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Head and neck cancer

• Multiple primary sites, but uniformity in biology, etiology 
and clinical course

• Mostly squamous cell histology

• Tobacco, ethanol and viruses (EBV, HPV), the main 
causative factors
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Human papillomavirus (HPV) genome organization.
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Human papillomavirus (HPV) infection of epithelial cells.
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Representative Case of Oropharyngeal Squamous-Cell Carcinoma That Was Positive for HPV-16 on In 
Situ Hybridization

D'Souza G et al. N Engl J Med 2007;356:1944-1956



Association of Oropharyngeal Cancer with Exposure to HPV and with Biomarkers of Cancer Associated 
with HPV-16

D'Souza G et al. N Engl J Med 2007;356:1944-1956



Conclusion

• Oral HPV infection is strongly associated with 
oropharyngeal cancer among subjects with or without 
the established risk factors of tobacco and alcohol use





Fig 1. Shown are incidence rates for oropharyngeal cancers among (A) men and (B) women, stratified by cohort year of birth (in 10-year overlapping groups) and age (in 5-years groups). Data were derived from 

nine cancer registries covered by the National Cancer Institute's SEER program (1973 to 2011). Oropharyngeal cancers include the base of tongue, lingual tonsil, soft palate, uvula, tonsil, oropharynx, and 

Waldeyer's ring.

Published in: Maura L. Gillison; Anil K. Chaturvedi; William F. Anderson; Carole Fakhry; JCO 2015, 33, 3235-3242.
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Fig 2. Shown are male-female incidence rate ratios (RRs) for oropharynx cancers, stratified by age in rows (5-year groups) and calendar periods in columns (5-year groups). The diagonals across the age groups 

and calendar years represent birth cohorts. The scale for the color-coded RRs is also shown on the right. Data were derived from nine cancer registries covered by the National Cancer Institute's SEER program 

(1973 to 2011). Oropharyngeal cancers include the base of tongue, lingual tonsil, soft palate, uvula, tonsil, oropharynx, and Waldeyer's ring. HPV, human papillomavirus.

Published in: Maura L. Gillison; Anil K. Chaturvedi; William F. Anderson; Carole Fakhry; JCO 2015, 33, 3235-3242.

DOI: 10.1200/JCO.2015.61.6995
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Fig 3. Shown are the associations of lifetime number of oral sex partners with oral human papillomavirus (HPV) prevalence among men (solid line) and women (dashed line) in the US population age 14 to 69 

years. Data are based on the National Health and Nutrition Examination Survey (NHANES) 2009 to 2010 and 2011 to 2012 cycles. The shaded areas represent the 95% CIs. Reprinted by permission from the 

American Association for Cancer Research: Chaturvedi A, Graubard B, Broutian T, et al: NHANES 2009 to 2012 findings: Association of sexual behaviors with higher prevalence of oral oncogenic human 

papillomavirus infections in U.S. men. Cancer Res [epub ahead of print on April 14, 2015].

Published in: Maura L. Gillison; Anil K. Chaturvedi; William F. Anderson; Carole Fakhry; JCO 2015, 33, 3235-3242.

DOI: 10.1200/JCO.2015.61.6995
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Fig 4. Shown are (A) the prevalence of 12 oral oncogenic human papillomavirus (HPV) types, (B) the number of individuals with prevalent infection with 12 oral oncogenic HPV types, and (C) the incidence rate 

per 100,000 of oropharyngeal cancer for ages 14 to 69 years in the US population. Oral HPV data are based on the National Health and Nutrition Examination Survey 2009 to 2010 and 2011 to 2012 cycles. 

Cancer incidence data are based on incidence rates in the year 2011 from nine cancer registries covered by the National Cancer Institute's SEER program (1973 to 2011). Oropharyngeal cancers include the 

base of tongue, lingual tonsil, soft palate, uvula, tonsil, oropharynx, and Waldeyer's ring.

Published in: Maura L. Gillison; Anil K. Chaturvedi; William F. Anderson; Carole Fakhry; JCO 2015, 33, 3235-3242.

DOI: 10.1200/JCO.2015.61.6995
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Oral HPV precedes <br />oropharyngeal cancer
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Human Papillomavirus and Survival of Patients with 
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Study Overview

• Human papillomavirus (HPV)-associated oropharyngeal

squamous-cell carcinoma differs from oropharyngeal

cancers caused by tobacco and other factors

• In this study, patients with oropharyngeal cancer were 
treated with cisplatin plus radiation therapy; the 3-year 
rate of overall survival was 82.4% among patients with 
HPV-positive tumors and 57.1% among patients with HPV-
negative tumors

• HPV status is an independent prognostic factor for 
survival among patients with oropharyngeal squamous-
cell carcinoma



Kaplan-Meier Estimates of Survival among the Study Patients with Oropharyngeal Cancer, According to 

Tumor HPV Status or p16-Expression Status

Ang KK et al. N Engl J Med 2010;363:24-35



Conclusion

• Tumor HPV status is a strong and independent 

prognostic factor for survival among patients with 

oropharyngeal cancer



Oropharynx: Classification of patients into
risk-of-death categories

Recursive-partitioning analysis identified prognostic factors with the most 

predictive significance
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Guideline statements

• NCCN guidelines: “HPV testing recommended for all 
oropharynx tumors”

• National Cancer Institute  US, CTEP: “HPV status must be 
included as stratification factor for trials including 
oropharynx cancer patients”

• U.S Cooperative Groups and European Organization for 
Research and Treatment of Cancer: “HPV-positive 
oropharynx cancer is a distinct disease entity” 



Implications for treatment of
HPV-associated HNSCC

• Guidelines do not currently recommend using HPV 
status to direct treatment 

• However, strategies to treat HPV+ LA-SCCHN have been 
proposed that take advantage of its tendency to respond 
to treatment, and are being investigated











CD8 T cell infiltration differs between HNC subtypes. 

