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Head and neck squamous cell carcinoma (HNSCC) is the most common cancer arising in the head and neck
region. The most common risk factors are smoking, excessive drinking, and human papillomavirus (HPV)

infection.

head and neck squamous cell carcinoma

| 1. Introduction

Head and neck cancer is the seventh most common cancer worldwide, accounting for 3% of all cancers, with
approximately 900,000 new cases and half a million deaths annually (. Among all cancers occurring in the head
and neck region including oral cavity, oropharynx, hypopharynx, and larynx, the squamous cell carcinoma histology
accounts for approximately 90% 22!, The major risk factors of head and neck squamous cell carcinoma (HNSCC)
are tobacco and heavy alcohol use and human papillomavirus infection BIBIBIZ, There has been a significant
decline in smoking in high-income countries during the last few decades, which has led to a sharp decline in
smoking related HNSCC Bl |n contrast, there has been a significant increase in global incidence of human
papillomavirus (HPV)-associated or positive (+) HNSCC [4,10-16]. In addition to the shift in the common risk
factors, we also have observed the shift in the management of HNSCC from indiscriminate intensification with a
sole focus on improving survival to more personalized approaches based on understanding of the biology and

leveraging advancements in biomarkers and immunotherapy.

| 2. Epidemiology and Pathophysiology of HNSCC
2.1. HPV Positive (+) HNSCC

Human papillomavirus infection is now recognized as the major causative agent for HNSCC, especially in the
oropharynx (OPSCC), accounting for approximately 60—70% of OPSCC in the United States, while the prevalence
varies more within Western Europe ranging between 6.1 and 75% [16-18]. In third world countries, HPV(+)
HNSCC is relatively rare with a <10% prevalence 9. These variabilities are thought to be, at least in part, due to
the different sensitivity and specificity of the HPV detection assays and differences in the study cohorts as well as
different sexual practices and their associated risk factors in the study population 1. HPV(+) HNSCC shows
marked differences in epidemiology and pathophysiology as compared to HPV unrelated or negative (=) HNSCC
(121131 pemographically, HPV(+) OPSCC patients tend to be younger males with a mean age of diagnosis in the

40-50’s and non-smokers or oligo-smokers 14ll13 HPV infection has a 10-30-year latency period between
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infection and clinical presentation with HPV(+) OPSCC 2], Because HPV(+) OPSCC arises in the deep crypts in
the tonsillar tissues without any associated pre-malignant clinical lesion within the oropharynx, early detection
through screening is not possible (28l In 2018, the FDA extended the approved age range of candidates for the
preventive vaccine against HPV, GARDASIL 9, to include men and women <45 years of age. Epidemiological data
suggest that prophylactic HPV vaccination reduces the prevalence of oral HPV infection by 88-93%. Considering
the slow uptake and long latency period, vaccination is expected to reduce the incidence of oropharyngeal cancer
by 2060, and we do not expect immediate changes in the current HPV(+) OPSCC incidence LZI[28],

Regarding HPV-related pathophysiology, it is clearly established that HPV viral oncoproteins, E6 and E7, degrade
two major tumor suppressors, p53 and pRb, upon infection, resulting in tumorigenesis in the reticular epithelium
covering the tonsillar tissues, and persistent expression of E6 and E7 is required for tumor maintenance 1229
Disruption of the pRb function leads to a compensatory increase in expression of p16'NX4A which has been
adapted as a surrogate marker of HPV infection in OPSCC [21l, The expression of p16 is now routinely tested using

an immunohistochemistry staining as a standard of care in all OPSCC 22,

2.2. HPV Negative (-) HNSCC

The HPV(-) HNSCC is typically seen in patients with history of heavy tobacco and alcohol use [22l. There has been
a significant decline in smoking in high-income countries during the last few decades, which has led to a sharp
decline in smoking related HNSCC &, However, smoking-related cancers are still a significant problem in
developing and third world countries. In addition, HPV(-) HNSCC can occur in relatively young patients with no
history of tobacco use, and the incidence has been rising with unclear etiology 2428 The most common genomic
abnormalities in HPV(=) HNSCC from smokers are seen in TP53 encoding p53 and CDKN2A encoding pl16 with a
distinct smoking signature, while the tumors from non-smokers have TP53 mutations with aging and ultraviolet light
exposure signatures [231261[27],

References

1. Bray, F.; Ferlay, J.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J. Clin. 2018, 68, 394-424.

2. Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics. CA Cancer J. Clin. 2018, 68, 7-30.

