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Learning Objectives

Understand the epidemiology and management
of genital warts and low-grade vulvar, vaginal,
and cervical lesions.

Gain a better understanding of the social,
physical, and emotional burden of genital warts
and low-grade vulvar, vaginal, and cervical
esions.

Discuss the benefit of preventing human
papillomavirus (HPV) Types 16,18, 6 and 11.




US HPV Statistics: Pre-\daciae

Lifetime risk for sexually active men and
women is at least 50%.

By 50 years of age, at least 80% of
women will have acquired‘genital HRPV
Infection.

Estimated incidence: 6.2 million per year
Estimated prevalence: 20 million

In studies of women <25 years of age,

prevalence rates ranged from 28% to
46%.

1. Centers for Disease Control and Prevention. Rockville, Md: CDC National Prevention Information Network; 2004.

2. Cates W Jr, and the American Social Health Association Panel. Sex Transm Dis. 1999;26(suppl):S2-S7. 3. Weinstock H,
Berman S, Cates W Jr. Perspect Sex Reprod Health. 2004;36:6-10. 4. Burk RD, Ho GYF, Beardsley L, Lempa M, Peters
M, Bierman R. J Infect Dis. 1996;174:679-689. 5. Bauer HM, Ting Y, Greer CE, et al. JAMA. 1991;265:472-477.




The Burden of HPV Today

In sexually active individuals 14-59 years of
age,

~24.9 million are currently infected in US
alone (NHANES data, 2003-2004).

Prevalence 7.5 million people ages 14-25 yrs

An estimated 74% of new HPV infections
occur in this age group.

= 1 million new teen cases/year

/5% of all sexually active people likely to
become infected at some point




STI's In Adolescence: Prevalence

14-19 yr olds- 50% had had sex

US College students going to college-
54% have not had sex- there is hope!!!

HPV, chlamydia, HSV 2, trichomoniasis

26% prevalence STDs

HPV (cancer and genital wart-assoc.
types) 18.3%

Chlamydia 3.9%
HSV-2 1.9%
Trichomonas 2.5%




Teens with HPV

Teens who were Initially HPV negative-
55% acquired HPV within 3 yrs (Moscicki
AB, JAMA 2001)

College women initially HPV negative-

30% positive at 1 yr, 50% by 4 yrs (Winer
et al, Am J Epidemiol 2003)

Prevalence rates up to 82% in adolescent
girls (Brown et al, J Infect Dis 2005)




Global HPV Statistics

Worldwide prevalence of HPV infection is estimated to be
between 9% and 13%: ~630 million infected individuals.?

Estimated prevalence of HPV infection in selected
geographic areas:

13.3%?2
Ontario, Canada 15_3%5
Reims, France

18%*7
14.59,3 Shanxi Province, China
Morelos State, Mexico

0—471.6%5
16.6%6¢ “irares zminons

Concordia, Argentina

*Among women 30-45 years of age

1. World Health Organization; 2001. Available at: http://www.who.int/vaccines/en/hpvrd/shtml. Accessed July 12, 2004.
2. Sellors JW, Mahony JB, Kaczorowski J, et al. CMAJ. 2000;163:503-508. 3. Lazcano-Ponce E, Herrero R, Mufioz N, et
al. Int J Cancer. 2001;91:412-420. 4. Matos E, Loria D, Amestoy GM, et al. Sex Transm Dis. 2003;30:593-599. 5. Clavel
C, Masure M, Bory JP, et al. Br J Cancer. 2001;84:1616-1623. 6. Blumenthal PD, Gaffikin L, Chirenje ZM, McGrath J,

Womack S, Shah K. Int J Gynecol Obstet. 2001;72:47-53. 7. Belinson J, Qiao YL, Pretorius R, et al. Gynecol Oncol.
2001;83:439-444.




Estimated Annual Incidence of HPV
Cervical Infection/Dysplasia *!

Cervical Infection/Dysplasia United States Worldwide

HPV infection without detectable 10 million 300 million
cytologic abnormalities

Low-grade dysplasia 1 million 30 million

High-grade dysplasia 300,000 10 million

Virtually all cases of cervical cancer come from
high-grade dysplasias.

