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HEARTBREAK 



Video of Young Woman  



TERMINOLOGY 



Head and Neck Cancers  

 

 Broad grouping of neoplasms 

found in areas affecting head 

and neck  

 

 



DEFINITIONS 

Head and neck cancers  

 

ÔOral cavity  

 

ÔOral -pharyngeal  



Oral Cavity Cancers  

  

Å     buccal  mucosa  
Å  gingiva  
Å  anterior tongue ( dorsal, ventral 

 surfaces, lateral borders)  
Å  FOM 
Å  hard palate  
Å  retromolar  region  
Å    lip 



Oral -pharyngeal Cancers  

 

Arise in back of throat. 

 

Include 

Ô  base of tongue (BOT) 

Ô  palatine tonsils 

Ô  soft palate 

Ô  posterior pharyngeal wall  

 



Pharynx  

Nasopharynx 

Oropharynx 

Hypopharynx 
©

 2
0

0
4

 A
.D

.A
.M

.,
 I
n

c. 



Posterior wall 

Tonsillar pillar 
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Sites of oropharngeal  cancer  



Base of Tongue  

ÔPosterior 1/3  

ÔUsually larger 

when diagnosed  

Ô60ð80% positive 

neck LNs (40% 

bilateral)  

Lingual 
tonsil 

Circum-
vallate 
papillae 

Palatine 
tonsil 

Mobile 
tongue 

© 2004 A.D.A.M., Inc. 



What to tell to patients, consumers, 

colleaguesé.. 

SEPARATING FACT FROM 

FICTION 



Is Carrying HPV Common?  



50 percent of Sexually Active males 

and females contract HPV infection 

sometime during their lives.  

 

CDC, 2012  



HPV Genital Infection  

ÔMost common STD  

Ô20 million currently infected  

Ô6.2 million new genital infections in 
US/year  

 

 

(CDC, Sexually Transmitted diseases 
Surveillance,2012)  

 



 

HPV Natural History  
 

ÔNearly ubiquitous  
  

 >90% sexually active adults have antibodies to 
L1 protein,  the serological marker for HPV  

 

ÔTransient 
 

 >70% of new HPV infections clear  

within 1 year, up to 91 % clear  

Within  two years.  
 

 



HPV Infection  

 

Two Assumptions:  

Genital infection precedes majority of 
develoment  of oral infection  

 

Majority of oral HPV infection precedes 
development of HPV+ HNSCC  

 

 



The odds of you having oral HPV 

infectioné.. 

ÔIt is estimated that only 7% of the 
population carries oral HPV butéé 

 

ÔThat translates into millions of people.  

 
Gillison, 2014 

 



If you did have it nowéé 

ÔWould you have it next week?  

 

ÔWould it be persistent?  

 

ÔWould you get a precancerous 

lesion?  



l 

 



Bad Teeth, Gum Disease 

Tied to Risk of Cancer -

Causing Infection  

 

How Brushing Your  

Teeth Lowers Your Risk  

of Cancer  

Oral Health May be  

Linked to Oral Cancer s 

Poor Oral Hygiene Linked 
To HPV; Brushing 
Diligently Could Prevent 
Cancer, Especially In 
Sexually Active Male 
Smokers 



How do I get an oral HPV infection?  

 

ÔTypically associated with high risk 
sexual behaviors  

 

ÔTobacco use may contribute to 
persistence  

 

ÔOther influencing variables  

 
 



Are oral HPV infections caused by  

 high risk sexual behaviors?  

Oral sex: has been strongly associated with oral HPV  

infection and increased odds of HPV-OSCC. 

 

ÔOral -genital contact  

ÔOral -anal contact  

ÔOral -oral contact : unknown whether open -mouth  

kissing  i.e . deep kissing or French kissing can transmit  

oral HPV infection. (three studies confirm the association)  



Presence of oral HPV infection is 

not a marker of promiscuity  
 



How did I get an oral HPV infection?  

 

ÔMay occur in people who report never 

having performed oral sex 

 

ÔMay occur in people who have only had 

few lifetime oral sex partners  

 



Soé.Is HPV HNSCC a sexually 

transmitted disease?  

ÔStudies investigating the association 

between oral sex and oral HPV infection 

have had inconsistent results.   

ÔIs only part of the picture  

ÔWhy higher in developed countries?  

ÔWhy white males?  



Other risk factorsé 

ÔEducational  level  

 

ÔMarital Status  

 

ÔSexual inclination  

 

Ô2013, no relationship to oral sex 

 

Ô2013, ever had or number of times  

 

 





 /ƻǇŜƴ /9Φ άtǊŜǾŀƭŜƴŎŜ ŀƴŘ ¢ƛƳƛƴƎ ƻŦ hǊŀƭ {ŜȄ ǿƛǘƘ hǇǇƻǎƛǘŜ-sex Partners among Females and Males Aged 15ς
24 Years: United States, 2007ςнлмлΣέ National Health Statistics Reports (August 2012). 

National Survey of Family Growth (NSFG), 2007-10 
  

ÅSample:      6,000 youth, 15 to 24 
 
ÅQuestion:  did your first oral-genital sexual contact with an 
ΨƻǇǇƻǎƛǘŜ ǎŜȄΩ ǇŀǊǘƴŜǊ ƻŎŎǳǊ ōŜŦƻǊŜΣ ŀŦǘŜǊΣ ƻǊ ƻƴ ǘƘŜ ǎŀƳŜ ƻŎŎŀǎƛƻƴ 
as your first penis-vagina intercourse? 

 
ÅMethods: audio computer-assisted self-interviewing (youth entered 

their answers to questions into a computer without telling them to an 
interviewer). 



