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2008 Nobel Prize 
in Physiology or Medicine 

Harold zur Hausen, M.D. 



Mucosal  
sites of infection 

~ 80 HPV 
Types 

Cutaneous 
sites of infection 

“Common”  
Cutaneous  

Warts 

~40 HPV 
Types  

Genital Warts 
Laryngeal Papillomas 

Low Grade Cervical Disease 

Low risk (non-oncogenic) 
HPV 6, 11 most common 

High risk (oncogenic) 
HPV 16, 18 most common 

Anogenital & Oropharyngeal Cancers 
Cancer Precursors:  

Anogenital High Grade Dysplasias 



Benign Diseases Attributed to HPV 
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Each Year among Women in the U.S.: 

1.4 million new cases of CIN 1 
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Proportion of Cancers Attributed to HPV 
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Oropharyngeal 

Anogenital Cancers 

Anal                                                    Penile 



 Oral Cavity Nasopharynx 

Larynx 
 Hypopharynx 

H&N Squamous Cell Carcinomas 

 Oropharynx 
• soft palate 

• tonsil 
• base of tongue 
• post pharyngeal wall 

Nose/Paranasal Sinuses 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=HKUTolBU1iWIdM&tbnid=GxXS4_FGaVVQ5M:&ved=0CAUQjRw&url=http://www.drraimemorial.com/cncer-treatment-in-chennai.html&ei=yVqFUoj0JNLE2QXFyYDgBQ&bvm=bv.56343320,d.b2I&psig=AFQjCNGXuXXQn3tuCWMr6POfN--7QNlDmA&ust=1384557098485740


Genital HPV Infection 

Most females & males will be infected with 
at least one HPV type at some point 
 

–  80 million Americans currently infected  
–  14 million new infections/year in the US 
–  the most common “STD” 
–  most are asymptomatic 
–  most common in teens & early 20s 

Jemal A et al. J Natl Cancer Inst 2013;105:175-201 



Oral HPV prevalence by age 



any HPV                        oncogenic HPV                      HPV16 

4%                                        2%                                       1% 
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J Natl Cancer Inst 2013 



J Natl Cancer Inst 2013 



Epidemic of HPV Cancers in U.S. Men 

APC: 
+5% 

 
 

 
+5% 

 
 
 
 
 
 
 

+3% 
 
 
 

~0% Penis 
< 1/100,000 



Second Primary Cancers in Men Segregated by Marrital Status 
SEER Database 

• Sikora, Morris, & Sturgis 
 Arch Oto-HNS, 2009 
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Newly Diagnosed-Untreated Cases 
Presenting to MD Anderson Each Year 
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Median Age = 60 
= 55 

MDACC Prospective Database 
 (No. = 1,457) 

Median Age = 55 
Years:    95-99   00-04   05-09   10-14 
Median:   54        55        56        56        

No. = 3,891 



Chaturvedi AK, et al. 
JCO 2008. 

Oropharyngeal Cancer 

Chaturvedi AK, et al. JCO 2008. 

Oropharyngeal Cancer 
SEER Age-adjusted 

Incidence 



*Penile cancer statistics for men between the ages of 20 & 39 not shown because there were < 16 cases. 
Watson et al. HPV-associated cancers—United States, 2004-2008. MMWR 2012;61:258-261. 

HPV-Associated Cancer Incidence by Age 
& Median Age at Dx 

Males, United States, 2004–2008 



Chaturvedi AK, et al. JCO 2008. 

Males 

Oropharyngeal Cancer 
SEER Age-adjusted Incidence 
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Income 

Low: <$50K 
Mid: $50-$100K 
High: >$100K 

 
Education 

Low: ≤HS/GED 
Mid: Tech/Voc 

High: ≥Bachelor’s 
 

SES Composite 
Low: Lowest 1/3 
Mid: Middle 1/3 

High: Highest 1/3 
 

Socioeconomic Distribution 

Dahlstrom & Sturgis, submitted. 
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 (No. = 1457) 



Chaturvedi AK, et al. 
JCO 2011. 

