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Introduction — HPV, Cervical
Cancer and VVaccines

« Cervical cancer is usually
caused by human
papilloma virus
(HPV)

 Worldwide cervical
cancer is a significant
cause of death with
250,000 deaths/yr

e Clinical trials of subunit
vaccines show promise
. for preventing HPV
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Infections and Cancers:
Global Burden

Infection Cancer # cases % worldwide
worldwide
H. pylori stomach 490,000 5.4
HPV Cervix etc 550,000 6.1
Viral hepatitis Liver 390,000 4.3
Totals 1.6 million 17.7

Source: WHO, 2003



Estimated Age-Standardized Incidence of
Cervical Cancer Per 100,000 Women, Year 2000
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Burden of Disease due to HPV

 In developed world, most costs associated
with detection and treatment of pre -
malignant disease

e Costin USA - $ 3 Billion

Cervical cancer in USA In poorly screened
populations

Lifetime risk of cervical cancer without
screening — 2 to 4 %

See Leyden et al ‘05



Abnormal Pap Tests In the US
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2-3 million
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>50 million women screened annually

ASC = atypical squamous cells; AGC = atypical glandular cells;SIL = low-grade squamous intraepithelial lesion;
HSIL = high-grade squamous intraepithelial lesion

Sirovich et al ‘04



HPV Types and Disease

Frequent Association
(HPV Type)

Less-Frequent
Association (HPV Type)

Cutaneous warts 1, 2

Epidermodysplasia 2,3,10, +, 1,9, 12, , 15
verruciformis

Condylomata acuminata 6, 11
(Laryngeal papillomas)

Cervical Intraepithelial 6, 11,
Neoplasia (including
other anogenital dx)

Cervical carcinoma

Frazer '04 and Munoz et al ‘03
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HPV Related Cancers




HPV Infection Among
College-Age Women
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Global HPV Statistics
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HPV Infection in Squamous Epithelium

Stem Cell/™ Intermediate — Committed

Courtesy of Dr. Al Klingelhutz, University of lowa



HPV Genome

HPV genomic organization

Viral genome
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HPV VLP as a Prophylactic VVaccine

VLP are the product of HPV 16 L1 gene

Capsid proteins self assemble into
“pseudovirions”

Three Injections over a six month period are
known to be highly immunogenic and
well tolerated

Similar dosing scheme as hepatitis B
Works in animal models



HPV Types That Cause Cervical
Cancer: A Worldwide Survey
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Conclusions: Current State of
HPV Vaccines

« Promising efficacy trials with further publications
In this year

» Multivalent VLP vaccines are in later-phase
clinical trials, guadrivalent vaccine awaiting
FDA approval (Dr. Barr)

e Remaining questions include
— Duration of protection ?
— Cross-protection ? Replacement ?
— Protection in HIV positive women?
— Herd Immunity?
— Acceptance ?



Cervical Cancer — Past, Present
and Future

1930 - cervical cancer # 1
cancer mortality in women
In USA

1941 - Papnicolaou publishes
his paper in the American
Journal of Obstetrics and
Gynecology

2004 - 500,000 cases of
Cervical Cancer worldwide

2006 - Cervical Cancer

Vaccine
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