 

ORAL SEX WITH OPPOSITE                    65%                  

SEX PARTNER 

 

           66% 

FIRST ORAL SEX BEFORE                        24% 

VAGINAL  INTERCOURSE 

           26% 

ORAL SEX AFTER VAGINAL                   24% 

INTERCOURSE 

           27% 

ORAL AND VAGINAL  ON                     12% 

SAME OCCASION 

             7.4% 

ONLY ORAL SEX                                      6.5%              5.1% 

SEXUAL BEHAVIORS: Youth 15-24,  2007-10  

  MALES FEMALES 
n=6,364 



U.S. Centers for Disease Control and Prevention, 2011  

Prevalence of Oral Sex:  

2011 CDC Survey  

 

90% of adults  

27% of 15-year -old boys  

23% of 15-year -old girls  

 

 

 



The National Center for Health 

Statistics: Aug. 15, 2012  

 

Who has received oral sex?  

 

41% percent of girls 

47 percent of boys aged 16 to 19 



Who really put HPV on the map?  





http://www.cnn.com/2013/06/03/healt

h/hpv -oral -cancer -

explainer/index.html?hpt=hp_c4  

Michael Douglas: Anderson Cooper  

and physician interview  

http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4
http://www.cnn.com/2013/06/03/health/hpv-oral-cancer-explainer/index.html?hpt=hp_c4


Natural History of HPV  



UNKNOWN 
 Quantitative association between HPV detection in oral exfoliated cells and risk of 
future HPV-driven oropharyngeal cancer 

  

 Why newly acquired oral oncogenic HPV infections in healthy men rare and 
typically cleared within 1 year  

  

 Minimal data on natural history of oral HPV infection 

 Additional studies into the natural history of HPV are needed to inform 
development of infection-related prevention efforts. 

Kreimer A, et. al.2013  



If I have an an oral HPV infection will I get HNSCC? 
 

 ά.ŜƭƛŜǾŜŘέ ǘƘŀǘ ƻǊŀƭ It± ƛƴŦŜŎǘƛƻƴ Ƴǳǎǘ ǇŜǊǎƛǎǘ ŦƻǊ Ƴŀƴȅ ȅŜŀǊǎ ŦƻǊ 
cancer to occur 

  

 Some can have oral HPV infection for 15 years before malignancy 
appears 

  

 Which factors affect oral HPV persistence and progression to cancer? 

  

  



Proportion of HPV16 E6 seropositive 

oropharyngeal cases by lead -time from 

blood draw to oropharyngeal (OP) cancer 

diagnosis.  

 

Black bars indicate the proportion of 

oropharyngeal (OP) cases that were HPV16 

E6 seropositive  

 

  
Source of the data: adapted from Kreimer  AR, et al. J Clin  Oncol ; 2013. Ref. [41]. 
 

Conclusion  HPV16 E6 seropositivity  could be present more than 10 years before 

diagnosis of oropharyngeal cancers.  

 



54 55 26 



Estimated 10-year risks of oropharyngeal cancer  

 

 7% E6-seropositive female never smokers 

 

 23% for HPV16+ male never smokers 

Kreimer , 2013.  

J Clin Oncol 31:2708-2715. © 2013 by American Society of Clinical Oncology 

Evaluation of Human Papillomavirus Antibodies and 

Risk of Subsequent Head and Neck Cancer 



Will I always have oral HPV infection?  

ÔUnknown  

ÔMay be latent  

ÔMay be cleared  

ÔMay come and go  

ÔMay emerge with age and stressors  



Kreimer , 2013 

Median duration of infection:  

a. 6.9 months for any HPV infection  

b. 6.3 months for oncogenic HPV  

c. 7.3 months for HPV  16. 

 

"Newly acquired oral oncogenic HPV infections in 

healthy men were rare and most were cleared 

with 1 year,ò 



When did I get an oral HPV infection?  

 
 

 

In both men and women:  

 

Most common in: 30ï34 year olds (7.3%) 
and 60ï64 year olds (11.4%);  

 

Different from cervical cancer (Gillison, et 
al. 2014) 



Influence of Age  

Peak prevalence at ages 30 ð34 and 60 ð64 

years:  why?  

 

Å increased duration of infection over an 

individual's lifespan  

Å increase in acquisition at older ages  

 
 

 



More questionsé.. 

ÔDo precancerous oropharyngeal lesions exist 

which could be detected by oral pap?  

 

ÔCan testing for persistent oral HPV infection be a 

useful screening method ?  

 

ÔWhat is the effectiveness of HPV vaccines against 

oral HPV infection?  

 



Can HPV vaccines help with oral HPV?  

 

 ÔAppears to be so  

 

ÔSome limited studies show promise ð Costa Rica study  

 

ÔThe odds would be òyesó 

 

ÔFDA precludes using CC vaccine to test for oral HPV 
because no endpoint  

 

Fakry C, DõSousa  G. Discussing the diagnosis of HPV -OSCC: 
Common questions and answers  

Available online 19 July 2013; Oral Oncology 49 (2013) 863 ð871 
 



 

ÅOral HPV 16 infection and resultant HPV -induced 
oropharyngeal cancer are rare (1·8 per 100 000 

women and 8·2 per 100 000 men)  

 

ÅLong latency period typically occurs between 

infection and cancer (at least 10 ð20 years). 





HPV 

 

 

... is a known risk factor and 
independent causative factor for 
oropharyngeal  cancer....  

 

 

 

  Source : www.oralcancerfoundation.org :   www.cdc.gov    

54 

http://www.oralcancerfoundation.org/
http://www.cdc.gov/


History of HPV 

Ô1983 ð HPV 16: found in Head and Neck Cancers  
 

Ô1985 ð HPV 18: found in Head and Neck Cancers  
 

Ô1990õs ðviral DNA and viral oncogene expression 

in tonsillar  carcinomas ; association suspected  

 

Ô2000 - oncogenic HPV 16 in oropharyngeal  

carcinomas;  high copy number integrated into 

host chromosomal DNA nuclei  

Ô2000õs ð moving toward causality  

    

 
 
 

 

 

 

 



HPV Types 

HIGH RISK 
 

 

HPV 16, 18, 31, 33, 

35,  

52, 58, 59, 68, 73, 82  
 

 

 

 

Associated  

with mostly 

malignant lesions  
 

 

 



HPV TYPES - LOW RISK 
 

 

 

Associated with 
benign 

proliferative 
growths  

 

 

HPV 6, 11, 40, 
42,43,44, 54, 

61, 70, 72, 81  



HPV Strains 

LOW RISK 
 

ÔGenome remains 
independent of host DNA  

ÔLow copy number  

HIGH RISK 
 

ÔHigh copy number  

ÔHigh integration into host 
DNA 

ÔIntegration disrupts E2 geneõs 
regulatory function  

ÔAllows increased transcription 
of E6,7 genes  

 
Bonnez , 2009. 





