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FOGSI FOCUSEDITORIAL

Prof. (Dr.) Hiralal Konar Dr. Partha Basu
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Worldwide, cancer cervix isthe second common cause of cancer deathsin women. The major (80%)
burden of the diseaseisinthe devel oping part of theworld. Mg ority of thewomen are presenting late
with advanced stage of the disease. Despiteits high prevalence and mortality rate, cancer cervix isa
diseasethat can be prevented and cured entirely by effective screening, early detection and treatment
at the pre-invasive (CIN) and even at the early invasive stage. Screening programs successfully
brought down the incidence as well as the mortality (7% per year) from cancer cervix in the
developed world. Unfortunately dueto several reasons, it failed to bring any such positive changein
thedevel oping countries.

Recombinant DNA technology and cloning of HPV-DNA confirmed the association between
HPV, CIN and the cancer cervix. Well controlled methodological studies have proved that Human
Papilloma Viruss-DNA (HPV-DNA) is present in 99.7% of al invasive cervical cancers.
This signifies that cancer cervix is a disease with infective etiology. Cervical screening by HPV-
DNA identification with hybrid capture || method hasbeen found to be cost effective by reducing the
referral to colposcopy, biopsy and alsoincreasing theinterval of screening. Negative predictivevalue
of HPV-DNA testing is very high. New, low-cost and rapid screening tests based on HPV
identification are being developed keeping in view the needs of the low resource settings. We
gynecologistshaveamajor roleto play to create public avareness and offer cervical screeningtothe
thousands of womenwho cometo our clinicsdaily.

Thelatest and the most exciting devel opment in thefield of cervical cancer control isthe availability
of vaccines (bivalent and quadrivalent) that are highly effective and safe. To bring down the
incidence of cervical cancer the vaccine should be made avail able and affordable to all women and
adolescent girls in the target age group. For the interest of the women in India, professional
organizationslike FOGSI haveto join hand with the government aswe all agreethat cervical cancer
isamajor public health probleminthiscountry.

Thisvolumeof FOGSI FOCUSisauniqueone. It will disseminate the knowledgewhat isup-to-date
and based on the current research. The contributorsto thisvolumeare expertsintheir field of science,
research and work. We express sincere thanksto all the contributorsfor their whole hearted effort to
enrich our knowledge aswell asguiding ustowardsthe current management approach.



Thisisthefirst timein FOGSI that each of theVice Presidentsis given someresponsibility to carry
out. Dr. Konar was entrusted with two projects; (i) Maternal Mortality Registry and (ii) Preventive
Oncology. We are indebted to Dr. N Malhotra, the present President and Dr. C N Purandare, the
President incoming, for their guidance and encouragement. We acknowledge the support from
GlaxoSmithkline for providing resources to bring out this publication. We believe this volume of
FOGSI FOCUS will be of immense value to all the practicing gynecol ogists, academicians and the

postgraduates.

Prof. (Dr.) Hiralal Konar Dr. Partha Basu _

Vice President, FOGS, 2008 Hefa\d, Dept. of Qynaecol ogica OI.’ICO| ogy
In-charge of FOGS, Chittaranjan National Cancer Institute, Kolkata

Preventive Oncology Initiative
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President's M essage (2008) | zz

Dr. Narendra C. Malhotra
President FOGSI (2008)

This FOGSI FOCUS on Preventive Oncology comes to you today as our endeavor to make a new
Indianwoman literate and healthier. Preventive Oncol ogy isone of thetheme of FOGSI thisyear.

Cancerinwomenisamajor probleminIndiawith cancer cervix beingno. 1 killer

The problem of cancer cervix in Indiais ahigh incidence (27% of new cases in world) and a high
mortality.

It has now been shown that HPV infection is present in 99.7% of all cases of CA Cervix, hence
proving that HPV infectionisasignificant risk factor for cervical cancer.

A vaccine against HPV infection is now available and is effective. This may be the only preventive
vaccineagainst cancer.

Thereisastrong argument of auniversal recommendation of thisvaccine for al school going girls
and to include thisin the national immunization programme. Thismay not be possible immediately
but whereever possible girls should be immunized with HPV vaccine for prevention of cancer
Cervix.

Themotto of FOGSI thisyear hasbeen educate, prevent & eradicate.

To eradicate cancer we have launched the FOGSI Preventive Oncology Initiative programme
and to educate, we bring you this FOGSI FOCUS with a special emphasis on clinical practice
guidelineson cancer management.

Happy reading. Do give usyour feed back onthe FOGSI year 2008

Remember for women welfare only you can makeadifference.

Dr. Narendra C. Malhotra
President FOGSI (2008)
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Dr.C.N.Purandare

MD(BOM) MA Obst. (Ireland) DGO, DFP

D. Obst. RCPI (Dublin), FICOG, FICMCH,P.G.D.M.L.S,,
Consultant Obst. & Gyn.,

S. Elizabeth Hospital & BSESHospital,
Ex. Hon. Professor Obst. & Gyn., Grant Medical College, Mumbai - 08

My warmgreetingstoall of you.
My themefor theyearis“SAVINGLIVES'.

Thelast year'slogo showed agirl with seven Ribbons, depicting seven problems. | am going to pick
up few of thoseribbonsand concentrateonthem. | would liketowork hardto savelives. | want all of
youtotakeavow to makeadifference.

Weall areawarethat the Cervical Cancer isaglobal public health problem and istheimportant cause
of death from Cancers among women of India, accounting for an estimated 132,000 new cases and
74000 deaths every year. It is unfortunate that though Cancer Cervix is Preventable but Yet not
Prevented in our Country. Decision without actionsareworthless. Keeping thisin mindintheyear
2009, wewill haveabout 100 CMEsall over Indiain our Societieson 'Prevention and Early Detection
of Cervical Cancer', to update the knowledge amongst our FOGSI members, which will help to
reducethe Cancer burden of theNation.

| am presenting to al the FOGSI members a 'FOGSI Focus on “Cervical Cancer: Prevention,
Detection & Management”.

