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FIGURE. Estimated coverage with selected vaccines and doses* among adolescents aged 13-17 years, by survey year and ACIP recommendations’ — Return Too
National Immunization Survey-Teen, United States, 2006-2017%
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Abbreviations: ACIP = Advisory Committee on Immunization Practices; HPV = human papillomavirus; MenACWY = guadrivalent meningococcal conjugate vaccine; Tdap = tetanus toxoid, reduced
diphtheria toxold, and acellular pertussis vaccine; UTD = up to date,
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An Uneven Kliller

Corvical cancor is a major killor
throughout the developing workd,
particularly Africa, but 18 rare in
goveloped countrnes because it is
almost aways prevenable through
regular Pap smears, which detec!
precancerous cells

Cervical cancer rates worldwide
Anviual rate per 100,000 wornen
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Cervical cancer is responsible
for about 12,000 new cases
and 3,600 deaths each year in
the United States.
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Cervical Cancer

Jd~ 510,000 cases of
cervical cancer are

reported each year with

nearly 80% in
developing countries

168,000 in Africa,
/7,000 in Latin

America, and 245,000

In Asia.
JdEvery year ~300,000

women die of this
disease worldwide

Cervucal Cancer Incidence”® and
Death Rates* by Race and Ethnicity,
United States

Incidence | Deaths

All Races
White

Black

Asian/
Pacific Islander

American Indian/
Alaska Native

Hispanict

121086420246
Rate per 100,000
“New Cases

“Rales are per 100,000 persons 2nd are age-adjusted to the 2000
U.S. standard pogulation {18 age groups— Census P25-1130).
THispanic origin is not mutually exclusive from race categories.
Incidence counts cover approximately 96% of the U.S. population.
Dealh counts cover 100% of the U.S. population. Uss caution in
comparning incidence and death counis.
Scourca: United Slales Canocer Stalistics: 189-2006 Incidence and
Mortality pre-releass data.




Incidence and Mortality of Cerwcal Cancer
~ - "

JEstimated new
cases and deaths
from cervical
(uterine cervix)
cancer in the United
States in 2010:

New cases: 12,200 :
Deaths: 4,210
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Uterlne and Cerwcal Cancer Locatlons

Anterlor view

Normal cervix Normal cervical cells

Cancer
tissue

Cervix

. ~ Cancerous or pre-cancerous
Cervical dysplasia cervical cells wall

"z * Cervix viewed ‘7‘
through speculum \

with patient in
lithotomy position
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Risk Ft_ors of Cervil ancer

JHPV infection (human papillc;mavirus)
1Multiple sex partners (high risk male partner)
_1Started having sex before age 18

10ther STls (HIV, syphilis, Chlamydia)
_1Smoking

1Multiple pregnancies

_1Oral contraceptives

1Diet

JdFamily history

_1Low socioeconomic status

_IMolecular genetic factors: p53, Rb mutations
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Ceical Cancer itry

Epidemiologists wdrking in the early .20th century noted
the following:

J Cervical cancer was common in female sex workers

1t was rare in nuns, except for those who had been
sexually active before entering the convent

1t was more common in the second wives of men
whose first wives had died from cervical cancer

It was rare in Jewish women
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Prevalence of HPV Infectlon

1 Currently, there are ~20 million people infected
with the various types of HPV in the United States
alone

1~6.2 million new cases of HPV infection occurring
annually

1~75% to 80% of sexually active individuals will
become infected with HPV within their lifetime

1 Currently there are over 100 identified types of
HPV, roughly 40 of which cause mucosal
infection

1 There are 18 different types of high-risk HPV
which can be oncogenic



Prevalence & Consequence of HPV infection

and Cervical Cancer Cases (Worldwide

490,000 cervical cancer’

10 million
cervical dysplasia (CIN 2/?.)2

new cases
of low-grade

new cases of
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HPV Infection Increases Risk

Over 99% of all for Cervical Cancer
cervical cancer high
cases stem from 2
infection with 3
HPV, which is >
transmitted through  :
\J
sexual contact.
|OW I
Noninfected Women
women infected

with HPV
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Facts about HPV and Various Cancers
1 o
Several types of cancers are associated with HPV:

1 Cervical cancer: The most common HPV-associated
cancer. Almost all cervical cancer is caused by HPV.

JVulvar cancer: About 40% are linked to HPV.
_1Vaginal cancer: About 70% are linked to HPV.
. Penile cancer: About 40% are linked to HPV.
JAnal cancer: About 85% are linked to HPV.