1. World Health Organization. Geneva, Switzerland: World Health Organization; 1999:1-22.




HPV

Nonenveloped dOU'{ile- >100 types identified
stranded DNA virus 30-40 anogenital

15—-20 oncogenic types,
Including 16, 18, 31, 33, 35,
39, 45, 51, 52, 58

— HPV 16 (54%) and

HPV 18 (13%) account
for the majority of
worldwide cervical

cancers.

Nononcogenic types

Include: 6, 11, most often
associlated with external
genital warts.




HPV and Cancer

1842: cervical cancers found in married women
but not In nuns 1St hint that cervical cancer
may be sexually acquired.

1983: HPV found in oral sqguamous cell cancers
(Svrjanen, Int J Oral Surg 1983;12:418).

1985: 3/7 tongue cancers positive for HPV (de
Villiers, Int J Cancer 1985;36:575)

1995- International Agency for Research on
Cancer recognized that HPV 16 and 18 were
carcinogenic in humans




Discovery of the Link Between
HPV and Cervical Cancer

HPV defined as
found i cenvca Ly e fami
carcinomas? >100 types?,
30-40 anogenital?2

Mechanlsm_s of Epidemiological 15-20 HPV types
transformation case-control classified as
elucidated studies el o [
(true “tumor virus”)?! completed? g

Body of information developed slowly based on
advances in cellular, molecular, and
Immunological diagnostic technologies over the
past 20 years




Virally Mediated Cancers

HPV- oropharyngeal, penile, cervical, anal
EBV- nasopharyngeal ca, lymphoma

Rise In tonsillar cancers- parallels
Increase In oral sex




HPV: Manifestations

S ARWES

Anogenital
Warts

Head/Neck Lesions

Common/
mosaic warts

Plantar warts
Flat warts

Condylomata
acuminata

Sguamous
Intraepithelial
lesions

Carcinomas

Oral papillomata

Focal epithelial
hyperplasia

Laryngeal
papillomata

Carcinomas




HPV and Anogenital Warts

HPV 6 and 11 responsible
for >90% of anogenital

wartst
Peak prevalence?

Women 20-24 years of
age (6.2/1,000 person

years)

Men 25-29 years of
age (5.0/1,000 person

Perianal warts yearS)
Clinically apparent in ~1%
of sexually active US
adult population?®
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Fragrances For Men & Women




Diseases Commonly Associated
With HPV Types 6 and 11

Prevalence of HPV 6 and 11
100% A >90%

US Incidence

Estimated 1 million
new genital warts

80% -

cases'? a8

1.1 million to 1.6
million Pap tests 20% 1
diagnosed as LSIL?P

40% -

LSIL Genital Warts

bLSIL = low-grade squamous intraepithelial lesions.
1. Fleischer AB et al. Sex Transm Dis. 2001:28:643—647. 2. Schiffman M et al. Arch Pathol Lab Med.
2003;127:946-949. 3. Clifford GM et al. Cancer Epidemiol Biomarkers Prev. 2005;14:1157-1164. 4. Jansen

KU et al. Annu Rev Med. 2004;55:319-331.




Genital Warts:
An Important Health Care Issue

Estimated number of new cases per year Iin
the United States*:

1 million

Estimated number of sexually active adults
with clinically visible genital warts?:
11in 100

Estimated number of people who will develop
genital warts in their lifetime3:

Estimates include both males and females.

1. Fleischer AB et al. Sex Transm Dis. 2001;28:643-647. 2. Koutsky L. Am J Med. 1997;102:3-8. 3. Franco
EL et al. In: Franco EL, Monsonego J, eds. New Developments in Cervical Screening and Prevention.

Blackwell Science; 1997:14-22.




Genital Warts: An Important
Health Care Issue ( cont)

Infectivity is greater than
75%.1

Symptoms may include
itching, burning, and
tenderness at the wart site and
anal, urethral, or vaginal
bleeding/discharge.?

S WA 2 g Treatment can be painful,
ges o i e sk 4 G5+ embarrassing, and
expensive.??3

NZ DermNet (www

1. Soper DE. In: Berek JS, ed. Novak’s Gynecology. 13th ed. Lippincott Williams & Wilkins; 2002:
453-470. 2. Insinga RP et al. Clin Infect Dis. 2003;36:1397-1403. 3. Maw RD et al. Int J STD AIDS.
1998;9:571-578. 4. Kodner CM et al. Am Fam Physician. 2004;70:2335-2342. 5. Lacey CJN. J Clin Virol.

