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ABSTRACT Burden of disease
» Globally,eachyear:
500,000 women are diagnosed with Cervical Cancer.

« 270,000 women die due to Cervical cancer'.

* InIndia, eachyear:
1,34,000 women are diagnosed with Cervical Cancer'

72,000 women die due to Cervical Cancer’
1 out of 4 women who die of cervical cancerin the world isan Indian'

CervicalCanceristheNo. 1 cause of cancer related deathamongst womenin India
KEYWORDS :
Genital Warts - Disease Burden: India*
Increasing trend of Genital warts in India
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This ‘Cause’ need to be taken up by multiple stake holders.

Cervical Cancer - Disease Burden
[ incidonce | Mortaity

India ~1,32,000 India ~ 74,000
World ~4,93,000 World ~2,73,000

incla oThs of ceahs « Treatments can cause discomfort and carry risks of erythema,
epithelial erosion, ulceration,depigmentation,and scarring.

India ~27% of new
Cervical Cancercases in world due to Cervical Cancer in world
Incidence ( women ot all ages) - Cervical Cancer vs other
» Recurrenceratesvary greatly.Aslow as 5% and as highas 65%

Cancers
Genital Warts:TreatmentIssues1

Nobel Prize-2008
The Nobel Prize in medicine in 2008 went to

HaraldzurHausen for his discovery of “human papilloma
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viruses causing cervical cancer”
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Years of Life Lost to Cervical Cancer*
[ mCervical
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26 Average years of life lostin women with Cervical Cancer
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Human Papillomavirus (HPV)
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HPVisanecessary cause of cervical cancer-99.7%"

Cancer causing Types
High risk group-16,18,
31,33,45,52,58

Non-cancer causing types
Low risk group- 6,11.

+>75% of Cervical Cancer®

- 90% of Anogenital warts®
«>50% of Vaginal & Vulvar Cancer®

The4 mostimportanttypes of HPV

HPV 18

N/

>83.2% of Cervical Cancer*
>50% of Vaginal & Vulvar Cancer®

90% of Anogenital warts®

HPV infections are very common and up to 80% of women will

acquire an HPV infection in their lifetime ™

e The risk of oncogenic HPV infection is high even after first
intercourse and continues throughout a woman's sexually
active lifetime**

« Although new infections decrease with age, risk of their
persistenceincreases with age’

e The cumulative risk of acquiring cervical HPV infection in
women with only one sexual partner is 46% (3 years after first
sexual encounter)’

The risk of infection begins in adolescence and continues in to

Adulthood

+  Youngwomen areata greaterrisk of HPV infection'

»  Women continue to acquire new HPV infections, regardless of
prior infection with the same or different HPV type"

» HPVinfections are very common and up to 80% of women will
acquire an HPV infectionin their lifetime™®

25-29

30-39  40-49 50-59

Age group, years

Cervical Cancer -Classified into 2 types

1. Squamous Cell Carcinoma'’ - affects the squamous cell
(majority cases)

2.Adenocarcinoma'“-affects the columnar cells.

Adenocarcinoma™

* Increasinginincidence, especiallyamongstyoung women
* Arehardertodetect by routine screening methods

* Aremoreaggressive

* Haveapoorprognosis

e Havepoorsurvival rates

Natural HPV infectioninduces aweakimmuneresponse™™

Vaccination inauces nigner anupoaies in tne viooa and site of

infection

» Vaccine induces higher antibody levels in the blood which
means higherantibody levels at the site of infection (the Cervix)'

+  These Antibodies neutralize the virus & prevent entry into cells'

Ten most frequent HPV types among women with invasive
cervical cancer

HPV-type

Adenocarcinoma
HPV-type

Squamous cell carcinoma

0 2 40 60 80

Prevalence (%) Pesselesen ()

ESTIMATED HPV CONTRIBUTION IN CANCER

ORAL CAVITY'

Whatis HPV?
» SmallDNAVvirus
* Family:Papillomaviradae
* Onlyinfectssquamous epithelia
« Commonviruswith >100types identified
* 60-70typesinfecttheskin-common warts
* 30-40infectthegenital area of womenand men
e 2groups
» lowrisktypes causing warts
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* highrisktypes causing cancer

oncogenictypes

HPV DNA Detection

» Hybrid capturellassay by Digene Diagnostics
»  Onlypos.orneg.forHiRisk HPV: not type specific

« Researchtechniques

* In-situhybridization
* Polymerase chainreaction

» Dotblot
» Filterhybridization

» Southern transfer hybridization

HPV Lifecyclein the Cervix
» Sheddingofvirus-laden epithelial cells

e Viralassembly (L1,L2,E4)

e ViralDNAreplication (E6 &E7)

e Episomalviral DNAincellnucleus (E1&E2,E6 &E7)
« Infection of basal cells (E1 &E2)

Cervical canal

*  Maturesquamous layer
* Squamous layer

e Parabasalcells

» Basal (stem)cells
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Natural History of HPV Infection
and Cervical Cancer

Upto5 years
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Age-SpecificRates of HPV Infection & Cancer*
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Natural History of HPV & Cervical Cancer
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Natural History of HPV Infection: Surrogate Markers for Cervical
Cancer

0-1 Year
AL

0-5 Years 1-20 Years

HPV
Infection

Demonstrate efficacy against high grade lesions
LSIL (CIN1) or HSIL (CIN2/3). low- or high-grade squamous intraepithelial lesion

CIN= Comical Intraepitheial Meoplasia

Cervical Carcinogenesis

Transient Infection

Mild cytologic -
H abnormalities

O & B
>

Persistent HPY Infection

o

Normal cervix :-; — HPV.infected cervix

Progression
é Invasion
Precancerous’, — Cancer
lesion

Clearanice Regression

The Three Steps of Cervical Carcinogenesis.