JCancers of the head and neck are mostly caused by
tobacco and alcohol, but recent studies show that

~25% of mouth and 35% of throat cancers may be
linked to HPV.



http://www.cdc.gov/cancer/cervical/
http://www.cdc.gov/cancer/vagvulv/
http://www.cdc.gov/cancer/vagvulv/
http://www.cancer.gov/cancertopics/types/penile/
http://www.cancer.gov/cancertopics/types/anal/
http://www.cdc.gov/OralHealth/topics/cancer.htm
http://cebp.aacrjournals.org/cgi/content/full/14/2/467
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Cass of HPV ﬁl

A

' HPV is a virus that

Cervix
7 is very common. In
Anus [l fact ¢ q
: B HPV-Induced s FTIOSLERICN S)
Vagina/Vulva ] @ Total women are infected
penis ] with HPV at sometime
. in their lives. Arecent
Mouth
outh | study showed that
Throat F: women who have had
0 100,000 200,000 300,000 400,000 500,000 at least three sexual

0
Annual number of cases worldwide partners, 81% of them

had HPV. ‘




HPV33;:35,39,5 1:52;
56,58,59,68

HPV 45

HPV 18

=

Common HPV Types

From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.

*

4

Genital warts:

Found on shaft of penis (male),
vagina, vulva, cervix (female),
and around anus

High-risk types of HPV cause
growths that are usually flat and
nearly invisible, as compared with
the warts caused by HPV-6 and
HPV-11.

Most Prevalent HPV Types
That Cause Cervical Cancer
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HPV 16
® HPV 18
! HPV 45
% HPV 31
% HPV 33

W
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with squamous-cell cancer
N w
o =]

% of all HPV-infected patients
3

5%

- HPV 16 HPV 18 HPV 45 HPV 31 HPV 33

HPV DNA was detected in 1739 (90%) of the 1818 patients with cervical cancer. Basad on a worldwide survey




Infection & Progressmn to Cerwcal Cancer
Time after HPV infection

3-6 months 4-5 years 9-15 years

Persistent CIN Cervical
_ Infection 2/3 Cancer
Initial
HPV G \-\/—/
Infection
CIN1 +
Co-factors

Q Q (viral, host, environmental)|

“Cleared” HPV infection CIN- Cervical Intraepithelial Neoplasia
I
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Test and Cervical Cancer

1960

1970

1980

1990

New guidelines suggest
that women begin Pap
test screening at age 21,
be screened every 2
years through age 30,
and then be screened
every 3 years as long as
their last three test
results have been
normal.

dThe Pap test was developed in 1943 by Dr. George Papanicolaou. Since
then, early detection of cervical cancer has greatly improved. As a result,
cervical cancer dropped from the second-leading cause of cancer deaths
among American women to the 13" in the US.

This is the most successful screening test, reducing cervical cancer
mortality by 70% in the United States




PAP and HPV

What it Means

Normal and Abnormal Pap Test Resuit

Normal Your cervical cells appear to be healthy.

Abnormal There appear to be changes in your
cervical cells that are not normal and need

to be tested further,

Borderline, or inconclusive (officially called
"ASC-US", which stands for atypical
squamous cells of undetermined
significance)

Your cervical cells are not obviously
normal, butthey are not clearly abnormal
either.