This FOGSI Focusis edited by Dr. Hiralal Konar and Dr. Partha Basu, who has carefully selected
topics on Cancer Cervix and | must say that the contributors have done acommendablejob. Let us
join hands and fight against Cancer Cervix and let our dream come true of preventing mortality and
morbidity dueto Cancer Cervix.

Thank you,

Dr. C. N. Purandare
President - FOGSI (2009)




| ndex

No. Title Page No.

1 The Federation of Obstetric & Gynaecological Societies of India (FOGSI):
Recommendations for Vaccination against Human Papilloma Virus (HPV)
Infection for the Prevention of Cervical Cancer

FOGS Oncology Committee 2008..........ccueiireeierieiieiesie e seeseese e ereeneessesseeseessesseeeessesseeseensessens 03

2. The Magnitude Of Cancer Cervix In India: A Summary
Dr. A. Nandakumar, Dr T. Ramnath, Dr Meesha Chaturvedi..........cceeeevveeeiieeeeiieieee s sveeeesevieee s 09

3. Etiological Role of Human Papilloma Virusin Cervical and
other Genital Cancers

Prof. (Dr.) Hir@lal KONAT..........ccouiiiiiiieie sttt sttt s tesbe e ntesne e e neene e 12
4, HPV Vaccines: Need, Feasibility and Recommendationsin India
DF. PAItNA BASU ......eveeeiiteie ettt ettt ettt e e sttt e e e et e e s st et e s saaeeee s et eeessabeeessasreaessabenessarenessanes 16

5 Efficacy and Safety of Prophylactic HPV Vaccines
DI NEEIJABRNALIA ... s 22

6. Cervarix, the AS0O4 Adjuvanted HPV 16 and 18 Vaccine Providing
for Strong and L asting Cervical Cancer Protection

DT @t gTo 0Tl 2= 1o [ 2 €] o IR ORS 26

7. Cervical Cancer Screening By Pap Smear Cytology
Dr. Usha B. Saraiya, Dr. Radhika N. JOSNI ........cceiririiiiieieeisese s 35

8. Cervical Screening with Visual Inspection after Acetic acid application (VIA)

Dr. USha RANI POl ...ttt st estesse e aesteaneeneeseenneeneens 41
0. Human Papilloma Virus Testing in Screening for Cancer of the Cervix.
Dr. Martha Jacob, Dr. JOSE JErONIMO........ceceiereieeiiieieisseresssssressssessssssessssssssssssssssssssssssssssssssssssnees 45

10. Role of Colposcopy to Evaluate Screen Positive Women
Dr. Maya Lulla, Dr. Sarita BRal€rao............cceeeeiiiiiieecie ettt 50

11. Treatment of Cervical Precancer
Dr. Ranajit Mandal, Dr. Partha BaSU............cccuiveieriiiiiiesie ettt sne e sneennens 56




Introducing shortly...
..for protection against Cervical cancer
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Cervarix

Human Papillomavirus Vaccine Types 16 and 18
(Recombinant, AS04 adjuvanted)

Name: Cervarix. Human Papillomavirus vaccine Types 16 and 18 (Recombinant, AS04 adjuvanted). Composition: A 0.5 ml dose of the vaccine contains not less than Human Papillomavirus type 16 L1 protein(20
micrograms), Human Papillomavirus type 18 L1 protein (20 micrograms), 3-O-desacyl-4’- monophosphoryl lipid A (MPL) (50 micrograms) and Aluminium hydroxide, hydrated (0.5 milligrams Al*"). Pharmaceutical
form: Suspension for injection. Indications: Indicated in females from 10 to 45 years of age for the prevention of cervical cancer by protecting against incident and persistent infections, cytological abnormalities
including atypical squamous cells of undetermined significance (ASC-US) and cervical intraepithelial neoplasia (CIN), CIN 1 and pre-cancerous lesions (CIN 2 and CIN 3) caused by human papillomavirus types 16 and
18. Posology: Single 0.5ml dose. The primary vaccination course consists of three doses schedule (0,1 & 6 months). Method of administration: For intramuscular injection in the deltoid region. Contra-indication:
Known hypersensitivity to any component of the vaccine. Special warnings and special precautions for use: As with other vaccines, the administration of Cervarix™ should be postponed in subjects suffering from
acute severe febrile illness. Should not be administered intravenously, subcutaneously or intradermally. Should be given with caution to individuals with thrombocytopenia or any coagulation disorder since bleeding may
occur following an intramuscular administration to these subjects. There are no data on the use of Cervarix™ in subjects with impaired immune responsiveness such as HIV infected patients or patients receiving
immunosuppressive treatment. Interaction with other medicaments and other forms of interaction: If Cervarix™ is to be given at the same time as another injectable vaccine, the vaccines should always be
administered at different injection sites. It may be expected that in patients receiving immunosuppressive treatment an adequate response may not be elicited. Use during pregnancy and lactation: Specific studies of the
vaccine in pregnant & lactating women were not conducted. Undesirable effects: Very common: injection site reactions including pain, redness, swelling; fatigue, headache, myalgia; Common: gastrointestinal
including nausea, vomiting, diarrhoea and abdominal pain, itching/pruritus, rash, urticaria, arthralgia & fever (38°C). Special precautions for storage: Store inarefrigerator (2°C—8°C). Do not freeze.

For further information, write to:
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GlaxoSmithKline Pharmaceuticals Ltd.
Dr. Annie Besant Road, Worli, Mumbai - 400 030.
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1. TheFederation of Obstetric & Gynaecological
Societies of India (FOGSI): Recommendations
for Vaccination against Human Papilloma
Virus (HPV) Infection for the Prevention of
Cervical Cancer

FOGSI Oncology Committee 2008

Preamble

Human papillomavirus (HPV) vaccines are now widely available for the purpose of cervical cancer
prevention. The Quadrivalent vaccine (Gardasil) and Bivalent vaccine (Cervarix) have been
approved for thispurpose.

