression.’

Currently, HPV is the most common and widespread sexually transmitted disease worldwide,
and is the main cause of cancer in anogenital and oropharyngeal regions. Even though there has
been a decrease in HPV-negative oropharyngeal cancers, there continues to be an increase in the
HPV-related oropharyngeal SCCa. The main accepted hypothesis is that oral sexual behaviors
have become more common and frequent in the last 50 years, particularly in younger age groups.
Individuals with more than ten lifetime oral sex partners have a greater than four-fold increased
risk of HPV-positive oropharyngeal SCCa.?
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Diagnosis

Patients with HPV-related SCCa have a better prognosis and are usually younger and non-
smokers compared to HPV-negative SCCa patients (figure 1). The HPV-related SCCa usually
demonstrates a nonkeratinizing epithelium which is distinct from tobacco and alcohol related
oral diseases, which are usually keratinizing SCCa.® Due to the improved survival rate of HPV-
associated oropharyngeal SCCa, the American Joint Committee on Cancer has made important
changes to its staging system. In 2018, the American Society of Clinical Oncology, National
Comprehensive Cancer Network, and College of American Pathologists developed guidelines
that all specimens should be tested for HPV-tumor status using immunohistochemical staining
against p16 with at least 70% nuclear and cytoplasmic expression as an indicator (figure 2). The
other gold standard is the HPV E6/E7 mRNA and HPV DNA detection by polymerase chain
reaction and in situ hybridization. In 2017, the eighth edition classified oral and oropharyngeal
cancers by the p16 marker, downstaging the p16 positive oropharyngeal cancers from previous
editions.’

Figure 1. HPV-Negative Squamous Cell Carcinoma

Figure 2. Immunohistochemistry Staining of p16 in HPV-Positive Oropharyngeal Squamous Cell
Carcinoma Tumor.
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The arrows indicate a cluster of tumor cells staining positive for p16.”

Vaccination

The best diagnostic strategy for HPV-related oropharyngeal SCCa continues to be early
diagnosis as well as vaccination against HPV-infection. The FDA currently has four preventive
cancer vaccines, with three of the vaccines, Cervarix, Gardasil, and Gardasil-9, approved to
prevent the infection of HPV and one preventive Hepatitis B (HBV) vaccine (HEPLISAV-B)
that protects against the Hepatitis B virus which prevents development of HBV-related liver
cancer. Since 2016, Gardasil-9 has been the only HPV vaccine available in the US and protects
against the subtypes of HPV-6, 11, 16, 18, 31, 33, 45, 52, 58. HPV vaccines were initially
developed to prevent anogenital tract cancers, but since the 2-dose scheduled vaccine protects
against the other high-risk variants of HPV that can cause oropharyngeal cancers, the vaccine
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can be used to prevent oropharyngeal diseases.® The CDC and American Academy of Pediatrics
highly recommend administering the first dose of the HPV vaccine to children as early as 9-years
old, but definitely by ages 11-12 years. Doses are given 6 to 12 months apart. Children who start
the HPV vaccine series on or after their 15" birthday need three doses, given over 6 months.
Everyone through age 26 years should get the HPV vaccine, and if over the age of 26 should
consult with their doctor.’

In 2018, the American Dental Association and the American Academy of Pediatric Dentistry
developed guidelines for dentists to participate in the prevention of oral and oropharyngeal
cancer through education and endorsing the HPV vaccination. In 2019, Oregon passed legislation
to allow dental healthcare providers to prescribe and administer any vaccine as part of Public
Health Modernization Implementation.’ In 2018, Oregon’s HPV initiation dose was 67% and
HPV completion doses were 46%, which has increased by 6% and 7%, respectively, in 2022. In
2019, 71.5% of adolescents aged 13-17 years had received one dose of HPV, and 54.2% had
completed the HPV vaccination.'® Each year, 88.9% of eligible adolescents obtain the first dose,
however only 53.7% follow up for the second dose indicating that continued efforts are needed
to improve for follow up.'!