Looks For: How it Works

Lab professional looks at a sample
of cervical cells through a
microscope

Pap Test Signs of abnormal cell changes

HPV Test | The virus that causes the abnormal Atestis done onthe sample of
cell changes that can lead to cervical | cervical cells by an automated
cancer system

A Pap test usually can detect 90% of cervical cancers



Pap Smear Morphology

I Dysplasia: a higher
nuclear to cytoplasmic
ratio. This means the
nucleus is larger than it
should be for the size of
the cell.

I Mild Dysplasia: the
nucleus is about 3-4 times
larger than it should be.

1 Moderate Dysplasia: the
nucleus is 5-6 times larger
than it should be.

1 Severe Dysplasia: the
nucleus is taking up most
of the cell.




Mechanism of Action of HPV E6 and E7
Oncoproteins

DNA damage

N

oy E6 @ E6 oncoprotein binds to p53
- and promotes its destruction

@ E7 oncoprotein binds to Rb
and disrupts its ability to halt
cells at the restriction point

* Restriction point

Stop:
1=/ s

Proceed:
Gl =——> S

factor




HPV DNA Integratlon and PCR Test for Virus

HPV- human papllloma virus

HPV has a circular, double stranded DNA,
protected by capsid proteins.
More than 100 HPV-types are known.

HPV16 and 18 cause 70% of all cervix
cancers.

Discovery of HPV DNA in cancer cells

L &S Probe for
+ 4+ - + HPV DNA

Virus DNA g o e ,a'“m"“"'

| | Patient DNA
protein z
Harald zur Hausen found
| Carvik HPV DNA in patient DNA (+).
& 7 % ) . ~90% heal HPV DNA integrated

within two years into tumour cell DNA

Infection by HPV
HPV infects epithelial
cells in the cervical
mucosa. HPV DNA
int'egntcs into the AU ATA
cellular genome when

causing cancer. mg’"

HPV in epithelial
cells

© The Nobel Committee for Physiology or Medicine 2008  lllustration: Annika R&hl



HPV Types and Resulting Disease
Common Ky B T nign and malignant disease. o |

Types yamfestatlons

Low-grade cervical changes'
High-grade cervical changes'

IPESH k716751, Cervical cancer*
S8pendls

x
2
=
-
Y
=

Other anogenital cancers

Head and neck cancer’

Benign low-grade cervical changes’
Condylomata acuminata (genital warts)

Low-Risk

Recurrent respiratory papillomatosis (RRP)*

Sources: 1. Koutsky LA, et al. Epidemiol Rev. 1988;10:122-163. 2. Munoz N, et al. N Engl J Med. 2003;348:518. 3. Hansson
BG, et al. Acta Otolaryngol. 2005;125:1337-1344, 4, Wiatrak B). Curr Opin Otolaryngol Head Neck Surg. 2003;11:433-441,

http://www.physiciansweekly.com/CMEPage.asp?id=17&lssuelD=379



http://www.physiciansweekly.com/CMEPage.asp?id=17&IssueID=379

Natural History of HPV Infection

First  Immune
lesion response

44

Sustained clinical
remission

e

1-8months ©  3-6 months = 3-6 months Persistent or
recurrent disease

Adapted from Amencan Society for Colposcopy and Cervical Pathology. Modemn Colposcopy: A Practical Approach
Washingten, DC. 1901




Edward Jenner’s experiment (1796)

inoculate with inoculate with

wait 2 months
u\\pn\ smallp X
w _— A
material from cowpox village boy susceptible child recovers ¢hild does not

lesion of milkmaid to smallpox from cowpox develop smallpox




Gardasil Cervical Cancer Vaccine

OF THE APPROXIMATELY 6 MILLION|
NEW CASES OF GENITAL HPV' IN THE
UNITED STATES EVERY YEAR, IT IS
ESTIMATED 74% OF THEM OCCUR IN
15-T0-24-YEAR-OLDS.

0 ﬁ
L 4

(Types 6,11, 16,and 18) Vacdne, Recombinant]

\/

g "‘
1"
n I e S S ©2006 Publications
International,

Your SON or DAUGHTER could be

person affected by HPV disease. Ltd.Gardasil is

injected three
© PARENTS:
Why GARDASIL for your son or daughter? times over six
SLa months.