Theobjective of these Recommendationsisto provideinformation ontheuse of HPV vaccinefor the
purpose of cervical cancer prevention and the need to continue with the current cervical screening
programs.

General

TheHuman PapillomaVirus (high-risk genotypes) isanecessary causal factor of cervical cancers.

The HPV vaccine is a prophylactic vaccine. Both the bivalent and quadrivalent vaccine protects
against infection of HPV genotypes (HPV-16 and HPV-18) that account for about 70% of
HPV-related cervical cancers. The quadrivalent vaccine also protects against HPV types 6 and 11
that areresponsiblefor about 90% of the genital warts.

The HPV vaccine is not therapeutic. It does not treat existing HPV infection or cervica
intraepithelial neoplasia(cervical pre-cancers).

Cervical Cancer Screening

Women who have been vaccinated with the HPV vaccine should continue with the cervical cancer
screening asper therecommendationsin FOGSI Clinical Practice Guidelines.

Vaccination Target Group

The Bivalent vaccine has been approved for use in females aged 10 to 45 years, whereas the
Quadrivalent vaccine hasbeen approvedfor useinfemalesaged 9to 26 years.

The vaccine should target females at the most convenient and optimal age (12-16 years old) for
vaccination beforetheir first sexual exposure.

RoutineHPV vaccinationisrecommended for femalesaged 10to 12 years.

HPV vaccination may be offered to all women- Bivalent vaccine upto 45 years or Quadrivalent
vaccineupto 26 years, regardlessof sexual activity. Thedecisionisbased ontheinformeddiscussion
between the woman and her health care provider regarding risk of previous HPV exposure and
potential benefitsfrom vaccination.

At present, vaccinationisnot recommended in males. Moredataisawaited on thisissue.



Dosage Schedule

For Bivalent vaccine three doses at 0, 1 and 6 months are recommended intramuscularly. For the
Quadrivalent vaccinethree dosesat 0, 2 and 6 months are recommended intramuscul arly. Minimum
Intervals between doses are 4 weeks between 1st & 2nd dose and 12 weeks between 2nd and 3rd
dose.

At present thereisno recommendation for the use of boosters.
Counselingbeforevaccination

A full explanation of therole, action and usefulness of the vaccine should be provided to the woman
or her parent/guardian whereapplicable, beforevaccination.

The explanation should typically include: therole of HPV in cervical carcinogenesis (in particular
HPV-16 and HPV-18); trial results and expectations; immunol ogical responses; safety and efficacy;
aswell asanswer queriesonissues, ashighlightedinthisdocument.

HPV Testing beforeVaccination
Testing for HPV isnot recommended before vaccination.
Vaccination of Sexually ActiveWomen

Sexually active women and women with previous abnormal cervical cytology can receive the HPV
vaccine. But the benefits may be limited to the protection against infection of HPV genotypeswith
whichthey havenot beeninfected.

Women who have been infected with vaccine HPV-type (serol ogically positive) and have cleared the
cervical infection (DNA negative) appearsto have similar protective effectsasthosewho arenaiveto
the samevaccine HPV-type. Further scientific evidenceisawaited onthisissue.

Special Situations
Womenwith PreviousCervical Intragpithelial Neoplasia(CIN)

The vaccine can be given to patients with previous CIN, with the protection being offered against
infection of HPV genotypes (and related CIN) withwhichthey havenot beeninfected.

It must be emphasi zed that cervical screening and corresponding management must continue.

Pregnancy and L actating\Women

The use of the vaccine in pregnancy is not recommended, although no teratogenic effect caused by
thevaccineshavebeen reported.

There is no evidence to show that the HPV vaccines adversely affect fertility, pregnancy or infant
outcome.

Womenwho are planning to concelve are advised to defer vaccination until after delivery.

Women who become pregnant before completion of vaccination are advised to postpone the
remai ning dose(s) until after the pregnancy.

Termination of pregnancy isnot indicated for women who becomeinadvertently pregnant during the
courseof vaccination.

Lactating women can receive the HPV vaccine and still continue breast-feeding because it is a
vaccinewithout liveviral DNA.



I mmunosuppressed Patients

Immunosuppression is not a contraindication to vaccination. However, the immune response to the
HPV vaccinemay belesscompetent in thesewomen compared with ahealthy individual .

Contraindicationsand Precautions

The HPV vaccine is contraindicated for people with a history of hypersensitivity to any vaccine
component.

Vaccine should be administered in lying down position and the vaccine should be observed for 15
minutesfor possibledizziness/fainting attack

Vaccination of people with moderate or severe acute illnesses should be deferred until after the
ilInessimproves.

When the vaccine is administered concomitantly with any other vaccine, it should be at a separate
site, withaseparate syringe.




The FOGSI Recommendations have been Drafted by the FOGSI Oncology Committee at a
M eeting held on 19th October 2008 at Mumbai.
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Thisinformation is provided by GlaxoSmithKline for the Medical Practitionersand isadopted from: Reference -
Diane Harper. Prophylactic human papillomavirus vaccines to prevent cervical cancer: review of the Phase Il and |11 trials. Therapy (2008): 5(3), 313-324.

Summary of the two commercially available Human Papillomavirus Vaccines

Cervarix® (GlaxoSmithKline)

Gardasil® (Merck & Co)

HPV 16/18 for at least 5.5 yearsina
naive population.

Vaccine type HPV 16 and HPV 18 VLP HPV 6/11/16/18 VLP
L1 capsid component L1 capsid component
Concentration 20 ug HPV 16 20 ug HPV 6, 40 yg HPV 11
20 g HPV 18 40 pg HPV 16, 20 ug HPV 18
Adjuvant AS04: 500 pg auminum hydroxide Alum: 225 pg auminum hydroxyphosphate
50 ug 3-deacylated monophosphoryl lipid A | sulfate
Recombinant Baculovirus expression system in Yeast expression system in Sacharomyces
technology Trichoplusnia ni insect célls cerevisiae
substrate System
Schedule* Intramuscular 0,1,6 months Intramuscular 0,2,6 months
Target Population* | Females 10-45 years Females 9-26 Years
Safety Generally safe and well tolerated Generally safe and well tolerated
Efficacy 100% CIN 2/3 protection caused by

100% CIN 2/3 protection caused by HPV
16/18 for at least 5 yearsin a naive population.