Treatment

Patients diagnosed with oral and oropharyngeal SCCa require a multidisciplinary work up and
treatment. The new staging algorithm for HPV-positive oropharyngeal SCCa is different from
staging for HPV-negative oropharyngeal SCCa, which is based off the biomarker p16 (figure 3).
Staging for p16-positive does not include T4b diseases and defines clinical nodal stages by size
and laterality and defines pathological nodal stage by number of lymph nodes. Pathologic and
clinical nodal staging for p16-positive diseases also omits consideration of extra nodal
extension.!'? Based on the most recent TNM staging, most patients with early-stage disease of the
soft palate/oropharynx/tonsils/base of tongue are treated with definitive surgical resection even
with evidence of isolated nodal disease.'

Patients with HPV-related oropharyngeal SCCa presented with higher two-year survival rates
than those patients with HPV-unrelated oropharyngeal SCCa. Due to better response to surgical
resection and chemoradiotherapy, there has been a de-intensification of HPV-related
oropharyngeal SCCa therapies. Different nonsurgical approaches have included reducing
radiotherapy or chemotherapy doses. The radiotherapy usually includes 44-72 Gy depending on
tumor infiltration.!* The customary approach was previously radiation doses above 50 Grays,
which caused patients to experience significant side effects (e.g.: dry mouth, limited mouth
opening, loss of taste). Lowering the radiation doses as low as 44 Grays has been shown to be
both safe and effective, and has resulted in patients experiencing fewer side effects.!* Optimal
treatment options continue to be unclear, however the advancements of de-intensification
treatments along with the better prognosis and higher five-year survival rates are improving the
long-term quality of life for the patient with HPV-positive oropharyngeal cancer.'*

Figure 3. NCCN Recommendations for Managing the Different Clinical Stages of HPV-Positive
and HPV-Negative Tumors
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HPV-Negative Stages HPV-Positive Stages® Treatment Recommendation

T1-2, NO-1 cT1-2, ¢NO-1 {single node <3 cm) Definitive RT or open surgery

Ti-2, N1 ¢T2 (single node <3 cm) RT + systemic therapy

T3-4a, NO-1, or cT3-4a, ¢NO-1 (single node <3 ¢cm), or Concurrent systemic therapy/RT, surgery, or

any T, N2-3 any T, cN1 (single node >3 cm or 22 induction chemotherapy followed by RT or
ipsilateral nodes <6 cm), N2-3 systemic therapy/RT

Tdb, any N, Unresectable or patient unfit for P$0-1: concurrent systemic therapy/RT or

unresectable surgery induction chemotherapy followed by RT or

nodal disease, systemic therapy/RT. PS2: definitive RT =

or patient unfit concurrent systemic therapy. PS3: palliative

for surgery RT, single-agent systemic therapy, or best

supportive care

Metastatic (M1) Metastatic (M1) disease initial PSD-1: combination systemic therapy,

disease initial presentation single-agent systemic therapy, surgery,

presentation RT, systemic therapy/RT (for selected

patients with limited metastases), or best
supportive care. PS2: single-agent systemic
therapy or best supportive care. PS3: bast
supportive care

* Clintcal staging criterta are indicated by a lowercase ¢ (e.g.. <T1).

HPV: buman papillomaeiras; QOPSCC: oropbaryugeal squamous cell carcinoma; RT: radiotherapy.
It is important to note that in HPV-positive OPSCC, pathological staging criteria differ from
clinical staging criteria. Early-stage disease is generally managed with single-modality treatment,
whereas advanced-stage disease requires chemoradiotherapy with or without neck dissection or
surgical resection with reconstruction and postoperative chemoradiotherapy.'?

Conclusion

HPV-related SCCa continues to cause an increased incidence of oropharyngeal cancer in the US.
HPV-related oropharyngeal cancer has distinct risk factors with unique epidemiology, staging,
and prognosis. Within the head and neck cancer community and dental community, early
diagnosis and treatment are the most important primary factors. HPV-positive oropharyngeal
SCCa has great prognosis and multiple trials continue to take place to de-intensify treatment with
the goal to decrease treatment related morbidities.!> Continual promotion and education of the
HPV vaccination has the potential to bring more of a positive impact on public, with vaccination
likely preventing oral HPV infection and the potential of living longer and better quality lives.

Dr. Park may be contacted at etern.s.park@christianacare.org.
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