HPV Vaccine and Cervical Cncer

Quadrivalent HPV vaccine: maintenance of
efficacy for up to 5 years.

100

-

A

Vaccine efficacy (%)*
S

80 T

HPV 6/11/16/18-
related persistent
infection

HPV 6/11/16/18-
related CIN or
genital warts

Vaccine type-specific anti-HPV geometric
mean titers remained at or above those fol-
lowing natural infection for up to 5 years.

*Per-protocol data analyss N=241 16- 10 23-year-okd womer

At EURDGIN, April 23-26, 2006, Pans, Fr

ACIP recommendations for the quadrivalent
HPV vaccine,

* Routine vaccination of girls 11-12
years of age with 3 doses of
quadrivalent HPV vaccine

* Vaccination series can be started in
girls as young as 9 years of age at
discretion of provider

* Catch-up vaccination for adolescent
and young women 13-26 years of

age who have not been previously
vaccinated

Souree: AC 2 Recommendations o (e Quadrive ot MPY Vo ne, Awsikib ¢ o
wwwry ct o oviadiacimec s preesrebn 16/ hir Actassed uly 37, D6

Source: Adapted from: Vilka LL, ot &, Presentex

http://www.ph



http://www.physiciansweekly.com/CMEPage.asp?id=17&IssueID=379

|

W |
]

dOn October 16, 2009,
the FDA licensed
Gardasil (Merck & Co.
Inc.) for use in males
aged 9 through 26
years for prevention of
genital warts caused by
human papillomavirus
(HPV) types 6 and 11.

How common are HPV problems in men?

#

0
.\

- ~1% of sexually active men in
the U.S. have genital warts

dEach year in the U.S. there
are about:

800 men who get HPV-related
penile cancer

1100 men who get HPV-related
anal cancer

5700 men who get HPV-related
head and neck cancers. [Note:

although HPV is associated with some of head and
neck cancers, most of these cancers are related to
smoking and heavy drinking.]


http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5920a5.htm

1.4 million
vaccinations

4,657

adverse reactions

Some key reactions

Headache

Nausea
Dizziness
Sore arm

Rash

0 100 200 300
Number of cases

us

<™ Gardasn and Cervarix

2 Smillion
vaccinations

14,072

adverse reactions
of which

7%

including

26

confirmed
deaths

Serious

Source: MRHA/CDC

4,567 represents
the total number
of reactions
reported in the
UK between 14
April 2008-23
September 2009.
In the US figures
represent
reactions
between June
2006 and June
2009.
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Oral sex linked to throat cancer

& Printable version

A virus contracted through
oral sex is the cause of some
throat cancers, say US
scientists.

HPV infection was found to be
a much stronger risk factor
than tobacco or alcohol use,
the Johns Hopkins University
study of 300 people found.

Scientists locked at tissue samples

f tients
The New England Journal of I

Medicine study said the risk was almost nine times higher for
people who reported oral sex with more than six partners.

But experts said a larger study was needed to confirm the
findings.

HPV infection is the cause of the majority of cervical cancers,

and 80% of sexually active women can expect to have an
HPV infection at some point in their lives.

Pharynx

Trachea

Throat Cancer Tipping Scales Toward HPV Vaccination of Boys

At yesterday's meeting, the ACIP heard a disturbing report from Aimee Kreimer,
PhD, an expert in head and neck cancer at the National Cancer Institute.

"At some point ... it is projected that there will be the same incidence of OP cancer
in men as cemvical cancer in women," Kreimer said. "If current trends continue, OP
cancer in men will pass cemvical cancer in 2025."

And HPV is to blame. Only a few decades ago, the major risk factors for throat
cancer were smoking and alcohol. Not any more. In the five-year period of
1984-1989, only 16% of OP cancers were linked to HPV. By 2000-2004, HPV was
behind 75% of OP cancers.