HPV  16 
 

ü Strain most commonly associated 

with OPC  

 

ü Strongly associated with cancers of 

uterine cervix and ano -rectal 

epithelium  
 

 

 

 

 

 

(Seaman, 2008)  





(Chaturvedi , 2008, 2011; Kreimer , 2005) 

HPV 16 and OSCC   

In HPV positive HNSCC, HPV 

16 present in 85 -95% of 

cases.  
 



Multi-factorial Causes 



                         Established Risk Factors for HNCôs  

Intersection of all three  

HPV  

 

Tobacco  Alcohol 



Risk Factors for Developing Head and Neck 

Cancers  
 

 

ÔHPV+, increases risk by up to 32X* 
 
ÅSmoking, 3x times  

 
ÅExcessive alcohol, 2.5x 

 
ÅAlcohol + tobacco , 10x 

 
ÅAge?  
  

 

 

(Brondani , 2010, Pöschl  G, 2004; Pelucchi  et al, 2003;  Gillison et al, 2000)  

 

*Risk depends on type of HPV and duration of infection  
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Marital status  -  strongly associated with risk of acquiring 

any and oncogenic oral HPV infections.  

 

Married or cohabiting men at significantly reduced risk in 

both categories.  

 

Marital status seems to be more predictive of oral HPV 

acquisition than does lifetime number of sexual partners,  

 

Sexual orientation was also associated with risk of oral 

HPV infection in our study, with bisexual men at the 

highest risk 

 
 

 

 

 

 

RISKS for MALES 



 
 
 
Finally, men who spent a greater number of years in 
 
education had an increased risk of acquiring an oral 
 
HPV infection, possibly because they had been 
 
exposed  to more sexual opportunities than those  
 
with fewer  years in education. 
 
 
(Kreimer et. al., 2013) 
 
 
 
 

  

  
 
  



Tobacco and HPV  

ÔRisk of having oral HPV 16 infection,  

 3x higher in current smokers;  

 2x higher in former smokers 

 

"         Kreimer , 2013 

 

 



Why Tobacco may help 

precipitate HPV oral infection  

ÔExposure induces pro -inflammatory and 

immunosuppressive effects,  

Ô
 Could  increase likelihood of HPV infection 

and persistence  

ÔParticularly in oral cavity where tobacco 

carcinogens have direct contact with oral 

epithelium.  
 



What we know  

 

 

ÔNon -smokers with HPV-positive head and neck 

squamous cell carcinomas have better median 

survival than smokers. 

 

ÔWhy most apparent in younger cohorts?  

 

     

 



Tobacco, Prognostic Factor In HPV +, - Cancer Patients  

HPV +, <20py      95%  

  

HPV +, >20py      80%  

  

HPV -, <20py      71% 

        

HPV -, >20py      63% 

  

        

 HR      2 yr Survival  

Ang et al.  (2010)  HR ð Hazard Ratio  



What we do not know  
 

ÅWhat is the biological mechanism for 

different survival rates in people with 

HPV-positive head and neck squamous 

cell carcinomas who use tobacco versus 

non -users? 



Etiology of HNSCC -Tobacco and Alcohol  
 

 

WHY donôt all smokers, alcohol 
consumers and those with HPV 
infection develop HNSCC? 

 
 
     



HNCõs - Etiologic Influencers  

 

ÔGenetics 

 

ÔGeographic region 

 

ÔLifestyle factors 

 

 Alcohol, smoking, betel quid use,  

 oral hygiene, diet , sexual behaviors 

 

ÔHPV 

      (Solomon et al, 2008; Supic  et al, 2011 )  
               

 

 

 

  
 

 

      

 

 

 

 



Cancer Res Published OnlineFirst October 1, 2014 . Levovitz , C, et al.  

Ôgenetic variation in immune -related genes 

associated with susceptibility to OPC 

  

Ôimplicates TGFBR1/TGFB  (transforming growth 

factor) signaling in  development of both OPC and 

CC.  

 

Ôimmunogenetic  basis of susceptibility to HPV 

Susceptibility to OPC  
 



Environmental  

Forces 

Lifestyle  

Variables 

Tumor 
Development 

? 





A Prognostic Factor but NOT an 

Etiologic Factor  



Women 

Never Former Current 

 
  1.27 

  
 2.13 

  
      5.83 

0. 013   0.02 
 
      0.06 
                    

 7.30    5.10       2.30 

1.7 to 12 1.4 to 18 0.38 to 30 

Incidence 

HPV16 E6 sero - 

HPV16 E6 sero+ 

    95% CI 

10 yr. Cumulative OPC Incidence Estimates, by Sex and Smoking Status 



MEN    
Never Former Current 

Incidence 
                                                     
4.45                                     

                                     
8.76 

                       
14.6 

HPV16 E6 -  
participants, %* 

                             
0.045 

                       
0.09 

                        
0.15 

HPV16 E6 +  
participants, %*Ϟ 

                                   
23 

                         
20 

                         
5.60 

 95% CI 5.9 to 36 5.8 to 55 0.94 to 30 

10 yr .Cumulative Incidence Estimates for OPC Cancer, 

Stratified by Sex and Smoking Status 



Recent Delineations of HNSCC 

 

         

HPV+          HPV-  
OPC            OC 
 

      Are we looking at two different diseases? 
 

