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Why am I here?

As a physician (internist /oncologist)

As a vaccine enthusiast

As a cancer prevention advocate



Questions often posed to oncologists

Am I going to die?

What caused this?

Why have we not stamped out 

cancer?



Curing cancer is not one size fits all
Cancer has many different causes

Many steps go wrong within a cell 
to cause a cancer

Curing cancer is costly, 
complicated, and often toxic

PRIMARY PREVENTION is better



Early detection, aka secondary 

prevention, is NOT prevention

Polypectomy for in situ colon 

cancers is curative treatment but 

not prevention

LEEP for in situ cervical cancers are 

often curative treatments but not 

prevention



What are the preventable cancers?

 Skin cancers linked to unprotected UV exposure

 Cancers of lung, esophagus, bladder, kidney, pancreas, head and 

neck linked to tobacco exposure

 Leukemias linked to organic chemical and pesticide exposure

 Mesothelioma linked to asbestos exposure

 Liver cancer linked to chronic hepatitis C and B infection

 Lymphomas, KS, brain tumors, anal cancer linked to HIV infection

 Seven cancers linked to Human Papilloma Virus (HPV) infection

 In all these cases you can reduce cancer incidence by preventing 

exposure



Why am I focused on HPV?

It is one carcinogen that can lead to  

at least 7 different cancers.

Unlike other carcinogens that require 

lifelong avoidance for prevention, a 

brief anti-HPV intervention early in life 

provides lifelong protection. 



What is HPV?

 Double-stranded, circular DNA virus spread by 
skin to skin contact, sex not required

 Four genotypes responsible for most cancers 
16, 18, 31, 33

 Condoms are only 70% effective at preventing 
infection with HPV when sex involved

 Majority of infections are cleared, but 20% may 
become chronic infections

 Cancers arise in those chronically infected



More HPV Facts

Both males and females can get HPV. It’s very common; the 
CDC estimates that between 80-90% of sexually active people 
would be infected with at least one type of HPV in their lifetime.

Although cervical cancer is the most common type of 
cancer caused by HPV, persistent infection also causes cancers 
in other sites. 

These cancers are becoming more common, especially 
among men, and may be more common than cervical cancer 
by 2020. 

HPV can also cause penile and anal cancers affecting men. 
The HPV vaccine provides protection against most of the genital 
cancers caused by HPV infection in men.



How common is HPV infection?

 Most people will be infected with one type of HPV in their lives.

 Infection most common in your teens and early 20s.

 Nearly 14 million new infections in people aged 15-59 annually.

 Nearly 80 million people in the US are infected by at least one strain 
of HPV.

 That is 1 in four Americans!

 It is THE MOST COMMON sexually transmitted disease!

 It is PREVENTABLE.

 Persistent infection is associated with many diseases including 
cancer.

 Most people never know they are infected!



HPV Exposure  Infection Cancer 



Why make HPV eradication a mission?

 Infection with carcinogenic strains preventable but established 
infection NOT treatable

