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What is HPV? - Epidemiology 
of HPV related cancers
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Cancer Site Average # 

Cancers Per 

Year at Site 

(a)

Percent 

Probably 

Caused by 

HPV (a)

Number 

Probably 

Caused by 

HPV (a)

Percent HPV 

Cancers 

Probably 

Caused by 

HPV16 or 18 

(b)

Number 

Probably 

Caused by 

HPV16 or 18

Anus 4,767 93 4,500 93 4,200

Cervix 11,967 96 11,500 76 8,700

Oropharynx 11,726 63 7,400 95 7,000

Penis 1,046 36 400 87 300

Vagina 729 64 500 88 400

Vulva 3,136 51 1,600 86 1,400

TOTAL 33,371 25,900 22,000

(a) Centers for Disease Control and Prevention. Human papillomavirus-associated cancers—

United States, 2004-2008. MMWR. 2012 Apr 20;61(15):258-61. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/22513527

(b) Gillison ML, Chaturvedi AK, Lowy DR. HPV prophylactic vaccines and the potential prevention 

of noncervical cancers in both men and women. Cancer. 2008;113(10 Suppl):3036-46. Available 

from: http://www.ncbi.nlm.nih.gov/pubmed/18980286
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HPV vaccines – a 
remarkable success story



Richard Schlegel, M.D., Ph.D.



Papillomavirus Vaccine 
Development

• HPV monovalent (HPV 16) vaccine 
shown to protect against 
persistent infection 2002

• Schlegel lab (Georgetown) 
develops bivalent vaccine against 
HPV 16/18 – licensed through 
Medimmune to GSK



www.lancet.com Vol 364 November 13, 2004

http://www.lancet.com/
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Trends in HPV Vaccination Rates: Ages 
13-17 Yrs





The US cancer 
landscape is 
changing 
rapidly



Head and Neck Cancer –
distinct anatomic sites with distinct biology 



Papillomavirus and Head and 
Neck Cancer

• 2/3 of oropharyngeal (tonsil and base of 
tongue) cancers contain detectable HPV DNA

• Almost all of these cancers associated with HPV 
16

• HPV incidence increasing, now accounts for 
about 25% of all head and neck cancers

• Associated with other cancers as well



Oropharyngeal cancer cases in men now 
outnumbers cervical cancer cases in women

Chaturvedi et al JCO 29: 4294, 2011



By  2030 there will be four times as many cases
of oropharyngeal cancer in U.S. men as cervical 

cancer in U.S. women

Chaturvedi et al 

JCO 29: 4294, 2011



HPV associated head and neck cancer is climbing rapidly 
while smoking related head and neck cancer is declining

Chaturvedi et al 

JCO 29: 4294, 2011



Oropharyngeal Cancer -
Concomitant Cisplatin/RT

Pre Treatment Post Treatment



TAX 324: Sequential Combined Modality Therapy
TPF vs PF Followed by Chemoradiotherapy
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Survival Time (months)
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HPV Analysis – TAX 324



• 270 cases available (of 521)

• 269 yielded adequate DNA

• 238 interpretable HPV results

• Validation set (49 random cases 
repeated) error 0/49 for E6, 1/49 for 
E7

• 68 HPV positive, 170 HPV negative

• 59/68 positive cases oropharynx

• 49% of oropharynx HPV positive

HPV Analysis – TAX 324



HPV Positive Tumors Have 
Excellent Prognosis – TAX 324

All Patients Oropharynx



RACIAL DISPARITIES IN 
HEAD AND NECK CANCER



Racial Disparities in 
Head and Neck Cancer

“If  you get cancer, whether you live or die 

shouldn’t be determined by your zip 

code.”   

Stewart Greenebaum



All Sites – Cancer Mortality Rates 1973-2004
By Race, Males and Females
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Age-adjusted to the 2000 US standard population. 

Source: National Center for Health Statistics, Centers for Disease Control and 

Prevention



Black patients with locally advanced HNSCC 
show poor survival compared to whites – RTOG 

9003, 9501



Black patients with locally advanced HNSCC
show poor survival compared to whites – TAX 

324
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Cancer Prev Res 2009;2(9) September 2009



Impact of Race on Survival
University of Maryland

All Patients



All Patients Oropharynx

Impact of Race on Survival
University of Maryland



All Patients
Oropharynx Non-Oropharynx

Impact of Race on Survival
University of Maryland



4am moment – “gee there is 
something similar about these curves….”

U of MD - Race Tax 324 - HPV



HPV Positive Cases by Race –
TAX 324

Race* HPV 
negative

HPV 
positive 

Total 

White 130, 66% 66, 34% 196

Black 28, 97% 1, 3% 29

Total 158 67 225



Race HPV 
negative

HPV 
positive 

Total 

White 130, 66% 66, 34% 196

Black 28, 97% 1, 3% 29

Total 158 67 225

Whites 10 times more likely than blacks to be HPV positive p=0.0003

HPV Positive Cases by Race –
TAX 324



Impact of Race on Survival
TAX 324 Study

All Patients Racial Disparities

Racial disparity is due to large number of white patients with

good prognosis HPV positive tumors – rate of HPV positive tumors

very low in blacks.





HPV Summary  – Tax 324 and U. Maryland

TAX 324 UMGCC OPC

HPV- (%) HPV +(%) HPV- (%) HPV+ (%)

White 130 (66) 66 (34) 67 (53) 54 (47)

Black 27 (96) 1 (4) 62 (87) 9 (13)

Total 157 67 129 63

Combined TAX 324 +UMGCC

HPV - (%) HPV+ (%)

White 197 (62) 120 (38)

Black 99 (91) 10 (9)



HPV 16 Positive Oropharyngeal Cancer 1992-2007, 
University of Maryland
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Prognostic Markers in 
Oropharyngeal Cancer
Tax 324, U. of Maryland



Markers Analyzed (2)

● Bcl-2

 Resistance to apoptosis 
– favorable prognosis

(Dako 124)

● Thymidylate synthase

 Resistance to 5-
fluorouracil – adverse 
prognosis

(Zymed TS 106)



Markers Analyzed (3)

● Beta-tubulin-II

 Target of taxanes -
?adverse prognosis

(Biogenex JDR 3B8)

● Her-2 neu

 Negative prognostic factor 
in several cancers

(Dako A0485)



TAX 324 - Marker expression and 
survival – Univariate Analysis



TAX 324 – Beta-Tubulin-II
expression and overall survival
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HPV status and biomarkers define risk 
groups in oropharyngeal cancer

High risk HPV 

negative – Beta 

tubulin positive or 

2/3 other markers 

positive



Conclusions

● HPV is a growing cause of cancer worldwide – in women 
and in men.

● 75% of the US population has been exposed to HPV, 
nearly 15% have active asymptomatic infection

● The HPV vaccine is safe and effective and should be given 
to all children starting at age 9 

● HPV associated oropharyngeal cancer has a good 
prognosis but can still be lethal

● HPV and other prognostic markers can be combined to 
tailor therapy

● HPV may explain some but not all outcome disparities in 
head and neck cancer and is the subject of ongoing 
research
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