44% CIN 2/3 protection caused by HPV 16/18
over 3 yearsin amixed population

68% CIN 2/3 protection irrespective of
HPV type after 5.5 yearsin a naive population

17% CIN 2/3 protection caused by any HPV
type after 3 yearsin amixed population.

88% HPV 45-related incident infection
protection for at least 5.5 yearsin a
naive population

HPV 45 protection not demonstrated

54% HPV 31-related incident infection
protection for at least 5.5 yearsin a
naive population

75% HPV 31-related CIN2+ protection for at
least 3 yearsin a naive population

Immunogenicity

HPV 16: )
100% Seroconversion

Seropositivity remains > 98% at 5.5 years

Neutralizing antibody titers remain eightfold
higher than natural infection titers at 5.5 years

HPV 16 : )
100% seroconversion

Seropositivity remains > 98% at 5 years

Antibody titers remain approximately
eightfold higher than natural infection titers
at’s years

HPV 18:
100% Seroconversion

Seropositivity remains > 98% at 5.5 years

Neutralizing antibody titers remain eightfold
higher than natural infection titers at 5.5 years

HPV 18: )
100% Seroconversion

Seropositivity drops after 2 years

Antibodg titers approach natural infection
titersat 3 years

HPV 45 : )
100% Seroconversion

Seropositivity remains > 98% at 4.5 years

Type- specific antibody titers remain higher
than natura infection titers at 4.5 years

HPV 31: )
100% Seroconversion

Seropositivity remains > 70 % at 4.5 years

Type- specific antibody titers remain higher
than natural infection fiters at 4.5 years

Some evidence for anti- HPV 45 and 31

Cervicovaginal
antibody
transudation

HPV 16 and 18

CIN: Cervical intragpithelial neoplasia, HPV: Human papillomavirus
* As per the Prescribing Informationin India
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Name: Cervarix. Human Papillomavirus vaccine Types 16 and 18 (Recombinant, AS04 adjuvanted). Composition: A 0.5 ml dose of the vaccine contains not less than Human Papillomavirus type 16 L1 protein(20
micrograms), Human Papillomavirus type 18 L1 protein (20 micrograms), 3-O-desacyl-4’- monophosphoryl lipid A (MPL) (50 micrograms) and Aluminium hydroxide, hydrated (0.5 milligrams Al*"). Pharmaceutical
form: Suspension for injection. Indications: Indicated in females from 10 to 45 years of age for the prevention of cervical cancer by protecting against incident and persistent infections, cytological abnormalities
including atypical squamous cells of undetermined significance (ASC-US) and cervical intraepithelial neoplasia (CIN), CIN 1 and pre-cancerous lesions (CIN 2 and CIN 3) caused by human papillomavirus types 16 and
18. Posology: Single 0.5ml dose. The primary vaccination course consists of three doses schedule (0,1 & 6 months). Method of administration: For intramuscular injection in the deltoid region. Contra-indication:
Known hypersensitivity to any component of the vaccine. Special warnings and special precautions for use: As with other vaccines, the administration of Cervarix™ should be postponed in subjects suffering from
acute severe febrile iliness. Should not be administered intravenously, subcutaneously or intradermally. Should be given with caution to individuals with thrombocytopenia or any coagulation disorder since bleeding may
occur following an intramuscular administration to these subjects. There are no data on the use of Cervarix™ in subjects with impaired immune responsiveness such as HIV infected patients or patients receiving
immunosuppressive treatment. Interaction with other medicaments and other forms of interaction: If Cervarix™ is to be given at the same time as another injectable vaccine, the vaccines should always be
administered at different injection sites. It may be expected that in patients receiving immunosuppressive treatment an adequate response may not be elicited. Use during pregnancy and lactation: Specific studies of the
vaccine in pregnant & lactating women were not conducted. Undesirable effects: Very common: injection site reactions including pain, redness, swelling; fatigue, headache, myalgia; Common: gastrointestinal
including nausea, vomiting, diarrhoeaand abdominal pain, itching/pruritus, rash, urticaria, arthralgia & fever (38°C). Special precautions for storage: Store inarefrigerator (2°C—8°C). Do not freeze.

For further information, write to:

©
GlaxoSmithKline

GlaxoSmithKline Pharmaceuticals Ltd.
Dr. Annie Besant Road, Worli, Mumbai - 400 030.
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2. TheMagnitude of Cancer Cervix in India:
A Summary

Dr. A. Nandakumar, Dr. T. Ramnath, Dr M eesha Chatur vedi
National Cancer Registry Programme (ICMR), Bangalore, INDIA

The Indian Council of Medical Research initiated a network of cancer registries under the National
Cancer Registry Program (NCRP) in 1981 and data collection commenced in these registries from
January 1982. Since then, the registries have provided information on incidence and patterns of
cancer that in terms of quality and validity meet international standards. Thus, in India, for cancer,
and perhaps for only this disease, we have a systematic program of data collation so as to have
reliable incidence and mortality rates, thereby laying a foundation for scientific research whether
that research be epidemiological, basic, clinical or in cancer control. However, India being a vast
country, setting up of new registries throughout the country as in some Western countries would
involve enormous cost in establishing and maintaining the same. Therefore, under a project, on
'‘Development of an Atlas of Cancer in India a cost-effective design and plan using advances in
modern electronic information technology, was conceived, to collate and process relevant data on
cancer so astofulfill the objectivesof obtaining an overview of patternsof cancer in different parts of
the country; and, calculating estimates of cancer incidence wherever feasible. The summary given
bel ow isbased on thereportsfrom both the cancer registries of the NCRP and that from the project on
cancer atlas.”’