 Early action (in childhood) confers best and most durable 

immunity and protection

 Increasing incidence of HPV-related cancers worldwide

 Better prognosis cancers, but not so much so that you can avoid 

treatment,  $$$ burden



Most HPV-related cancers are on the rise

 In the past thirty years, 160% increase in rate of 

anal cancers in men, 80% increase in rate in 

women

 In US, 70% of head and neck cancers currently 

HPV related, 93% estimated by 2025

 By 2020, HPV related head and neck cancers 

will surpass cervical cancers



HPV infection is linked to

90% of cervical and anal cancers

70% of oropharyngeal, vaginal 

and vulvar cancers

60% of penile cancers

400k of these 600k cancers 

worldwide are HPV related



The Burden of HPV related Cancers worldwide

 500,000 cases of cervical cancer

273,000 deaths due to cervical cancer 

annually

 21,000 cases vulvar/vaginal cancer

 11,000 cases of penile cancer

 25,000 cases of anal cancer

 22,000 cases of head and neck cancer



The burden of HPV related cancers 

in the US

 33,000 cases cancer annually in sites where 

HPV found

12,000 Head and Neck—72% HPV related, 

projected to be 93% by 2025

12,000 Cervical– 91% HPV related

4000 Anal– 91% HPV related

4000 Vulvar/vaginal– 72% HPV related

1000 Penile– 65% HPV related



Every year in the United States 

27,000 people are diagnosed with a 

cancer caused by HPV

That’s 1 case every 20 minutes





Number probably
caused by HPV

Percentage 
probably 

caused by 
HPV

Male Female
Both

Sexes

1,400 2,600 4,000 91%

NA 10,400 10,400 91%

7,200 1,800 9,000 72%

700 NA 700 63%

NA 600 600 75%

NA 2,200 2,200 69%

9,300 17,600 26,900 81%

Most of these cancers can be attributed 

to HPV infection *

CDC. Human papillomavirus (HPV)-associated cancers. Atlanta, GA: US Department of Health 

and Human Services, CDC; 2013. Available at 

http://www.cdc.gov/cancer/hpv/statistics/cases.htm

Avg # of cancers/yr in sites 
where HPV-associated 

cancers are often found

Male Female
Both

Sexes

Anus 1,549 2,821 4,370

Cervix NA 11,422 11,422

Oropharynx 9,974 2,443 12,417

Penis 1,048 NA 1,048

Vagina NA 735 735

Vulva NA 3,168 3,168

TOTAL 12,571 20,589 33,160



Cancers Caused by HPV, U.S.

Cancer site

Average number of cancers per year 

probably caused by HPV†
Percentage 

per year
Male Female Both Sexes

Anus 1,400 2,600 4,000 91%

Cervix 0 10,400 10,400 91%

Oropharynx 7,200 1,800 9,000 72%

Penis 700 0 700 63%

Vagina 0 600 600 75%

Vulva 0 2,200 2,200 69%

TOTAL 9,300 17,600 26,900

CDC, United States Cancer Statistics (USCS), 2006-2010



HPV associated Ca incidence, WY
2001-2004 2005-2009 2010-2014

SEX RATE

ANNUAL 

COUNT

TOTAL 

COUNT RATE

ANNUAL 

COUNT

TOTAL 

COUNT RATE

ANNUAL 

COUNT

TOTAL 

COUNT

CERVIX FEMALE 8.36 20 80 7.57 20 102 7.50 21 104

VAGINA FEMALE 0.55 1.5 6 0.51 1 7 0.75 2 11

VULVA FEMALE 2.90 8 31 2.45 7 35 2.20 7 37

PENIS MALE 0.78 2 7 0.83 2 11 0.28 2 10

ANUS OVERALL 1.43 7.5 30 1.17 7 35 1.30 9 43

FEMALE 2.20 6 24 1.56 5 24 1.95 6 31

MALE 0.65 1.5 6 0.72 2 11 0.73 2 12

OROPHARYNX OVERALL 2.63 14 56 3.63 22 109 4.10 29 145

FEMALE 1.32 3.5 14 1.51 4 22 1.74 6 29

MALE 3.93 10.5 42 5.80 17 87 6.57 23 116

ALL HPV CANCERS OVERALL 8.98 46 183 9.59 55 276 10.20 65 325

FEMALE 12.40 32 127 11.43 32 161 12.20 37 184

MALE 5.54 14 56 7.74 23 115 8.10 28 141



Economic burden of HPV in the US 
 30,000 to 40,000 people infected with HPV are diagnosed with an HPV-

associated cancer annually

 Before HPV Vaccine:
~$8 billion spent on 2ary prevention & treatment of HPV-related diseases 

22

$400 Million:
Invasive Cervical Cancer

$300 Million:
Oropharyngeal Cancer

$200 Million:
Recurrent Respiratory 
Papillomatosis

$300 Million:
Genital Warts

$6.6 Billion:
Cervical Cancer 
Screening
& Follow up

http://www.ncbi.nlm.nih.gov/pubmed/22867718

U.S. Yearly 



HPV related cancers arise in 

chronically infected patients
 For oropharyngeal cancers, there was an increasing trend in HPV rates 

in men such that rate increased by 2.89% per year (< .0001), with a 
statistically insignificant increase of 0.57% in women.