What are the risk factors? Not all are known, but HPV-related throat cancer risk
goes up with increased oral sex and kissing, Kreimer said. Current tobacco use and
HIV infection also are risks.

Fortunately, oral HPV infection appears to be much less common than genital HPV
infection. Among healthy individuals infected with HPV, fewer than one in 20 has
detectable HPV in the oral cavity.
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10/25/12 US Vaccine Advisory Board
recommends Gardasil for Boys.

Throat cancer then and now.
Until recently throat cancer was associated with age, smoking and
alcohol consumption.

Studies have now shown that throat cancers in younger (30-40) are
often due to HPV infection. (~2% 1974 — 2000 76%)

Currently no swab test for throat HPV (Throat PAP smear)

Herd immunity. Immunization of boys would prevent/protect
individuals AND would often greater protection for all sexually active
individuals.



Rates per 100,000

A Vi IRAS

Future HPV Cancers
7, | . )

J Clin Oncol. 2011 November 10; 29(32): 4294-4301. PMCID: PMC3221528
Published online 2011 October 3. doi: 10.1200/JC0.2011.36.4596

Human Papillomavirus and Rising Oropharyngeal Cancer Incidence in the United
States

100 Cervix B 20,000 Cervix .
SO s SRS HPV- down less smoking
~~#== Oropharynx (men) <<« Oropharynx (men)|
«o=« Oropharynx (women)| =+o-~ Qropharynx (women)
HPV+ better treatment
2010
15,000
‘e " »
10 4 % 2% a ’
«xu:lu"‘“'-“' S s
i S s
2 ,-"
T E 10,000 %
e . - P o
R 2 »
. § -
4 £
<<
5,000
L S T == o
& & £ I

Calendar Years Calendar Years



e"'

Science, Society, Internet, lies

. ¢ i
» Cervical dysplasia and warts down since
Gardasil

 (Gardasil in India

Herd immunity vaccinate all protect all
iIncluding UNvaccinated

nature International weekly journal of science

Home ‘ News & Comment | Research I Careers & Jobs ’ Current Issue ‘ Archive I Audio & Video ’ For Al
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Calls in India for legal action against US charity

Study organizers firmly refute alleged misconduct in cervical cancer vaccination project.

Sanjay Kumar & Declan Butler




Tobacco Use Tied to Oral Cancer-Causing HPV

News | October 09, 2014 | Head & Neck Cancer
By Anna Azvolinsky, PhD

Using any form of tobacco is linked to an increased risk of infection with oral human
papillomavirus (HPV) type 16, a sexually transmitted virus that is known to cause
cancers of the mouth and throat. The study shows HP'-16 infection is more
commen ameng those who have recently used tobacco or been exposed to tobacco,
independent of sexual behavior. The study was published in JAMA.

HP\/ 16 is thought to be the cause of the increase
in oropharyngeal squamous cell cancers in the
United States. According to the American Cancer
Society (ACS), about 37,000 Americans will be
diagnosed with an oropharyngeal or oral cavity
cancer in 2014, and about 7,300 will die of the
disease. While cancer rates in general are on the Leukoplakia on buccal

Test your
knowledge

Of breast decline, having decreased by about 20% inthe last . . biopsy showed
20 years, the rate of oral cancers in the United early squamous cell
cancer States has increased 225%. carcinoma.

Tobacco and alcohol are two of the strongest

known risk factors for oral cancers and HP'/ 16 has also been previously linked to
these cancers, according to the ACS. Men are more likely to be infected with HPV
16. Most people infected have no symptoms, and only a small fraction of those
infected will go on to develop oropharyngeal cancer. HPV 16 is found in about 0%
of all cancers of the throat and is typically transmitted through oral sex.

The current study found that the chance of being infected with HPY/ 16 increases
with increased tobacco use. According to the study authors, three cigarettes a day
can increase the risk of HPV infection by almost 30%.