HPV+ Prevalence among 271 Oropharyngeal Cancers 
1980-2004 Trends in SEER (Hawaii, L.A., Iowa) 



Date of download:  3/24/2014 Copyright © 2014 American Medical Association. All rights reserved. 

JAMA Otolaryngol Head Neck Surg. 2014;():. doi:10.1001/jamaoto.2014.141 

JAMA Otolaryngol Head Neck Surg 2014;():.doi:10.1001/jamaoto.2014.141 
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HPV Prophylactic Vaccines 

HPV Virus-Like Particle 

• Recombinant L1 capsid 
proteins that form  
“virus-like” particles 
 

• Non-infectious and  
non-oncogenic 
 

• Produce higher levels of 
neutralizing antibody 
than natural infection 
 



HPV Vaccines Currently Licensed in U.S. 
Bivalent 
2vHPV 

(Cervarix) 

Quadrivalent 
4vHPV 

(Gardasil) 

9-Valent 
9vHPV 

(Gardasil 9) 

Manufacturer GSK Merck Merck 

HPV Types 
Included 16, 18  6, 11, 16, 18 6, 11, 16, 18,  

31, 33, 45, 52, 58 

Contraindications Hypersensitivity  
to latex* 

Hypersensitivity  
to yeast 

Hypersensitivity  
to yeast 

Dose Schedule 3 dose series:  
0, 1, 6 months 

3 dose series:  
0, 2, 6 months 

3 dose series:  
0, 2, 6 months 

Genital Warts, 
~70% of 

Cervical  Cancers, 
& ~90% of HPV+ 

OP & Anal Cancers 

 ~70% of 
Cervical Cancers, 
& ~90% of HPV+  

OP & Anal Cancers 

Genital Warts, 
~85% of 

Cervical  Cancers, 
& ~90% of HPV+ 

OP & Anal Cancers 



Girls and Boys can start HPV vaccination at age 9 

Preteens should finish HPV 
vaccine series by 13th birthday 

Catch-up Vaccination: 
girls 13-26 years old who 

have not started or finished 
HPV vaccine series 

Catch-up Vaccination: 
boys 13-21 years old who 

have not started or finished 
HPV vaccine series 

HPV Vaccine Recommendation 



HPV Vaccination Is Safe, Effective,  
and Provides Lasting Protection 

• SAFE 
–  Benefits far outweigh any potential risks  
–  Similar to safety reviews of MCV4 and Tdap vaccination 

 

• EFFECTIVE 
–  Population impact against early and mid outcomes are 

already being reported in multiple countries 
 

• LASTING PROTECTION 
–  No evidence of waning protection 

 
Garland et al, Prev Med 2011; Ali et al, BMJ 2013; 
Markowitz JID 2013;  Nsouli-Maktabi MSMR 2013 





External Genital Lesions 
(N=2,545) 

placebo 
 
 
 

qHPV vaccine 

AIN or worse 
(N=255 MSM) 

placebo 
 
 
 

qHPV vaccine 



2013 



38% 
 
 
14% 



Jemal A, et al. J Natl Cancer Inst 2013 
13-17yo Girls in 2013: 

38% 
13-17yo Boys in 2013:  

14% 

57% 
 

43% 
 

21% 
 

<7% 
 

39% 
 

15% 
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George Papanikolaou 
(1883-1962) 



annual burden of genital HPV-related disease 
(U.S. females)  

4,100 cervical cancer deaths 
12,900 new cases of cervical cancer 

330,000 new cases of HSIL: CIN2/3 
(high grade cervical dysplasia) 

1.4 million new cases of LSIL: CIN1 
(low grade cervical dysplasia) 

1 million new cases of genital warts 

  

  

   

   

3 million cases & $7 billion  



Chaturvedi AK, et al. 
JCO 2011. 