 



Differences  

ÔPopulation affected  

ÔClinical characteristics  

ÔRisk factors (carcinogens/sexual behaviors)  

ÔTumor pathways  

ÔPatient prognosis  

ÔPretreatment imaging  

ÔCellular responses  





Who is being diagnosed with HPV+  

HNSCCs? 

 

Demographics of HPV+  

ÁYounger  

ÁCaucasian males  

ÁNon -smokers 

ÁMarijuana use  

ÁNo excessive alcohol use  

 







Histological Differences  

HPV + 

Ôbasaloid , poorly 

differentiated, 

lymphoepithelial    

Ôgrow outwards 

(exophytic ) 

Ôcystic nodal 

metastasis     

  

      

HPV- 

Ôkeratinizing 

histologies  

 

Ôwell 

differentiated 

histology  

 

 HS.C. Cantrell, B.W. Peck, G. Li, Q. Wei, E.M. Sturgis, L.E. Ginsberg 

(2013) 



Imaging Differences  

HPV+ 

ÔCystic nodal 
metastasis  

 

ÔPrimary lesions -well -
defined borders  

 

ÔExophytic  

 

 

 

 

HPV- 

ÔMore likely to demonstrate 
invasion of adjacent 
muscle  

 

ÔPrimary lesions -poorly 
defined borders  

 

ÔIsoattenuated  (not visible)  

 

 

 



 

Epidemiological Data  



 
 
 
Annually, 650,000 patients 
diagnosed with head and 
neck cancer.  
 
350,000 die.  
 

(WHO, 2012) 



Leading New Cancer Cases  
2012 Estimates, Males 

Oral cavity & pharynx    28,540 (3%) 

(WHO, 2012) 

Sixth most frequent tumor 



Globally  

Ô25% of OPC, due to HPV infection  

 

ÔHigher in economically developed countries  

 

ÔHighest increases in OPC, HPV+  

 

United States, Australia, Canada , Denmark and 

Sweden  

United States, figure exceeds 60%  



International trends among men 

1983-2002 

 
Å  Rising oropharyngeal cancer incidence in developed 

countries 

 

Å Decreasing incidence for oral cavity cancers and lung 

cancers 

 
 

 

Chaturvedi AK et al, J Clin Oncology 2013. 



International trends among women 

1983-2002 

 
Å Rising oropharyngeal cancer generally accompanied 

by rising incidence for oral cavity and lung cancers 

 
 

 

Chaturvedi AK et al. (2013); Simard  EP et al. (2014) 



¢ƘǊƻŀǘ ŎŀƴŎŜǊ ŀ ΨǘƛŎƪƛƴƎ ǘƛƳŜ ōƻƳōΩ 
warn experts 

 
Sunday 17 February 2013 

 

 

Throat cancer is the fastest-growing male cancer 
across the UK, with rates of oropharyngeal cancer (the 
part of the throat used for speaking and swallowing) in 

England and Wales increasing from 1,060 in 2006 to 
1,780 in 2010.  

 
  
 



      4.4          2.2          3.0      2.5       0.8          0.3       0.8       0.6 

MALES  

 

 

 

 

  

 

Developed 
countries  

Developed    Developing 

 countries     countries    

 

 

 

 Incidence  Mortality  

Developing  
countries   

 

 

 

Inc.    

  

Site 

 

 Inc.        Mort. Inc. Mortality 

       
     

Pharynx 

FEMALES   

Mort. 

Global Cancer Facts and Figures, 2013 





All HNCs 

 

 2014  
 

 8th consecutive year for 

increased incidence  
 

 



Does Gender Matter?  YES! 

ÅFor decades, 6:1 ratio 

ÅToday, 3:1   

ÅRationale: no finite conclusions 

ÅSpeculation: lifestyle changes, increase in 
female tobacco use, anatomical issues 
 



     1975-2009 

J Natl Cancer Inst;2013;105:175ς201 



 

Incidence of  
HPV- 
associated 
cancers, U.S.  
 
 
 
Jemal A, et al.  
2013 



       
80.2%,  

10,511) 

Ahmedin J. 

doi: 10.1093/jnci/djs491  

First published online:  

January 7, 2013  
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Color on M ap  I nt erval  St at es  

Light  blueM ales  INTERVAL STATES 

: Division of Cancer 

Prevention and Control,  

National Center for Chronic 

Disease Prevention and 

Health Promotion  
 

Light  

blue  
3.68 to 5.61  

Arizona, Colorado, Iowa, Kansas, 

Maryland, Minnesota, 

Montana, Nebraska, Nevada, New 
Jersey, New Mexico, New York, 
North Dakota, South Dakota, Utah, 
Wisconsin, and Wyoming  

M edium  Rates are per 100,000 males or 
females and are age -adjusted to 
the 2000 U.S. standard population; 
updated 9/2013 . 

Medium      

blue  
5.62 to 6.54  

Alaska, California, Connecticut, 

Hawaii , Idaho, Illinois, 

Massachusetts, Michigan, New 

Hampshire, Ohio, Oklahoma, 
Pennsylvania, Rhode Island, Texas, 
Virginia, Washington, and West 
Virginia  

Dark  

 Dark  

 blue  
6.55 to 8.18  

Alabama, Arkansas, Delaware, 
District of Columbia, Florida, 
Georgia, Indiana, Kentucky, 
Louisiana, Maine, Mississippi, Missouri, 

North Carolina, Oregon, South 
Carolina, Tennessee, and Vermont  

MALES 

http://www.cdc.gov/cancer/dcpc/about/
http://www.cdc.gov/cancer/dcpc/about/
http://www.cdc.gov/chronicdisease/about/
http://www.cdc.gov/chronicdisease/about/
http://www.cdc.gov/chronicdisease/about/


Color on M ap  I nt erval  St at es  

Light  blue  

 

 

Light 

blue  

INTERVAL 
 

 

0.57 to 1.27  

 

STATE 
Alaska, Colorado, Hawaii, Idaho, 

Iowa, Kansas, Louisiana, 

Maryland,  Montana, 

Nebraska, New Jersey, New 
Mexico, North Dakota, South 

Dakota, Texas, Utah, and Virginia  

M edium blue  

 