2005;32(Suppl):S82-S90.




Treatment Options for Genital Warts

Genital wart treatment
may be associated with

. Risk of
Considerable Clearanc Rec:frre%ce

discomfort Treatment e Rate, % , %
erythema, epithelial|[E¥etherapy 60-90 | 20-40

erosion, ulceration, [‘maumod 30-50 15
depigmentation,
SCarringl Interferon

Laser treatment

Embarrassment?  [pogofiox

Lengthy duration Of Podophyllin resin
some therapiesl Surgical excision

2A review of treatments based on muItBe references.
Insufficient data.

1. Kodner CM et al. Am Fam Physician. 2004;70:2335

1998;9:571-578.




Rising Incidence of Genital Warts

Number of visits to physicians' office for genital

422
warts in the United States (1996 to 2006) |
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Information includes both males and females.

Centers for Disease Control and Prevention. Sexually Transmitted Disease Surveillance, 2006. Atlanta,
GA: US Dept of Health and Human Services, November 2007.




Genital Warts: Psychosocial Impact

Causes of concern among men and women with genital warts
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Information includes both males and females.

aPatients could report more than 1 reason for concern.
Maw RD et al. Int J STD AIDS. 1998;9:571-578.




Estimated Annual US Financial Costs Associated
With HPV - IR ket

Other

6% ($313 million) of the estimated $5 billion into  tal
annual health care costs are associated with genita |

g;r:‘égf‘érts and CIN 2 1 caused by HPV Types 6 and 11

FE s Pap
S

CIN 1b

$113 million 23 Genital warts

$200 million 1

Genital warts

F
posSitiv.
Paps

Estimated $5 billion in to% mfgl%'aﬁtﬂ%ﬁ? @Besd ts, including costs for
diseases for which GAR\B' &L I—Wf?ﬁtérfi Q&IIomakus Quadnvalent
(Types 6, 11, 16, and 18) Vaccme, Recombinant] is  not indicated. 1!

aCIN = cervical intraepithelial neoplasia.
bThe cost for CIN 1 is based on an estimated incidence of 1.1 million cases per year, of which 10% are

due to HPV 6 and HPV 11.35
1. Insinga RP et al. Pharmacoeconomics. 2005;23:1107-1122. 2. Insinga RP et al. Am J Obstet Gynecol.

2004;191:114-120. 3. Clifford GM et al. Cancer Epidemiol Biomarkers Prev. 2005;14:1157-1164. 4.
Derkay CS. Arch Otolaryngol Head Neck Surg. 1995;121:1386-1391. 5. Schiffman M et al. Arch Pathol

Lab Med. 2003;127:946-949.




| essons from American Presidents...

Ronald Reagan- “Just Say  Bill Clinton- Oral Sex is Not
NO!” Sex (“I did not have sex with
that woman...”)




Oral-Phanyngeal Cancers. The New STI?




Changing Epidemiology of Tongue/Tonsil Cancers

Surveillance, Epidemiology, and End
Results (SEER) data.

Annual incidence of base-of-tongue up by
2.1%, tonsillar cancer up by 3.9% from

1973 to 2001 among white men and
women aged 20-44 years

Incidences of other head and neck
cancers declined




A Closer Link to Oral Cancer and Oral Sex?

Of the 29,627 cases of oral cancer In
2003,

12% were caused by HPV.
Incidence iIs one-third of the 11.820 cases

of vaginal cancer caused by HPV In 2003




And Closer...

Incidence of tonsillar cancer increased by
approximately 2-3% per year among men

younger than 60 years from 1975 through
1998

From 19/6-1980 to 1988-1994,
HSV-2 seroprevalence, a surrogate

marker of sexual activity, increased by
30%




We're Getting Closer...

In a hospital-based case-control study of
100 newly diagnosed patients with oral
squamous cell cancer and 200 control
patients without cancer found

>26 lifetime vaginal-sex partners and
>6 lifetime oral-sex partners were
assoclated with OSCC (odds ratios 3.1

and 3.4, respectively).
(D'Souza NEJM 2007;356:1944)




More from D’Souza...