“It appears that tobacco exposure increases the likelihood of having oral HP'-16
infection, and although we do not yet know why, we suspect that the virus may not
be cleared from the body as easily in people who use tobacco,” said study author
Gypsyamber D'Souza, PhD, MPH, MS, an associate professor of epidemiolcegy at
the Johns Hopkins Bloomberg School of Public Health and Johns Hopkins Sidney
Kimmel Comprehensive Cancer Center, in a statement.

Naauull



J Pediatr Health Care. 2014 Nov-Dec;28(6):541-8. doi: 10.1016/j.pedhc.2014.05.003. Epub 2014 Jul 10.
HPV vaccine hesitancy: findings from a statewide survey of health care providers.
McRee AL, Gilkey MB, Dempsey AF.

Abstract
INTRODUCTION: Health care provider recommendations are critical for human papillomavirus (HPV) vaccine uptake. We sought to describe
providers' HPV vaccine recommendation practices and explore their perceptions of parental hesitancy.

METHOD: A statewide sample (n = 575) of Minnesota health care providers (20% pediatricians, 47% family medicine physicians, and 33% nurse
practitioners) completed our online survey in April 2013.

RESULTS: Only 76% of health care providers reported routinely recommending HPV vaccine for girls ages 11 to 12 years, and far fewer (46%)
did so for boys (p < .001). A majority of providers reported asking questions about parents’ concerns (74%), but many lacked time to probe
reasons (47%) or believed that they could not change parents’ minds (55%). Higher levels of self-efficacy and outcome expectations were
associated with routine recommendations (p < .05).

DISCUS SION: Findings suggest that providers' perceptions of hesitancy may discourage them from routinely recommending the HPV vaccine.
Improving providers' self-efficacy to address hesitancy may be important for improving vaccination rates.

Copyright © 2014 National Association of Pediatric Nurse Practitioners. Published by Elsevier Inc. All rights reserved.

KEYWORDS: HP'/ vaccine; health care provider communication; vaccine hesitancy
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Human papillomavirus vaccination not linked to
increase in sexually transmitted infections in

adolescent females

Share this article: n u m m
[=}

Level 2 (mid-level) evidence

Routine human papillomavirus (HPV)
vaccination is recommended for all children
11-12 years old and is approved in
adolescents and young adults up to 26
years old for the main purpose of
preventing HPV associated cancers,
particularly cervical cancer (MMWR
Recomm Rep. 2014,63[RR-05]:1;
CACancer J Clin. 2007:57[1]:7; Obstet
Gynecol. 2014;123[3]:712; Pediatrics.
2012;129([3]:602). Though vaccination

Study results suggest that HP\/ vaccination is not associated with

an increase in sexually transmitted infections in adolescent

females.

rates have been steadily increasing since the quadrivalent HPV vaccine first received FDA approval
for girls and women in 2006, missed vaccination opportunities are common. In 2013 vaccine
coverage for girls aged 13-17 years was 57.3% for = 1 dose and only 37.6% received all three
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MEN'S HEALTH

HPV vaccination rates still low for boys

By Christopher Wanjek - Published October 03, 2014 * 10 ’ 17 B [5

LivE SCIENCE.

"While vaccinating males may benefit female partners, it is critical for physicians
and parents to recognize the positive health impacts for males and females," said
Susan Vadaparampil, a researcher at Moffitt Cancer Center in Tampa, Florida,
and senior author on the report, which will be published in an upcoming issue of
the journal Cancer Epidemiology, Biomarkers & Prevention. [5 Dangerous
Vaccine Myths]

Vadaparampil said HPV can significantly raise men's risk of penile and anal
cancers and that the virus also raises the risk of head and neck cancers in men
more than it does in women. This is why it is important to vaccinate both boys
and girls before they become sexually active, she said.

The Centers for Disease Control and Prevention recommends a three-dose
series starting as early as age 11.

According to the CDC, 34 .6 percent of boys ages 13 to 17 received at least the
first dose of the HPV vaccine in 2013, up from 20.8 percent in 2012 and 8.3
percent in 2011. The rate for girls increased to 57.3 percent in 2013, from 25.1
percent in 2007.