3. Wyss, A.; Hashibe, M.; Chuang, S.C.; Lee, Y.C.; Zhang, Z.F.; Yu, G.P.; Winn, D.M.; Wei, Q.;
Talamini, R.; Szeszenia-Dabrowska, N.; et al. Cigarette, cigar, and pipe smoking and the risk of
head and neck cancers: Pooled analysis in the international head and neck cancer epidemiology
consortium. Am. J. Epidemiol. 2013, 178, 679-690.

https://encyclopedia.pub/entry/7005 2/5



Head and Neck Squamous-Cell-Carcinoma | Encyclopedia.pub

10.

11.

12.

13.

14.

. Sturgis, E.M.; Cinciripini, P.M. Trends in head and neck cancer incidence in relation to smoking

prevalence: An emerging epidemic of human papillomavirus-associated cancers? Cancer 2007,
110, 1429-1435.

. Gillison, M.L.; D’Souza, G.; Westra, W.; Sugar, E.; Xiao, W.; Begum, S.; Viscidi, R. Distinct risk

factor profiles for human papillomavirus type 16-positive and human papillomavirus type 16-
negative head and neck cancers. J. Natl. Cancer Inst. 2008, 100, 407-420.

. Chaturvedi, A.K.; Engels, E.A.; Anderson, W.F.; Gillison, M.L. Incidence trends for human

papillomavirus-related and -unrelated oral squamous cell carcinomas in the United States. J. Clin.
Oncol. 2008, 26, 612—-619.

. D’'Souza, G.; Kreimer, A.R.; Viscidi, R.; Pawlita, M.; Fakhry, C.; Koch, W.M.; Westra, W.H.;

Gillison, M.L. Case-control study of human papillomavirus and oropharyngeal cancer. N. Engl. J.
Med. 2007, 356, 1944-1956.

. Mourad, M.; Jetmore, T.; Jategaonkar, A.A.; Moubayed, S.; Moshier, E.; Urken, M.L.

Epidemiological trends of head and neck cancer in the United States: A SEER population study. J.
Oral. Maxillofac. Surg. 2017, 75, 2562-2572.

. Fitzmaurice, C.; Allen, C.; Barber, R.M.; Barregard, L.; Bhutta, Z.A.; Brenner, H.; Dicker, D.J.;

Chimed-Orchir, O.; Dandona, R.; Fleming, T. Global, regional, and national cancer incidence,
mortality, years of life lost, years lived with disability, and disability-adjusted life-years for 32
cancer groups, 1990 to 2015: A systematic analysis for the global burden of disease study. JAMA
Oncol. 2017, 3, 524-548.

Ribeiro, K.B.; Levi, J.E.; Pawlita, M.; Koifman, S.; Matos, E.; Eluf-Neto, J.; Wunsch-Filho, V.;
Curado, M.P.; Shangina, O.; Zaridze, D.; et al. Low human papillomavirus prevalence in head and
neck cancer: Results from two large case-control studies in high-incidence regions. Int. J.
Epidemiol. 2011, 40, 489-502.

Stein, A.P.; Saha, S.; Kraninger, J.L.; Swick, A.D.; Yu, M.; Lambert, P.F.; Kimple, R.J. Prevalence
of human papillomavirus in oropharyngeal cancer: A systematic review. Cancer J. 2015, 21, 138—
146.

Marur, S.; D’Souza, G.; Westra, W.H.; Forastiere, A.A. HPV-associated head and neck cancer: A
virus-related cancer epidemic. Lancet Oncol. 2010, 11, 781-789.

Ang, K.K.; Harris, J.; Wheeler, R.; Weber, R.; Rosenthal, D.I.; Nguyen-Tan, P.F.; Westra, W.H.;
Chung, C.H.; Jordan, R.C.; Lu, C.; et al. Human papillomavirus and survival of patients with
oropharyngeal cancer. N. Engl. J. Med. 2010, 363, 24-35.