Odds ratio of developing oropharyngeal
cancer for patients with HPV 16
= 32.2

Odds ratio for HPV + heavy alcohol use
= 2.5

Odds ration for HPV + heavy smoking
(greater than 20 pack year)
= 2.8




D’Souza Tells Us More (NEJM 2007;356:1944)

What about kissing? Could not rule out

transmission by direct mouth to mouth
contact.

Strong association between oral HPV
Infection(type 16 L1) and OSCC among
subjects with or without tobacco or alcohol

use, the established risk factors for this
disease.




Who Is At Risk? (Gillison 2008)

Individuals with HPV and oropharyngeal
cancer were more likely to be:

Younger

Male
With less use of alcohol and drugs

Had better prognosis of their cancer
Different response to therapy
More radiation sensitive

May mean a different therapeutic
approach




Other Factors (Gillison 2008)

Those with HPV-linked cancer were more
likely to be

White

Married

College-educated

Annual income of $50,000 or higher.

By contrast, those not caused by HPV
were associated with tobacco smoking,
alcohol use and poor oral hygiene, which
are the behaviors most often linked to
head and neck cancer.







What Else Have We Learned?

Found increased risk of HPV-associated
oral squamous cell carcinoma in
Individuals with a history of HPV-
assoclated anogenital cancers and In
husbands of women with In situ carcinoma
and invasive cervical cancer

Suggests that sexual transmission of HPV
Infection to the oral cavity can occur

HPV positivity confers a 60% to 80%
reduction in risk of death from cancer
compared with HPV negative tumors.




Nasopharyngeal Cancers and HPV (Lee-Wwfen.
Gyn Obstet Investigations 2010;70:73)

Oral sex was a risk factor for HPV-
assoclated nasopharyngeal carcinoma Iin
husbands of Talwanese women with
cervical cancer

Case study also done in US of married
women- higher rates of HPV-related head
and neck carcinoma and oropharyngeal
carcinoma




Is the Data Clear?

Studies that showed no association between
sexual habits, oral HPV and HNSCC include
cohorts with < 25% incidence of HPV DNA
positivity, where the risk association might be
attenuated.

Studies that restricted enrollment to patients
with OSCC showed a clear association between
sexual behaviors, oral HPV infection and
HNSCC] Tonsillar crypts seem particularly
susceptible to transformation by HPV, which is
similar to the transformation zone of the uterine
cervix, the location in which most cervical
cancers originate.




What Does This Mean? Clinical Implications...

Prophylactic vaccines that prevent persistent
cervical HPV.16 infections might be effective Iin
preventing these cases of head-and-neck
cancer as well, either indirectly by eliminating an
anogenital source of virus or directly by
Protectlng the oropharyngeal epithelium itself

r

om infection.

Similar benefits could arise from strategies that
Inhibit viral replication; for example, from drugs
that block the ability of the E1 and E2 proteins to
drive viral DNA replication.

Viral etiology might provide opportunities to treat
established cancers. Thus, antiviral measures
being developed to treat cervical cancer may
well be effective in HPV-associated OSCC.







Primary Prevention: The ldeal Vaccine

Should be safe, effective, easy to use, with
long lasting Immunity so that booster
Immunizations would not be needed.

Should be cost-effective, and feasible for
low-resource settings, eg inexpensive,
would not require refrigeration, would be
effective In a single dose, and deliverable
without a shot

Should reduce overall cervical cancer
mortality and morbidity

(Kahn J. J Adolesc Health 2005;37:510-16)




HPV Vaccine Today

Virus-like particle (VLP) subunit vaccines
made of the major capsid protein L1 of
the genital HPVs — immunogenic and safe

Induce a strong cell-mediated AND humoral
response

Induces best immunity in early adolescence,
approved for girls 9-26 years AND BOYS

Same schedule as Hep B
- 0, 2 months, 6 months




HPV Vaccine History

June 2006- US Food and Drug Administration
approved the first HPV vaccine (Merck; Gardasil)
for use in girls and women aged 9 to 26 years.
The Merck vaccine is produced in yeast and uses
Amorphous Aluminium Hydroxyphosphryl Sulfate
as an adjuvant

Soon after- 2 strain vaccine approved (GSK,
Cervarix), The GSK vaccine is produced in insect
cells and uses a proprietary adjuvant, AS04,
which contains an aluminum salt and
monophosphoryl lipid A

Both vaccines induce seroconversion in >99.5%
of vaccines

2010- OK FOR BOYS ages 9-26 years!