Medium  

blue  

 

 
 

1.28 to 1.49  

Arizona, California, Connecticut, 
Delaware, Georgia, Illinois, 

Indiana, Massachusetts, 
Minnesota, Mississippi, Missouri, 
New York, Ohio, Oklahoma, 
Oregon, Pennsylvania, and 
Washington  

Dark blue  

 

Dark blue  
 

1.50 to 2.07  

Alabama, Arkansas, District of 
Columbia, Florida, Kentucky, 
Maine, Michigan, Nevada, New 
Hampshire, North Carolina, 
Rhode Island, South Carolina, 

Tennessee, Vermont, West 
Virginia, Wisconsin, WY  

FEMALES 



Year  HPV-positive 
 

HPV-negative  Overall 

1988-1990  0.8  2.0         2.8  

2003-2004 2.6 1.0        3.6 
 

Incidence per 100,000 population. 
 

 National Cancer Institute. Oral cancer prevention (PDQ). Updated February 2013. Available at: 
http://www.cancer.gov/cancertopics/pdq/prevention/oral/HealthProfessional/page1/AllPages/Print. Accessed 2/11/13. 

Incidence Rates of HPV-negative and HPV-

positive Oropharyngeal Cancers 

 

  

http://www.cancer.gov/cancertopics/pdq/prevention/oral/HealthProfessional/page1/AllPages/Print


Incidence Rates of OPC  

1988-2004 

 

ÔHPV status of 271 patients with OPC 

 

ÔHPV positive cancers           by 225% 
 

ÔHPV negative cancers          by 50% 

Chaturvedi , E. (2011) 



Incidence of HPV-related OPCs, 1999-2008 
    
    
    4.4% per year  

     

   

 

    

    1.9% per year 

 

  

 

 

 

no significant changes in other racial and ethnic groups 

 

    

       

   



Incidence of HPV-related OPCs, 1999-2008 
 

 

 

 

 

 Men in all age    
     groups 

 

women, 15-64 years of 
age 

  

  
  

  

  

  

  

  

  

  

(Cancer Facts and Figures, 2012)  

  

 

  

  





HPV related Head and Neck Cancers  

 

 

Will surpass those caused by alcohol 
 

 and tobacco within next decade 
 
 

 

 

(Ang , 2010)  

(Brown LM, 2011)  

Oral Cancer Foundation, Center for Disease Control, National Cancer Institute, 2009  

115 



 

 

If these trends continue, by 2020, the 

annual number of HPV+  OPC cases 

among males will exceed that of 

cervical cancers among females éé 

(Cleveland , 2011)  
 

 

Centers for Disease Control and Prevention (2010). Available online: 

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5912a1.htm?s_cid

=rr5912a1_w.  



Journal of Emerging Infectious Diseases  

 

 

  slow epidemic of HPV infection induced oral 
cancers ,  

 

 notably OSCC, emerging  

  

 what we are learning and seeing is not going to go 
awayé.. 

 
Ramqvist , 2010  



http://www.youtube.com/watch?v=su7Hcdt

3Irs&feature=player_embedded 

 

 

 

 

Adina Nack 

http://www.youtube.com/watch?v=su7Hcdt3Irs&feature=player_embedded
http://www.youtube.com/watch?v=su7Hcdt3Irs&feature=player_embedded




The HPV Genome  





Early genes 
E1, E2, E4,5,6, 7 
Viral genome 
 replication 

Late genes 
L1, L2 
Encode major & minor 
capsid proteins 



HPV 16 Virus - Mechanism of Action  

ÔHigh-risk HPV oncoproteins , E6 and E7,  necessary  for 

viral replication.  

 

ÔHPV E6 -  degrades tumor suppressor p53 pathway  

 

ÔHPV E7 -  degrades tumor suppressor pRb   

 diminishing ability of host cell to undergo apoptosis  

   (i.e., programmed cell death.)  



Oncoproteins  of HPV 

Seropositivity  for E6, E7 dictates  

approach to care  



Normal Cell 
Rest phase: waits  

for signal to divide  



Biologic Mechanism of HPV  



Biologic Mechanism: Unclear  

HPV ðdoes it become part of organism/individual 

indefinitely?  

 

HPV ð does immune system destroy it?  

 

HPV ð does constant reinfection takes place?  

  

Oral Cancer Foundation. Accessed on 11/28/12  

 



HPV like HERPES? 

éé..virus lives permanently on nerve ganglion, once one 
is infected?  

 

only manifests itself occasionallyé.. periods of latency 
and dormancy ? 

 

 

é..triggers when immune system becomes 
compromised through stressors or other mechanisms?  

 



HPV Behavior  
Ô      

 

 

 

Ô active infections hard to pinpoint  

 

Ô cancer -causing HPV types, stealthy  

 

Å give rise to phantom infections with no symptoms   

            

Ô òiffyó risk of cancer far off in the future 

  

Ô makes HPV risks hard to grasp     CDC, 2013    
                                                                                
               

                  
 



JHU study - 2013 

Ô  Cervical infection returns to women 50+  

 

ÔExplanation: may have been dormant  

 

ÔExplanation: small number of cells exist but 
do not replicate  

 

ÔExplanation: life event triggers cells and they 
appear as the virus  

Baltimore Sun, March, 2013  



Are these same variables relevant 

to oral infection?  



Transmission 



Chain of Infection  

Infectious 

Agent  

SOURCE 

of agent  

ENTRY  

SUSCEPTIBLE 

HOST  

MODE of 

transmission  



Modes of Transmission  

ÔVertical  ð mother to child, through cervical canal during 

delivery  

 

ÔHorizonta l ð to family members, through motherõs milk 

 

ÔAuto -inoculation  

 

ÔSexual transmission  

 

ÔSome are even suggesting shared drinking glasses, straws  

(Yoshida, 2011)  

 

) 



 

Theories regarding Etiology of HPV+ OPC  



Biologic Plausibility  

 

ÔChronic inflammation and relationship to cancer 

 

ÔSaliva 

 

ÔBacteria 

 

ÔTissue similarity 

 

 
 



Chronic Inflammation  

 

Chronic infections/inflammation promote 
carcinogenesis.  