Trends in Cancer Incidence & Number 
Oropharynx vs. Cervix 



 
Median Age at Presentation: 

 
45yo                               55yo 

 
 

Cervix Oropharynx 
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Open monthly meeting to discuss topics in HPV-
associated malignancies 
 

Attendees from across the Texas Medical Center 
 

Founding Members: 
 Cathy Eng (GI Medical Oncology) 
 Lance Pagliaro (GU Medical Oncology) 
 Curtis Pettaway (Urology)  
 Kathleen Schmeler (Gyn Oncology) 
 Erich Sturgis (H&N Surgery) 

HPV-OAG (oral-anogenital) Lecture Series 
established in 2012 



 $10 million gift (Randy Weber, Merrill Kies, and David Rosenthal) 
 

 Create and leverage a central infrastructure 
 

 2014-2022 window:  $2M year one ► $1M/year x 8years 
 

 9 sections (prevention, infrastructure, discovery, and clinical trials) 

Charles and Daneen Stiefel Gift 
established in 2013 



• Co-Leaders:  Cathy Eng, Lois Ramondetta, & Erich Sturgis 
• Expert Panel:  
 Peter Howley (Dana-Farber) 
 Douglas Lowy (NCI) 
 Mona Saraiya (CDC) 
 John Schiller (NCI) 
• Agenda: 

I. Public Health & Prevention 
II. Screening 
III. Biology & Therapeutic Potentials 

• Product:  Set of priorities and Action Items 

MDA Retreat on HPV-associated Cancers 
Inaugural Retreat:  2014 



Six Priorities 

1) Potential to eradicate BUT vaccination lagging 
 

2) Cervical screening works BUT access not universal 

3) No screening exists for oropharyngeal and rare sites 
 

4) Pre-invasive treatment costly to individual and society 

5) Std. treatment for invasive cancers works but…toxic 

6) Recurrence is typically a disaster 



Education & 
Policy 

(Ramondetta) 

Prevention & 
Screening 
(Schmeler) 

Target Discovery 
& Novel Trials  

H&N 
(Glisson) 

Administrative Core (Sturgis) 

Target Discovery 
& Novel Trials  
Rare Tumors 

(Eng) 

Target Discovery 
& Novel Trials  

GYN 
(Frumovitz) 

Cores/Platforms 
Cancer Prev. & Control (E.H.) 
Government Relations (M.M.) 

Provider Education (K.W.) 
Public Education (S.K.) 

Cores/Platforms 
APOLLO   CCCT 

Immunotherapy  Big Data 
Genomics  Proteomics 

Clinical Trials Oversight Committee: 
clinical members from above (CE,BG,MF,LR,KS,&ES), Lance Pagliaro, & a 
representative from the Steering Committee. 

Steering Committee:  
George Chang, John Heymach, Karen Lu, Jeff Myers, & Curtis Pettaway 

External Advisory Committee:  public health expert, premalignant clinical disease 
expert, expert clinicians for each disease site, HPV virology expert, & pt. advocate 

MDA Pilot(1 year) HPV Moon Shot 
$1.5 million Awarded:  September, 2014 



HPV Full(5 year) Moon Shot 
Submitted April 30, 2015 and Presented to SAB May 21, 2015 

Cancer Prevention and Control Platform: 
Health Policy 

Government Relations 
Professional Education 

Public Education 

 
Platforms/Engines: 

Cancer Genomics Lab 
Institute for Applied Cancer Sciences 

 

 
 
 

Platforms/Engines: 
Center for Co-Clinical Trials 

Immunotherapy 
 
 
 

Policy & Education 
(Lois M. Ramondetta) 

Screening 
(Kathleen M. Schmeler) 

Flagship  #1 
Prevention & 

Screening 

Rare Tumors 
(Cathy Eng) 

GYN 
(Michael M. Frumovitz) 

Head & Neck 
(William N. William) 

Flagship #3 
Immunotherapy 
& Novel Trials 

Genomics 
(Curtis R. Pickering) 

Target Discovery 
(Faye M. Johnson) 

Flagship #2 
Discovery 



Conclusions 
 

 HPV cancer epidemic – oropharyngeal, anal, & vulvar 
 

 HPV vaccination is imperative: 
 Further Delay = Exponential Costs & Suffering 

 
 Without novel screening/treatment of premalignancy:   

 30 years of increasing incidence 
 

 Less toxic (& more effective) therapies are needed: 
 Must integrate our efforts across disease sites 



George Harrison 
1943 - 2001 

Oropharynx Cancer 

Thank You 
 

esturgis@mdanderson.org 

http://www.med-ars.it/virus/hpv1.jpg
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