Marur, S.; D’Souza, G.; Westra, W.H.; Forastiere, A.A. HPV-associated head and neck cancer: A
virus-related cancer epidemic. Lancet Oncol. 2010, 11, 781-789.

https://encyclopedia.pub/entry/7005 3/5



Head and Neck Squamous-Cell-Carcinoma | Encyclopedia.pub

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gillison, M.L.; Chaturvedi, A.K.; Anderson, W.F.; Fakhry, C. Epidemiology of human
papillomavirus-positive head and neck squamous cell carcinoma. J. Clin. Oncol. 2015, 33, 3235—
3242.

Fakhry, C.; Rosenthal, B.T.; Clark, D.P.; Gillison, M.L. Associations between oral HPV16 infection
and cytopathology: Evaluation of an oropharyngeal “pap-test equivalent” in high-risk populations.
Cancer Prev. Res. 2011, 4, 1378-1384.

Chaturvedi, A.K.; Graubard, B.l.; Broutian, T.; Pickard, R.K.L.; Tong, Z.Y.; Xiao, W.; Kahle, L.;
Gillison, M.L. Effect of prophylactic human papillomavirus (HPV) vaccination on oral HPV
infections among young adults in the United States. J. Clin. Oncol. 2018, 36, 262—-267.

Herrero, R.; Quint, W.; Hildesheim, A.; Gonzalez, P.; Struijk, L.; Katki, H.A.; Porras, C.; Schiffman,
M.; Rodriguez, A.C.; Solomon, D.; et al. Reduced prevalence of oral human papillomavirus (HPV)
4 years after bivalent HPV vaccination in a randomized clinical trial in Costa Rica. PLoS ONE
2013, 8, e68329.

Chung, C.H.; Gillison, M.L. Human papillomavirus in head and neck cancer: Its role in
pathogenesis and clinical implications. Clin. Cancer Res. 2009, 15, 6758—-6762.

Rampias, T.; Sasaki, C.; Weinberger, P.; Psyrri, A. E6 and e7 gene silencing and transformed
phenotype of human papillomavirus 16-positive oropharyngeal cancer cells. J. Natl. Cancer Inst.
2009, 101, 412-423.

Leemans, C.R.; Braakhuis, B.J.; Brakenhoff, R.H. The molecular biology of head and neck
cancer. Nat. Rev. Cancer 2011, 11, 9-22.

McMullen, C.; Chung, C.H.; Hernandez-Prera, J.C. Evolving role of human papillomavirus as a
clinically significant biomarker in head and neck squamous cell carcinoma. Expert Rev. Mol.
Diagn. 2019, 19, 63-70.

Haddad, R.I.; Shin, D.M. Recent advances in head and neck cancer. N. Engl. J. Med. 2008, 359,
1143-1154.

Li, R.; Faden, D.L.; Fakhry, C.; Langelier, C.; Jiao, Y.; Wang, Y.; Wilkerson, M.D.; Pedamallu, C.S.;
Old, M.; Lang, J.; et al. Clinical, genomic, and metagenomic characterization of oral tongue
squamous cell carcinoma in patients who do not smoke. Head Neck 2015, 37, 1642—-1649.

Mulder, F.J.; Pierssens, D.; Baijens, L.W.J.; Kremer, B.; Speel, E.M. Evidence for different
molecular parameters in head and neck squamous cell carcinoma of nonsmokers and
nondrinkers: Systematic review and meta-analysis on HPV, p16, and TP53. Head Neck 2020.

Cancer Genome Atlas Network. Comprehensive genomic characterization of head and neck
squamous cell carcinomas. Nature 2015, 517, 576-582.

https://encyclopedia.pub/entry/7005 4/5



Head and Neck Squamous-Cell-Carcinoma | Encyclopedia.pub

27. Alexandrov, L.B.; Nik-Zainal, S.; Wedge, D.C.; Aparicio, S.A.; Behjati, S.; Biankin, A.V.; Bignell,
G.R.; Bolli, N.; Borg, A.; Borresen-Dale, A.L.; et al. Signatures of mutational processes in human
cancer. Nature 2013, 500, 415-421.

Retrieved from https://encyclopedia.pub/entry/history/show/16661

https://encyclopedia.pub/entry/7005 5/5