 

Acute infections/inflammation counteract 
or have no association with it.  

 

NSAIDS reduce risk of HPV. 
 

(Ahmadi , 2010; Jayaprakash , 2005; Scully, 2008) 



Biologic Plausibility ð Chronic Inflammation  

 

Cervicitis         Cervical Cancer  

 

Pancreatitis        Pancreatic Cancer  

 

Ulcerative Colitis      Colon Cancer  



Periodontal Disease?  

ÔChronic Inflammation  

ÔTissue Abrasion 

ÔEntry point for virus?  



The primary route of mucosal 

HPV infection is the 

transmission through a 

mucosal injury  



Higher viral load in saliva 

More transmission 

HPV enters 

     Basal cells proliferate 

Periodontal Disease 
                       

  Microabrasions    



Periodontal Disease?  

ÔLink between poor oral hygiene and 

HNSCC has been suggested  

 

ÔAre those with poor oral hygiene who 

develop periodontitis  at higher risk for 

HNSCC?  
 

(Guha , 2007, Talamini , 2000, Tezal, 2012, Gillison, 2014) 

 



Biofilm  

Removal required for reversal of periodontal 
disease process  
 

ÔRequires ña thorough, professional dental 
cleaningò* 

 

ÔñMaintenance of good personal oral 
hygiene through brushing and flossingò* 

 
(Tezal, 2012) 

 



Examining the Association between Oral 
Health and Oral HPV Infection  

 

ÔCancer Prev Res Published 

OnlineFirst August 21, 2013 . 

 

 

 
Ô Thanh Cong Bui, Christine M. Markham, Michael Wallis Ross, et al . 



Examining the Association between Oral 
Health and Oral HPV Infection  

 

Ôpoor oral health 56 percent          prevalence of oral 

HPV infection  

 

Ôgum disease and dental problems, lost teeth       

 rates of oral HPV infection.  

 

Ôrisk in those with poor oral health        than those who 

smoke and have risky oral sex practices, i.e., known 

risk factors for HPV.  

 



 

Critics of the study  
 

Findings are merely associative, not causal.  

 

Those with HPV infections - likely to have less 

healthy general behaviors.  

 

BUTé. good oral hygiene lowers risk of 

bleeding gums, mouth ulcers and other points 

of entry for HPV.  

 
 



Smokers 

with 

periodontal 

disease  

Smokers 

without 

periodontal 

disease  

More likely 

to be HPV - 

poorer prognosis than 

non -smokers with HPV+  

Role of Smoking, Periodontal Disease & 

HPV+ OPC: ? 

more likely to 

be HPV+  (Tezal, 2012) 



BOT and Chronic Periodontitis  

ÔCase Control Study  

Ôn=30 

Ô86% of HPV+ had chronic periodontitis  

Ô22% of  HPV- had chronic periodontitis  

ÔFor every mm. of ABL, 4 fold risk  
 

(Tezal, 2009) 

 



Tezal Vs. Horewicz  

ÔTheory on chronic 

periodontitis and HPV 

etiology  

ÔNo HPV in gingival tissue  

 

ÔJ Perio., 2010 



Biologic Plausibility: Saliva  

ÔInteracts with carcinogens  

 

ÔMetabolizes tobacco and alcohol 

into carcinogens  



Salivaõs Role 

ÔPromotes transmission, replication  

ÔInteracts with shed viruses, bacteria 

and other carcinogenic metabolites  

ÔMore than 75% of oral cancers - found 

in saliva drainage sites  
 

(Tezal, 2009) 

 



Comparison with herpes  

ÔPathogenic consortium  

ÔHerpes -associated pockets > periodontal 

bacteria  

ÔAssociated with higher salivary viral load  

ÔPotential for greater transmission  



Bacteria  

ÔMay induce changes in epithelium  

ÔInvolved with genetic change  

ÔCan increase nitrosamines and other 

carcinogens  

 buté.. 

ÔIs it the bacteria or their result: inflammation  



Bacterial Analogy re Cervical Cancer  

ÔInfluence of Bacteria  

 

ÔIn presence of chlamydia,  
 

ÔMore persistent Cervical HPV infection  

ÔGreater risk of Cervical Cancer  

Naucler , et al., 2007; Safaeian  M, et.al., 2010)  



Bacteria  

 

 FLOURISH IN BIOFILM 



Biofilm  

Mechanical removal required for reversal 
of periodontal disease process  

 

ÔRequires òa thorough, professional 
dental cleaningó* 

ÔòMaintenance of good personal oral 
hygiene through brushing and flossingó* 
 

(Tezal, 2012) 

 



 

Wang Ren -sheng   August 19, 2013 DOI: 10.1371/journal.pone.0071122  

 

ÔMeta -analysis -  8 case -control studies; 1 cross-

sectional study;  5,204 patients and 5,518 

controls  

 

Ôsuggests        association between tooth loss/risk 

of head and neck cancer.  

 

Ôrisk probably independent of conventional head 

and neck cancer risk factors.  

CARIES and HNC 



Dental Caries and Head and Neck Cancer  

 

Ô620 participants (399 cases and 221 controls)  

 

ÔInverse relationship found  

 

ÔFuture studies  - assess potential beneficial effects of 

lactic acid bacteria and the associated immune 

response on HNSCC.  

 
Tezal, et al., 2013 JAMA Otolaryngol  Head Neck Surg . doi:10.1001/jamaoto.2013.4569  

 



We have learned about the virus.  

 

Letõs see how we can help prevent it! 



ASSESSMENT 



Identifying risk factors  

 

ÔComprehensive HHx 

ÔIdentification of historical risk factors  

ÔSocio -demographics  

ÔKnowledge of past surgeries, hospitalizations,  

 suspicious skin lesions, family histories  

 



Identifying Risk Factors  

ÔFocus on SH: questions related to diet, 
alcohol consumption, tobacco use 
including marijuana  

 

ÔSexual practices?  