Cancer incidence is generally expressed as Age Adjusted or Age Standardised Incidence Rates
(AAR) according to world standard population per 100,000 persons. Among the older population
based cancer registries (PBCR) in India, Barshi and Chennai PBCRs have always recorded the
highest incidence rates. The most recent figures on AAR for the PBCRs under NCRP are given in
Table 1. Thereport of the North Eastern PBCRs (NCRP, 2008a) indicatean AAR of 25.4 per 100,000
inAizawl of Mizoram statewith comparableAARsin Imphal west district (20.5) and Kamrup Urban
district (17.3) per 100,000.

Cancer of the cervix, is still the most important cancer in women in India, though, in the past two
decades, all the older urban Population Based Cancer Registries (PBCR) at Bangalore, Bhopal,
Chennai, Delhi and Mumbai have shown astatistically significant decreaseintheAARsof thissite of
cancer. This decline in the incidence of this cancer is, in the absence of any organized screening
program. The declineinthe AAR variesfrom 42.3 (in 1982-83) to 22.3 (in 2004-05) per 100,000 in
Chennai to amarginal decline in Barshi from 23.5 (in 1988-89) to 22.8 (in 2004-05). As of 2005,
cancer of the cervix constitutes 16% of all cancers in women in the urban registries. However, it
constitutes 37% of the cancersin femalesin Barshi. The highest age specific incidence rate of 98.2
per 100,000 for cancer cervix isseeninthe 60-64 age group. Sinceover 70% of thelndian population
residesintherural areas, cancer cervix still constitutesthe number one cancer in either sex. Based on
the data of the PBCRsthe estimated number of new cancersduring 2007 in Indiawas 90,708 (NCRP,
2008b). Therelativefiveyear survival reported sometimeearlier averaged 48.7% (IARC, 1998).

Inthe Hospital Based Cancer Registries(HBCRS), cancer of thecervix istheleading site of cancerin
Bangalore and Chennai, the second leading site in Mumbai and Thiruvananthapuram and the third



leading site in Dibrugarh. This site of cancer constitutes between 11.4 (Thiruvananthapuram) to
30.7% (Chennai) of all cancersinwomen in these five HBCRs. Therisein the occurrence of cancer
wasat thelater agein Thiruvananthapuram compared to the other four HBCRs. Over 63 t0 89% of all
cervical cancershad regional disease at the time of presentation. Around 40% of all cervical cancer
patients in Bangalore, Chennai and Mumbai did not receive treatment at the Reporting Institution
despitehaving had adiagnosisof cervical cancer (NCRP, 2007).

Thedatafromthereport of the project on* Development of an Atlasof Cancer inIndia” showsthat at
least five districts have even higher incidence rates than that recorded at Chennai. Four of thesefive
districts are concentrated in the north eastern region of Tamil Nadu state and Pondicherry. The atlas
hasfurther revea ed that thisareahas al so some of the highest incidenceratesof penilecancer. There
arereportsin the literature that the prevalence of Human Papilloma Virus (HPV) is not only high
among cancer cervix patients, but also high among patients with penile cancer. This part of Tamil
Nadu state has al so ahigh preval ence of Human Immunodeficiency Virus (Nandakumar et al, 2005).
We thus have enough descriptive epidemiology pointers on aregion of the country to undertake
several research studiesand control measuresin cancer cervix, including population based typing of
HPV infection.

Table shows the Rank, Relative Proportion (%) of all cancers in Females, Crude (CR) and Age
Adjusted (AAR) Incidence Rates per 100,000 person for Cancer of the Cervix in the Population
Based Cancer Registries(PBCRs) under the National Cancer Registry Programmeof India

PBCRs Rank % CR AAR
Bangalore 2 15.7 14.3 18.8
Barshi 1 37.0 20.0 22.8
Bhopal 2 17.9 12.0 17.7
Chennai 2 185 20.3 22.3
Delhi 2 14.9 12.3 174
M umbai 2 13.2 115 13.4
Ahmedabad 2 18.6 6.9 7.9
Kolkata* 2 15.7 13.2 12.3
Dibrugar h District 5 6.6 3.8 5.1
Kamrup Urban District 2 144 12.8 17.3
Silchar Town 1 20.6 10.6 121
Imphal West District 1 159 17.2 20.5
Mizoram State 3 13.5 13.7 174
Aizwal District 1 15.0 20.6 25.4
Mizoram State excl. Aizwal 3 12.0 9.8 12.6
Skkim State 1 111 6.9 10.9

*Based on 2004-2005 data for Bangalore, Barshi, Bhopal, Chennai, Delhi, Mumbai, Ahmedabad
2005 datafor Kolkata and 2005-2006 data for Dibrugarh District, Kamrup Urban District, Silchar
Town, Imphal West District, Mizoram State, Aizwal District, Mizoram State excl. Aizwal, Sikkim
State.
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Introduction

Cancer cervix isthe second most common cancer in women. Worldwide, nearly 500,000 new cases
aredetected annually andinIndiaitisnearly 132,000 per year.

Inthe developed countries, cervical cancer incidenceisfalling by about 7% annually. Thisismainly
dueto the effective cervical screening procedures. Unfortunately, the scenario isnot the samein the
developingworld, whereprevalence of thediseaseissignificantly high. Dueto several reasons, mass
cervical screening programmein many devel oping country does not exist. Cancer cervix isthe most
common cause of death from cancer. Despite its high incidence and mortality rate, cancer cervix is
entirely preventable and curable of all major malignancies. Thisis possible by early detection of the
pre-invasive (CIN) and micro invasive stage of the disease. Over a century number of factors have
been implicated asthe etiology of cancer cervix. Association of cancer cervix and sexual activity is
well known. Fortunately it isthe advent of recombinant DNA technology and the cloning of human
papilloma virus, the etiological role of HPV with CIN and cancer cervix has been confirmed'.
Several case controlled studies had shown a very strong association between HPV infection and
cancer cervix”®. This association is much greater when compared the associ ation between smoking
and lung cancer. The epidemiological evidence that HPV is the main causative agent fulfils the
criteria set by Hill*. The other risk factors like multiple sexual partners, early marriage, early sex,
repeated child birth are all viewed as the association with sexual transmission of HPV®. Oral
contraceptive pill and smoking may be the true co-factors. It is observed that women with HPV-16
genital infection are 435 times more likely to develop invasive cervical cancer than in women
without HPV infection’. Currently the epidemiologic, clinical, molecular and histological data
all support HPV asthecausativeagent for most, if not all, epithelial cancer of thecervix'.