Nordic Data from Registry

5,498 subjects being followed prospectively in a
10-year Nordic Study (registry-based, multi-
country follow-up) through five years from the
extension phase of a pivotal Phase Il study
shows that Gardasil has been 100% effective In

preventing overall cervical and genital disease
related to HPV types 6, 11, 16 and 18 among
patients who were naive to the relevant HPV
types through one month post dose three




AAP, ACOG, AAFP, SAHM Recommendations

Give to girls ages 11-12 years old

Can give to girls ages 9-26 years and
boys!

Catch-up for girls older than 12 and <27

years, even If they are already sexually
active

Give even with an abnormal pap
previously (may not be infected with all
strains)




Acceptabllity to Parents (Zimet 2005)

Although parents find STI vaccines
acceptable, some do not believe their
children are at risk

Misconception that teens who are
vaccinated may practice riskier behavior

Parents value the information and
recommendations from their health care
provider

Endorsement of vaccine by a professional
organization Is important to parents




BUT Clinicians Often Late in Their
Recommendations...

Survey of 419 pediatricians, 429 family
physicians found that that 98% of peds and 88%
FPs gave the vaccine routinely (p < 0.001)
(Daley. Pediatrics 2010)

90% peds, 86% FPs strongly recommended

HPV vaccine to 13-15y0’s but only 57% peds,
50% FPs urged vaccination for 11-12 yo'’s.
Reasons?

Parent refusal

Need to discuss sexuality iIssues

Financial issues, including vaccine cost and
Insurance coverage




Total Costs of HPV Infection

Recent estimates of total direct HPV-related
costs in the United States: ~$3 billion per
year

(Chesson, Perspect Sexual Reprod Health

2004)

Estimated total direct costs associated
with anogenital warts: $167.4 million




Cost Study of HPV Infection:

Cervical Cancer Screening and Treatment
1997-2002 Kaiser Permanente Northwest (N=103,476) 1

Overall annual cost/1,000 female health plan enroll  ees = $26,415
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Routine Precancer Cancer False-Positive
Screening Management (CIN) Treatment Pap Smears
($16,746) ($4,535) ($2,629) ($2,394)

1. Insinga RP, Glass AG, Rush BB. Am J Obstet Gynecol. 2004;191:114-120.







Case #1- Vanessa

Vanessa, a 15 year old whomyou
delivered, now comes to you for her
gynecologic care. Her mother informs
you that they will let Vanessa out of the
convent when she turns 30, but that for
now, guys are out of the question.

Vanessa, on confidential questioning,
has had 7 partners so far, “all nice guys”

Mom seems horrified when you broach
the subject of the HPV vaccine.




You should:

Move on to the next subject, and place
Mom’s head gently back in the sand

Tell mom, “no worries, she’s not likely to
get HPV this year anyway”

Go see the kid who needs a pap smear
down the hall and hope your nurse takes
care of It...

Take 10 deep breaths and dive In




HPV Vaccine - Current Recommendations

The HPV vaccine is approved for girls and
women ages 9 to 26

Recommendation: give the vaccine
between the ages of 11 and 12.

Although obstetrician-gynecologists are
not likely to care for many girls in this
Initial vaccination target group, they are
critical to the widespread use of the
vaccine for females aged 13-26 years.




HPV Vaccine - ACOG Recommendations®

Vaccination of Women with Previous
Cervical Intraepithelial Neoplasia

The vaccine can be given to patients with
orevious cervical intraepithelial neoplasia, but
oractitioners need to emphasize that the
penefits may be limited, and screening and
management based on ACOG
recommendations must continue.

Vaccination is NOT treatment

“For complete recommendations please visit:
http://www.acog.com/departments/dept_notice.cfm?recno=7&bulletin=3945




HPV Vaccine -
ACOG Recommendations’

"We must be prepared both to administer
the vaccine and to answer patient and
parent questions that will arise,"

“For complete recommendations please visit:
http://www.acog.com/departments/dept_notice.cfm?recno=7&bulletin=3945




HPV Vaccine Today: What Don’'t We Know?

? Duration of antibody response
? Changes In future screening practices?
The New PAP

New set of counselling: ORAL SEX IS
STILL SEX!

Vaccinate Early, and Finish Series!