 

ÔOral hygiene indices  
 



Assessment  

Extra-intra  

 oral exam  



Location, Location, Location: Histologic Basis  

 

ÔLymphoepithelial  tissue of Waldeyer  ring ð
encompasses tonsillar  area  

 

ÔRing: deep invaginations, tonsillar  crypts  

 

ÔMore exposure to HPV  

 

ÔImmature basal cells in this area  

 

ÔReplication of virus associated with basal cell 
proliferation  



Tissue, Tissue, Tissue 

 

ÔOropharyngeal  area and cervix lined 
with similar types of mucosa  

 

ÔBoth areas have transformational 
tissue 

 

ÔProclivity of HPV for basaloid  cell layer  

 
 

 

(Monsjou , 2010) 

 



Periodontal Assessment  

ÔNeed for thorough periodontal 

examinations  

 

ÔDocumentation is critical  

 

ÔCases must be followed closely  



Social History  



Associated variables  

HPV 16 positive HNSCCs: 

 

1. White  

2. College -educated  

3. Annual income of $50,000 or higher  

4. Homosexual white males ( Gillison, 2008) 

5. Bisexual males  ( Kreimer , 2013) 

 
 

) 

 



Sexual Risk Behaviors 



 

Risk Behaviors for HPV 16 positive OPSCC  

 

 

 

 

 

 

Behavior                 HPV + OR*   

 

ÔLifetime vaginal -sex partners >26     4.2  

ÔLifetime oral -sex partners >6       8.6   

ÔCasual -sex partner          2.4  

Ô<18 yrs. at first intercourse        2.1  

ÔRare condom use           2.1  

ÔSexual partner with h/o         3.9  

 HPV associated cancer  
 (Gillison, 2009; DõSouza,2007);adjusted for age, gender, family history, oral hygiene, alcohol, 
tobacco    

 

*              
 

 

 

 

 

 

 

 

*     



Risk Factors: HPV and Head and 

Neck Cancer  

1. History of genital warts  

2. Oral -anal contact  

3. òOne night standsó 

4. Rare condom use  

5. History of STDõs 

6. Open mouthed kissing  

7. Age, first oral sex  

 

  
(Gillison , 2008 ;Smith, 2004) (DõSouza, 2007, 2009) 

 
 

 

  

 



Sample:  2,116 men and 2,140 women  

Source:  federal data; NHANES (2009 ð10)  

 

Methodology: behavioral questionnaire; oral -rinse 

sample for HPV detection.  

 

Data Analysis:  
1. by gender, age -cohort (20 ð29, 30ð44, 45ð59, 

60ð69) and race;  

2. multivariate logistic regression -evaluated 

 predictors of oral sexual behavior and oral 

HPV16 infection . 



NHANES (National Health and Nutrition 

Examination Survey) 2009 -2010 

ÔCross-sectional study; men and women aged 14-69 

ÔStatistically representative sample: 5,579 participants  

ÔOral rinse, in-home interviewer-administered survey  

ÔSubstance abuse and sexual behavior taken by audio, 

computer-assisted self-interview  

Ô Gillison et al 2012  
 



In every age group,  

 

Whites - significantly more likely to 

have had oral sex at some point in 

their lives  

 

Cohort with most oral sex: young -ish 

(age 30 -44), white males.  



2012 Data  

Ô7% of the US population:  active oral HPV 
infection  

Ô3.7% high risk  

Ô1% HPV 16 ð 2.13 million individuals  

  

Oral HPV infection confers a 14 -
fold increase in risk of HPV 
cancer  

 (Gillison et al, 2012)  



(Gillison, 2012) 

 

ÔHPV -  not likely to spread through kissing or 
casual contact  

 

ÔMost cases of oral HPV can be traced to oral sex 

 

Ô"There is a strong association for sexual behavior, 
and that has important implications for public 
health officials who teach sexual educationé." 

 
 

 

 

 



Newly Uncovered Influencing Variables 

(Kreimer , 2013) 

 

1. Marital Status  

 

2. Sexual Orientation  

 

3. Years of Education   



2014 

Ôthe more oral sex, the more likely to 
get HPV  

 
 

 

(DõSouza G, et.  al.,  2014) Differences in Oral Sexual Behaviors by Gender, Age, 
and Race Explain Observed Differences in Prevalence of Oral Human 
Papillomavirus Infection. PLoS ONE 9(1): e86023. 
doi:10.1371/journal.pone.0086023 ð most recent reference ð  



Cervical Cancer  



Cervical Cancer  

ÔHPV 16: main cause of 
cervical Ca  

 

Ô3 out of 4 women ages 15 -49: 
infected with genital HPV in 
their lifetimes  

 

(NCI, 2010)  
 



Genital HPV Infection Duration:  

 

ÔAverage duration of infection: 8 months  

 

ÔInfections that persists over time > associated 

with increased risk of cancer development.  

181 



Histological Progression of Cervical 
Cancer  

HPV Infection 

Low-grade 
Dysplasia 

High-grade 
Dysplasia 

Cancer 
Of 

Cervix 

10-20,000,000       
exposures 

1,000,000 

300,000 

12-14,000 -  4,000 deaths/year 

NCI, 2010 





  Cervical    Oral HPV 



Partner Risk 



2006 Finnish Study: Married Couples With Healthy 

Mucosa  

 
Sampling at baseline and at months 2, 6, 12, 24, and 36,

 results suggested that oral route is important HPV 
 transmission route between partners.  

 

One spouse -10 fold risk of acquiring persistent oral HPV 

infection if other spouse had persistent oral HPV infection.  

 

Oral HPV infection in one spouse: unrelated to genital HPV 

infection in the other.  
          