TheHuman PapillomaVirus

Human PapillomaViruses are the members of the Papillomaviridae. These are non enveloped and
have 50 to 55 nm in diameter. They have icosahedral capsid coat. In the center there is a double
stranded circular DNA genome. The genome with about 8000 base pairsisdivided in to early and
late genes. The early genes (E1, E2, E4, E6, E7) are responsible for DNA replication, transcription
andtransformation. Theearly gene products E6 and E7 encodethe major transforming protein. Over
expression of the E6 and E7 oncoproteinsinterfere the cell cycle regulation by inhibiting the human
suppressorsp53 and retinoblastoma (RB) protein.



ThelategenesareL 1 and L2 proteins. L1 gene codesfor lesscapsid protein and L 2 codesfor amajor
capsid protein. HPV typesare distinguished from one another by the degree of nucleic acid sequence
homology. Individual types are associated with specific pathology and different clinical
manifestation. HPV-1 causes planter warts, HPV-6 and 11 cause an orogenital warts (90%), HPV-16
causes cervical dysplasiaand invasive cervica cancer. HPV are highly specific and have not been
propagated in common experimental animals. Cross infections between species have not been
reported. Human papilloma virusis an exclusively epitheliotropic virus. HPV infects virtually
all types of surface epitlelia All types of squamous epithelium (Vulva, vagina anogenital) can be
infected by HPV. The histological appearances of individua lesions vary with the site of infection
and thetypes of virus. Thereisproliferation of epidermal cell layers except the basal layer. Cellular
proliferation causes acanthosis, parakeratosis and hyperkerotosis. Koilocytes having the large
round cellswith perinuclear halo aretypical of HPV infected cells. Studies have reported that HPV
16 wasfoundin about 60% of all invasivecancersand HPV 18 wasfound in about 12%’.

TABLE -1 TABLE -2
CLASSIFICATION OF HPV AFFECTING HUMAN BODY CANCERS ASSOCIATED
ANOGENITAL EPITHELIA WITH HPV
A Low oncogenic risk Type of Cancer % of cases
6,11,40,42,43,44,53,54,61,72,73,81 associated with HPV
Cervical 99.7
B High oncogenic risk
16,18,31,33,35,39,45,51,52,56,58,59,68,82 Anal 85.0
Vulval, Vaginal, penile 50.0
C Possible high oncogenic risk Oropharyngeal 20.0
26,66,73
Laryngeal 10.0

Over 130 HPV types have been identified. Over 30 of these affect the female and male anogenital
epithelia. The types commonly affecting the anogenital region can be divided into three groups,
depending on their potential to develop anogenital neoplasia’ (Tablel). Many other human body
cancershavebeen associated with HPV infection® (Table-2).

Pathogenesis

Human papilloma viruses are epitheliotrophic. Infection isinitiated when avirus gains entry to the
basal cells of the epithelium. Minor traumathat often occurs during sexual intercourse, allows the
virus to access the target epithelial cells at or near the cervical transformation zone. HPV induced
neopl astic transformation is associated with the integration of part of the HPV genome into the host
cell DNA, leading to over expression of E6 and E7 oncoproteins. There two oncoproteins as stated
earlier interfere with cell cycle regulation by inhibiting these tumour suppressors p53 and
retinoblastoma (RB) protein. This leads to genetic damage, genetic instability and eventual
emergence of amalignant change. HPV and its oncogenic proteins are capable of inducing cellular
immortalisation. When a mitotically active immature epithelia cell at the transformation zone
adjacent to the squamo -columnar junctionisinfected, thevirusremainsinthecell inthelatent form.
During the latent phase, low number of viral genome (about 100 copies) are produced. Clinical
diagnosisin thisstageisdifficult. Only by HPV DNA hybridization, HPV can detected. In majority
of cases (80%) host defense mechanism is able to clear the infection spontaneously. In low
percentage of women (20%), the virus replicates in large numbers and infect the intermediate and
superficial cells. This phase is known as a productive viral infection. Both the latent and
productiveviral infection phasesmay remain clinically undetectable.



The progression of infection leading to neoplastic transformation depends predominantly on host
immune defense otherwise on the virus-host interaction. Through some ill understood mechanism
thecircular strand of viral DNA isopened up into the linear and the DNA can be spliced into the host
DNA.. Then only theviruscan usethe protein production apparatus of thetransformed host cell.

TheHPV genome hasgot threeregions. The upstream regul atory region (URR), the early region and
the late region. The URR mainly regulates the viral replication. The early region transcribes
proteinsthat ishelpful to program the host cell to produce new viral DNA. Thelateregion encodes
proteinsfor thecapsid, that surround like DNA coreto producethe completeviron molecule. With all
these mechanism, the virus takes over the control of the infected epithelial cells. The virus then
entirely controls the host cell mechanism to produce new viral DNA and viral proteins. In normal
cellular response, p53 being animportant protector protein, initiatesthe process of apoptosisleading
to death of the epithelial cell to halt the hijacked DNA synthesis mechanism. On the other hand the
HPV EG6 protein targets p53 for proteol ytic degradation, allowing oncogenic HPV typesto overcome
theimportant host cellular defense mechanism.