 In Europe, the incidence of HPV-related tonsillar cancers increased from 
23% during 1970–1979 to 93% during 2006–2007 and similar increases in 
HPV-positive base of tongue cancers have been reported.

 In 2008, there were 85,000 OPSCC cases globally and approximately 
22,000 of these cases were HPV positive.

 HPV-positive OPSCC incidence will be greater than cervical cancer by 
2020, and 50% of these cases will be related to HPV by 2030.

 Since it is not a lethal cancer, the financial burden of screening for 
many years and disability will be enormous.

 From Marur et al Lancet Oncology 2017 and Aldalwg et al Head and 
Neck Pathology, 2017



The rising incidence of H+N 

cancers

 Increasing incidence and survival of head 

and neck cancers in Denmark: a nation-

wide study from 1980 to 2014.

9/100,000 in 1980, 18/100,000 in 2014 

despite declining tobacco use

Acta Oncol. 2018 Sep;57(9):1143-1151. doi: 

10.1080/0284186X.2018.1438657. Epub

2018 Feb 15.

https://www.ncbi.nlm.nih.gov/pubmed/29447088


HPV-Associated Oropharyngeal Cancer Rates 

by Race, Ethnicity, and Sex, per Year, United 

States, 2011–2015, CDC 

It afflicts white men the most!



Age adjusted incidence rates.  

HPV linked H+N cancer rates rise, while 

nonHPV cancer rates stable to lower
Mourad et al. Head and Neck Cancer Trends in United States. J Oral Maxillofac Surg 2017.  



HPV vs Tobacco as a risk for H+N 

cancers

 In the US, HPV  surpasses tobacco as a cause 

of head and neck (H+N) cancers

 In Taiwan, a country with one of the highest 

rates of H+N cancers and tobacco use, the 

rate of HPV related H+N cancers has 

increased from 11% to 18% in the past 15 years

 HPV related H+N cancers are on the rise!



Let’s breakdown the costs of HPV

 Increased frequency of cancers that need treatment due to 

increased population of chronically infected patients.

 HPV related H+N cancers are less lethal.

 Therefore the patients treated for HPV related H+N cancers 

lead to a growing burden of treatment toxicity, surveillance 

costs, and treatment related secondary malignancies.

 These patients will also need to screened/watched for HPV 

linked cancers in other organs.

 All of these costs could be avoided by universal vaccination 

of BOYS and GIRLS at age 11-13!!!



Vaccinations in perspective

 “In a typical year in the United States about 
150 people die from meningococcus, four 
from tetanus, none from diphtheria, 20 from 
pertussis, and roughly 4,000 from cancers 
caused by HPV. People are more than 20 
times more likely to die from HPV than from 
the other four diseases combined.” 

 Paul Offit MD, NYTimes 8/14



HPV as an opportunity

 HPV is a model for worldwide cancer prevention

 Vaccines are 90-100% effective at preventing HPV
infection and associated anogenital precancers

 Vaccination of women reduces rates of oral HPV
conversion in women 4 years later

 WHO recommends that absence of infection be 
used as surrogate marker of success, vaccination 
has reduced HPV and abnl PAPs in young women. 
IT IS A SUCCESS!!!







Humor

 http://www.zdoggmd.com/warts-hpv-vaccine-anthem/

http://www.zdoggmd.com/warts-hpv-vaccine-anthem/