   (Rintala  et al. 2006)  



2013 Data ð DõSouza: Partner Risk 

 

166 patients with HPV -OPC 

94 spouses or long -term partners  

DNA samples from both groups, using 30 -second 

mouth rinse and gargle.  

Baseline and year later.   

 

http://www.onclive.com/conference -coverage/asco -2013/  



Study Subjects: DõSouza 

HPV+ HNC Patients 

Ô56 yrs. (median)  

Ô89% male  

Ô92% white, non -Hispanic  

Ô39% more likely to have 

had >10 lifetime oral sex 

partners  

ÔSample analysis ð HPV in 

tumors  

Partners 

Ô53 yrs. (median)  

Ô95% female  

Ô92% white non -

Hispanic  

Ô11% lifetime oral sex 

partners  

ÔSample analysis ð 

rinse/gargle  

 



DõSouza, 2013 

Ô65% of cases: HPV DNA found in oral exfoliated cells  

Ô54% had HPV16 

ÔAfter 1 year, and tx completion, oral rinse samples from 

the HPV-OPC cases: òvast majority no longer had any 

HPV16 DNA detectable  

Ô See more at: http://www.onclive.com/conference -coverage/asco -2013/Partners -of -HPV-

Positive-Oropharyngeal -Cancer -Patients -Not -at -Increased -Risk-of -HPV-Infection -or-Oral -

Cancer#sthash.qXL4Smkf.dpuf  



DõSouza, 

2013 

Prevalence of oral HPV infection - not increased 
among partners [of patients with HPV -OPC]  

 

Partnersõ risk of HPV-OPC remains low  

 

Couples with hx of several years have likely shared 

whatever infections they have  

 

No changes in their physical intimacy needed.  



Public Health: Detection 

and Diagnosis  



Baseline: 32.5 percent of oral and pharyngeal cancers 
were diagnosed at the localized stage (stage 
1) in 2007  

Target: 35.8 percent  

Target-
Setting 
Method: 

10 percent improvement 

Data 
Sources: 

National Program of Cancer Registries 
(NPCR), CDC; Surveillance, Epidemiology and 
End Results (SEER) Program, NIH, NCI 

OH-6     Increase the proportion of oral and pharyngeal cancers detected at the 
earliest stage: Healthy People 2020 



Head and Neck Cancers: U.S.  

 

Ô70% of lesions detected by oral health 

professionals during visual and palpation 

screening exams are late Stage III and IV 

 

Ô58% of patients < 5 year survival rate 
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Death Rate and Risk  

ÔMay remain unnoticed 

 

ÔProspers without producing pain or 

recognizable symptoms  

 

ÔRisk may remain for years 
 

 



Why such a low detection rate for HPV+ HNSCC?  

 

ÔContributes more to oropharyngeal,  tonsillar, 
base of tongue cancers 

 

ÔLesions often not visible 

 

ÔEarly warning signs of disease, i.e., tissue 
discolorations, often not present  
 



Why detection is challenging?  

OPC symptoms are shared with many 

other benign conditions  

 

Often inaccessible to the naked eye  



Symptoms: Oral And Oropharyngeal  Cancer  

Sore that does not heal  

Red or white patch  

Lump or thickening in the cheek  

Hoarseness 

Numbness of mouth or tongue  

Pain or bleeding in mouth  

Headaches  

 



Symptoms of Oral and Oropharyngeal  Cancer  

ÔEar and/or jaw pain  

ÔChronic bad breath  

ÔChanges in speech  

ÔLoose teeth or 

toothache  

ÔDentures that no 

longer fit  

ÔFatigue  

ÔDifficulty chewing, 

swallowing, or moving jaws 

or tongue  

ÔLoss of appetite  

ÔUnexplained weight loss  

ÔTrismus 

 

 

 



Oral and Oropharyngeal  Cancer Diagnosis  

ÔOften found by RDH/DDS during routine checkup  

ÔPhysical examination ð possibly  

ÔChairside  screening technologies  

ÔX-ray or panorex  

 

ÔPatient report of symptoms  
 



How is Oral and Oropharyngeal  Cancer 

Diagnosed?  

ÔComputed tomography (CT or CAT) scan  

ÔMagnetic resonance imaging (MRI)  

ÔUltrasound  

ÔPositron emission tomography (PET) scan  

ÔEndoscopy  

ÔX-ray or panorex  

ÔBarium swallow  

ÔDiagnosis is confirmed with a biopsy  

 

 

 

 



Which Test and Why? 

CT scan MRI PET 
Pros ωRapid acquisition time 

ωPatient tolerance 

ωSuperior bone detail 

ωMultiple planes assess 
tumor volume 

ωSuperior soft tissue 
resolution 

ωNo IV contrast 

ωEntire body 

ωMay delineate 
questionable findings 
from other scans 

 

Cons ωIV contrast with 
allergy concerns 

ωPoor soft tissue 
contrast 

ωMetallic dental 
applicances interfere 

ωPatient movement 
distorts 

ωBone detail inferior 

ωLonger time for patient 

ωAny metal may preclude 

ωCost 

ωAvailability 

ωEquivocal results 
may   not be helpful 



Some OPCõs are visible 

Value of thorough head and neck exam  





Courtesy of: Michael Finkelstein and Gilbert Lilly, University of Iowa College of Dentistry and Hardin MD, University 
of Iowa.. http://www.lib.uiowa.edu/hardin%5Cmd/ui/dent/mouthcan

cer2.html 

Carcinoma of soft palate and tonsillar area -- 
Asymptomatic, pebbly erythematous area. 

http://www.lib.uiowa.edu/hardin/md/ui/dent/mouthcancer2.html
http://www.lib.uiowa.edu/hardin/md/ui/dent/mouthcancer2.html


Tonsillar Cancer:  
Courtesy of Dr. Martin Tyler, McGill University, and PennWell Corporation 



Tonsillar Cancer:  
Courtesy of Dr. Martin Tyler, McGill 
University,  
and PennWell Corporation 



Tonsillar Cancer:  
Courtesy of Dr. Martin Tyler, McGill University, and PennWell Corporation 