The L1 encoded capsid protein predominate in the capsid and is similar in all HPV types™ On the
other hand the L1 encoded capsid protein is responsible for difference in antigenic response of
different HPV types"”. The prophylactic vaccines are targeted against these HPV capsid proteins.
Currently available vaccines are HPV type specific depending upon the L1 encoded capsid protein.
The quantity of L1 and L2 encoded capsid proteins is directly proportional to the degree of
maturation of the epithelium. Well differentiated cells are generally rich in L1 and L2 proteins.
Undifferentiated cellsinhigh grade CIN lesionscontain only small quantitiesof capsid proteins.

Host | mmuneResponse:lmmunological defenseof thehost are: A. Humoral and B. Cell- mediated.

A. Humoral : Thereis development of HPV specific neutralising antibodies (NA) either of
immunoglobulin IgA or 1gG. These antibodies prevent infection of the anogenital
mucosal surface. Thesearedirected againsttheL 1 and L2 HPV capsid proteins.

B. Cell-mediated: Cell-mediated immunity works once the cell is infected with the virus.
Specific CD8 + cytotoxic T lymphocytesand CD4 + Hel per T lymphocytesarerequired to
clear theinfected cells.

Thecytotoxic T lymphocytes (CTL) recognizethe early proteinsin theinfected cellsin conjunction
with host major histocompatibility complex (MHC) Class | molecule. Helper T cells recognize
longer peptide fragments complexed with MHC Class || molecules. Both these cytotoxic
T lymphocytes (CTL) and Helper T lymphocytes promote specific antibody production through
cytokineinduction.

Cigar ette smoking both active and passiveisaknown etiol ogic factor for CIN and invasive cervical
cancer. Smoking acts in various ways including modulation of the immune system resulting in a
reduction of Langerhans cellsinthecervix.”

Telomeresaresimple DNA repeatsthat limit thelifeof thecell. Telomere shortening occurswith age.
Thiscan be prevented by theribozymetelomerase. Prevention of telomer e shortening by ribozyme
telomerase activity of the HPV infected cellsisthought to be the reason for maintenance of telomere
length and thus cell immortalisation. E6 and E7 oncoproteinstarget theenzymetel omerase.”

Vaccines against HPV have been introduced mainly to prevent infection targeting against the HPV



capsid proteins by cell-mediated immune response and/or by humoral immune response. Several

clinical trials' ™ have shown that response varies from 100% protection with prophylactic use to

poor response with therapeutic use.

Majority of women (80%) clear the infection over aperiod of one year. However if theinfectionis
caused by high oncogenictypes(seetableabove), itiseither cleared moreslowly or not cleared at all.
High oncogenic risk HPV areresponsiblefor high grade CIN lesions. About 50% or more of CIN-1
lesionsregress over 2 yearswithout any active therapy. Women with persistent infectionswith high
risk type HPV are more likely to develop progressive high grade CIN or invasive Cervical cancer.
Host immune defense plays important role in the regression or progression of the pathological
process. mmuncompromised women (women living with HIV or otherwise immunosuppressed)
haveahigher rate of progressive pathol ogy.
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I ntroduction

Cervical cancer, in spite of being a preventable disease, is a significant public health problem in
India. The incidence rate of the disease is among the highest in the world (Age-standardized
incidence rate 30.4/100,000), primarily due to the lack of population based cervical cancer
screening.” Cervical cancer affectswomen at arelatively younger age causing untimely deaths. The
social and economicimpact of thedisease on theindividuals, familiesand the community asawhole
isprofound. Cervical cancer isresponsiblefor 74,000 deaths per year in Indiaand isthe number one
causeof 'yearsof lifelost' dueto any cancer among I ndianwomen.?

TheHuman PapillomaVirus (HPV) vaccine aimed at prevention of cervical cancer (al so ano-genital
warts by the quadrivalent vaccine) is a major breakthrough in preventive medicine. The vaccine
offers a unique opportunity of saving thousands of livesin acountry like Indiawith huge cervical
cancer burden.

Cervical cancer control: Current scenarioinindia

Cervical cancer is preventable. The secondary prevention strategy that achieved more than 60%
reduction in mortality in many of the developed countries is population based cervical screening
using Pap smear cytology.’ An organi zed screening program hasto define atarget popul ation (every
sexually active women bel onging to aspecified age group), administer the screening test to thetarget
women at a specified interval (1-5 years), achieve a high level of coverage to screening (>70%),
establish an effective call-recall system so that the screen-positive women are further investigated
and treated and has to ensure appropriate quality assurance at every level of the program. Such
organized screening programisnon-existentin India.

In spite of being asignificant public health problem, cervical cancer control has never received due
attention either from the health policy-makers or from the medical fraternity in India. In terms of
priority, cancer control isnot among the top national health programs. The competing claimsfor the
limited financial and human resources are too many. An expert group formed by Government of
Indiaand World Health Organization prepared aguideline for cervical cancer screening in the year
2006." The dissemination of the national guideline and field level implementation istill very poor.
The Ministry of Health isyet to come forward with a firm commitment to implement the program
with redlistic budgetary allocation. As aresult, cervical cancer screening of asymptomatic women
remainselusivein Indiabarring afew demonstration programsand research studies.

In the recent years a huge momentum has been built to identify low cost alternative screening tests
like VIA (visual inspection after acetic acid application) and cost-effective management strategies
like use of cryotherapy in single visit approach. Low cost and rapid screening tests based on HPV
detection are undergoing eval uation and have shown promising initial results. The new options can



makeimplementation of cervical screening feasibleinamiddleincomecountry likelndia. In spiteof
these new developments, no concerted effort has yet been made to translate these innovative
strategiesinto action. To implement even aV I A-based national screening program, as suggested by
Indian national guidelines, a huge investment has to be made to train different levels of healthcare
providersandto get other | ogisticsof popul ation based screeningin place.