Michaela K. Keck et al. Clin Cancer Res 2015;21:870-881
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Session: Changes in Head and Neck Cancer Staging: It’s personal<br /><br />“HPV Associated Oropharynx Cancer: <br />New Staging for a New Disease”
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Why Do We Need a New TNM for HPV+ OPC
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OS by 7th edition TNM Stage Groups [PMH Data 2000-2010]
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HPV+ OS by 7th T- & N-category [multi-institutional dataset] (n=1907) 
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8th Edition cTNM and pTNM for HPV+ OPC / CUP
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Comments About HPV+ cTNM
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Background 
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Largest burden of HPV-related malignancy for men in oropharynx cancer in US
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Nivolumab and ISA101 Vaccine in Patients with Incurable 
HPV-16+ Cancer

Bonnie Glisson1, Erminia Massarelli2, William William1, Faye Johnson1, Merrill Kies,  Renata Ferrarotto1, 
Ming Guo1, S. Andrew Peng1, J. Jack Lee1, Hai Tran1, Young U. Kim1, Cara Haymaker1, Chantale
Bernatchez,  Michael Curran1, Beatriz Sanchez  Espiridion1, Jaime Rodriguez Canales1, Ignacio 

Wistuba,1rSjoerd van der Burg3, Jing Wang1, Cornelis J. Melief3. 1

UT MD Anderson Cancer CTR, Houston, TX; 2City of Hope, Duarte, CA; 3Leiden University Medical Center, Leiden, 
Netherlands 
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HPV+ tumor microenvironment is immunosuppressive

Immune Suppression

T regs

MDSCs
Tumor cells

• Decrease in MHC expression/ antigen 

presentation

• PDL1 expression

Effector T cells
• Th1 responses defective

• Exhausted phenotype

• Weak proliferative response

• IL-10 production

• PD1 expression

Tumor Progression

Rationale
Phase II Nivolumab + ISA101

Presented by Bonnie Glisson at 2017 ESMO Congress 
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Study Overview

• In this single-group study involving women with grade 3 vulvar 
intraepithelial neoplasia associated with human papillomavirus type 16 
(HPV-16), vaccination against HPV-16 infection with a peptide vaccine 
was related to a clinical response in 15 of 19 patients (79%) at 1 year

• This clinical response was associated with induction of HPV-16-specific T 
cells



Complete Clinical Response to Vaccination in a Patient with Grade 3 Vulvar Intraepithelial 
Neoplasia

Kenter GG et al. N Engl J Med 2009;361:1838-1847



Immune Response before and after Vaccination

Kenter GG et al. N Engl J Med 2009;361:1838-1847



ISA 101 synthetic long peptide (SLP) HPV E6/E7 vaccine

• Regression of high-grade premalignant vulvar lesions in 15/19 patients at 12 months; 9/19 no evidence of disease at 24
months

• Strong IFNγ, HPV16-specific immunity in complete responders (Kenter et al NEJM 2009)

• ISA101 induces strong and durable HPV-specific T cell responses , but does not cause regression of invasive  HPV-associated 
cancer (Van Polgeest CCR 2016, Welters et al STM 2016, Gerritsen et al ASCO abstract 5525,  2017)

• Combination with immune checkpoint inhibition could overcome limitations  imposed by immunosuppressive tumor 
microenvironment

Presented by Bonnie Glisson at 2017 ESMO Congress 

1 32

19 50

41 65

55 80

71 95

85 109

91 120

109 140

127 158

N terminus C terminus
1 158

E6

N terminus C terminus
1 98

1 35

22 56

43 77

64 98

E7

Rationale
Phase II Nivolumab + ISA101



Study Schema and Assessments
Phase II Nivolumab and ISA101

HPV-16 vaccine

Dose #1                      Dose #2                              Dose #3

D1 D8 D36

Dose #1       Dose #2      Dose #3             Dose #4 and then q. 2 w until PD

Anti PD-1 antibody

D50

W=week; PD=disease progression

D22

• ISA101 administered s.q. at 100 mcg/peptide for 3 doses, q 3 -4 wks
• Nivolumab administered i.v. 3 mg/kg every 2 weeks beginning on day 8  until 

PD, toxicity, or 1 yr tx

• Imaging: baseline, prior to cycle 6 nivolumab, q 6 wks thereafter
• Biopsies: baseline, restaging
• Blood: baseline, pre-vaccine doses 2 and 3,  prior to nivolumab C5 and C6, then 

q 3 mos. 
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Percentage Change in Target Lesions
Phase II Nivolumab and ISA101
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Baseline s/p 8 mos tx
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Baseline s/p 5 mos tx
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Conclusion

• HPV infection is a causative factor in head and neck cancer 
carcinogenesis

• An epidemic of sexually transmitted HPV oral infection has 
shifted the epidemiology of oropharyngeal cancer in a major 
way

• Identification of specific biologic characteristics of HPV related 
oropharyngeal cancer creates opportunities for individualzed
therapy in HNC

• Prevention of HPV infection by vaccination could prevent 
many HPV related cancers and represents a challenge for 
Preventive Medicine



8th Edition cTNM and pTNM for HPV+ OPC / CUP
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TABLE 2. Regional Lymph Nodes Clinical Category Criteria (cN) Except Nasopharyngeal and High-Risk 
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