The steps can be conceptualized as infection with specific high-risk types of human papillomavirus (HPY), progression
10.a precancerous lesion, and invasion. HPY infictions are usually transient and are often associated with mild cytologic
abnormalities. Persistent infection with high-risk types of HPY is uncommon and is required for progression

3 pronged approach tosaving the lives of women...

Education

g

2 i ° © -l
Primary Prevention:
Vaccination

Secondary Prevention:
Screening & Treatment

The chemistry of the protein is such that it assembles into virus
like particles-VLP
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Types of antibodies after HPV vaccination

AL A
=) By i

Bivalent HPV Vaccine
measures

Neutralizing + Non neutralizing antibodies

AL A

Neutralizing Antibodies Correlate With Prevention of HPV
Infection

&~

Quadrivalent HPV Vaccine
measures

Neutralizing antibodies

Mo antibodies—
wiral infection

PPE population; subjects were free of HPV 6, 11, 16, 18 infection
through 1 month Postdose 3.

End Point by Lesion | Vaccine | Placebo* | Vaccine al
Type (n=2,241)| (n=2,258) | Efficacy

HPV 6/11/16/18 CIN 0 65 100% [94-100
CIN1 0 49 100% |92-100
CIN2 0 21 100% (81-100
CIN3 0 17 100% |76-100
AIS 0 6 100% |[15-100

Vaccine
HPV Type Approximate Disease Burden

e 70% of cervical cancer, AlS, CIN 3, VIN 2/3,
16 & 18 and ValN 2/3 cases

e 50% of CIN 2 cases

e 35%-50% of all CIN 1,VIN 1, and VaIN 1
6,11,16 & 18 cases

e 90% of Genital warts cases

AlS =adenocarcinomain ssitu.

CIN =cervicalintraepithelial neoplasia.
VIN = vulvarintraepithelial neoplasia.
ValN =vaginalintraepithelial neoplasia.

Impact of vaccination

Genital warts CIN1 BCIN213

RV

Cervical Cancer
75,000,000

65,000,000
vt

£ 55,000,000
5,000,000 |

35,000,000

25,000,000

15,000,000

5,000,000

o

Cases Without
Vaccination

After Vaccination  After Vaccination
With HPV 16/18  With HPV 6/11/16/18

Efficacy of vaccine:

HPV induced lesions Protection by vaccine

Genital Warts?

Efficacy: 100% Efficacious AgainstHPV 6/11/16/18-Related CIN

Cl=confidenceinterval.
CIN =cervicalintraepithelial neoplasia.
AlS=adenocarcinomainsitu.

Efficacy: 100% Efficacious Against HPV 6/11/16/18-Related
VIN/ValN and Genital Warts

PPE population; subjects were free of HPV 6, 11, 16, 18 infection
through 1 month Postdose 3.

End Point by Lesion | Vaccine |Placebo*|Vaccine
Type (n=2,261)|(n=2,279)| Efficacy| CI
HPV 6/11/16/18
VIN/ValN, genital warts 0 60 100% |94-100
Genital warts 0 48 100% (92-100
VIN 1 orVaiN 1 0 9 100% |49-100
VIN 2/3 or VaiN 2/3 0 9 100% |49-100

VIN =vulvarintraepithelial neoplasia.
ValN =vaginalintraepithelial neoplasia.

FOGSI

RECOMMENDATIONS

FOGSIRecommendations

»  Cervical cancer causes significant morbidity/ mortality

» HPV vaccine to be offered to all appropriate females who can
afford thevaccine

» Vaccineshould be preferably given prior to sexual debut

FOGSIRecommendations - Vaccine Schedule

» Age for initiation of vaccination is 10- 12 years. Catch up
vaccination is permitted up to the age of 45 yrs for both
vaccines

» 3dosesat0,2and 6 monthswith quadrivalentvaccine

« 3doses0,1and6 monthswith bivalentvaccine

FOGSIRecommendations Need for Booster

e Atpresentthereisnodatatosupport use of boosters

* FOGSI Recommendations:Vaccination of Sexually Active
Women

» Sexually active women and women with abnormal cervical
cytology canreceive the HPV vaccine

» Benefits may be limited to the protection against infection of
HPV genotypes with which they have not been infected

FOGSIRecommendations:Women With Previous CIN

» Thevaccine can be given to patients with previous CIN, but the
benefits may be limited to the protection against infection of
HPV genotypes (and related CIN) with which they have not been
infected

» TheHPVvaccineis nottherapeutic. It does not treat existing HPV
infection or cervical intraepithelial neoplasia (cervical pre-
cancers)

FOGSIRecommendations: Pregnancy & Lactation

« Notrecommended forusein pregnancy

e If patient becomes pregnant - Delay remaining doses till
delivery

e Ifvaccinated during pregnancy - Nointervention (MTP) needed

« Lactating women can receive the QHPV vaccine and still
continue breastfeeding asitis a vaccine without live viral DNA.
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FOGSIRecommendations:Vaccination & SCREENING

« Vaccinated women should be screened as per the standard
guidelines

»  Screen positive women may be vaccinated after counselling

*  Screening/HPVtestis NOT REQUIRED priorto vaccination
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