Scopeof HPV vaccine

Availability of the highly efficaci ous vaccines against Human PapillomaVirus (HPV) has opened up
anew vistain cervical cancer prevention. The bivalent as well as the quadrivalent vaccines have
nearly 100 percent efficacy to protect against persistent infection of HPV types 16 and 18 and also
against the cervical cancer precursors caused by them.” In the I ndian subcontinent more than 75% of
thecervical cancersareattributed to thesetwo HPV typesimplying that ahigh level of protection can
be offered by thevaccines.”” A successful vaccination program hasthe potential to reduce the burden
of the disease significantly, and is an exciting opportunity to save thousands of lives in a country
where women do not have access to any other preventive strategy. The quadrivalent vaccines are
also aimed at prevention of the ano-genital wartsthat are caused by HPV types6 and 11. The safety
issues in terms of local reactions and systemic adverse events of either of the vaccines have been
addressed by theclinical trialsand theresultsarevery reassuring.

A health and economic impact analysis based on computerized model of cervical carcinogenesis
calibrated to the epidemiol ogic datain | ndiaobserved that with pre-adol escent vaccination alone, the
mean reduction in the lifetime risk of cervical cancer is expected to be 44% if 70 percent coverage
can be achieved.” Apparently a vaccination based strategy is a simpler option for cervical cancer
prevention than the introduction of a new screening program with its many complexities.
Administration of effective and safe vaccines through an efficient delivery system against the
diseases responsible for significant morbidity and mortality isahighly cost effective public health
intervention. India'simmunization programisone of thelargest intheworldintermsof quantitiesof
vaccines used, numbers of beneficiaries, the geographical spread and diversity of areascovered. The
results of the 2005-06 National Family Health Survey (NFHS 1) of Indiarevealed that 95 percent
children aged 12-23 months received at least some of the recommended vaccines. The benefit of
vaccination to prevent various infectious diseases is well known to the lay public and is generally
well accepted.

Even with this favourabl e backdrop, introduction of HPV vaccination as a public health programin
Indiawill be extremely challenging. Needless to say, the vaccine will remain out of bounds of the
public health program in the immediate future due to its prohibitive cost. There are other critical
issues that will have impact on the public perceptions about the new vaccine and will affect its
acceptability and suitability for amassvaccination program.

« HPV vaccineisaimed at prevention of cancer that isconsidered to beadiseaseof theaged andis
not regarded asahealth priority of thetarget agegroup.

« HPV vaccine is a gender specific vaccine aimed to prevent a sexually transmitted infection
(ST).

« The primary targets for the vaccine are pre-adolescent girls who routinely do not receive any
other vaccinesand aredifficult to accessby any healthfacility.

« The long term safety and efficacy data for the new vaccines are currently available up to
6.4yearsonly.

« Thelevel of awarenessabout cervical cancer islow inthepopulation



These issues require sensitive handling with appropriate public education and peer group support.
Theclinicians, specially the gynaecol ogists, paediatriciansand general practitionershave akey role
to play. A recent questionnaire survey among the urban, educated parents belonging to the high
socio-economic group in eastern India observed that the parents valued the recommendation from
the physiciansasthemost important factor to make decision about their children'svaccination.’

Guidelinesfor useof theHPV Vaccines

Based ontheavailablescientific evidences several guidelinesfor vaccination against HPV havebeen
formulated by different professional organizations. Such guidelines vary little in their key
recommendations. The guidelines of the Indian Academy of Paediatrics (IAP) were formulated and
published in August 2008.” The | AP guidelines grouped all available vaccinesinto four categories.
The category 1 and category 2 vaccinesarethe onesthat are strongly recommended because of their
proven benefit in significant reduction of mortality and/or long term morbidity. Whereas the
category 1 vaccines are already in the expanded program of immunization (EPI), the category 2
vaccines need to be inducted in the program once the cost comes down to an affordable range. HPV
vaccinehasbeen listed under the second category by IAP.

Target gender for HPV Vaccine

Asthevaccineisprimarily aimed at cervical cancer prevention, the benefit of vaccinating femalesis
substantial. The incremental benefit of vaccinating the malesisvery little and is not cost-effective.
Stronger herd immunity can be obtained by achieving a high coverage among the femal e target age
cohortsrather than trying to vaccinate malesaswell asfemales. HPV has been associated with other
cancerslike penile cancer, ano-rectal cancer, oro-pharyngeal cancer etc. Oncetheroleof thevaccine
in preventing these cancersisestablished therewill bejustification of vaccinating malesaswell. IAP
did not recommend administration of theHPV vaccineto males.

Target agefor HPV Vaccine

Ideally the vaccine should be administered prior to sexual debut to avoid any possibility of
transmission of the virus. IAP recommends that girls aged 10-12 years should be vaccinated.
Vaccine can be administered up to the age of 26 years (catch up age) if the individual is not
vaccinated earlier. However, women over 26 years of age are also vulnerable to HPV infection and
are likely to benefit from vaccination if they are naive to infection from either of the vaccine
subtypes. Each year, approximately one percent of women over 25 years of age acquire a new
infection with either HPV 16 or 18." Therisk of persistence of HPV infections became higher with
age.” Thereis some evidence that women who were previously infected with HPV types contained
in the vaccine and subsequently cleared the infection can obtain protection against re-infection and
persistence of the same type following vaccination.” Further robust evidence is required to
recommend vaccination to women above 25 yearswho are aready sexually active. In such women
vaccination should be given after one to one counselling and explaining the fact that the vaccine
effectivenessmay belower if sheisalready infected.

Dose of HPV Vaccine

The quadrivalent vaccine is recommended to be administered at 0, 2 and 6 months and the bivalent
vaccine at 0, 1 and 6 months. Both the vaccines should be given intramuscularly. |AP recommends
that the HPV vaccine can be given in the same setting with Tdap (tetanus, diphtheria and acellular
pertussis) and hepatitis B vaccinesthat arerecommended at theageof 10-12 years.



Requirement for booster

Both the vaccines have demonstrated persistently high serum antibody levels and robust immune
memoriestill 5-6 yearsafter initial vaccination. The vaccinated cohortsarestill being followed up to
see how long the protection lastswithout booster doses. Based on the currently availableinformation
fromtheresearch studies, | APrecommended that no boostersare necessary.

Vaccination of pregnant and lactatingwomen

The vaccine is contraindicated in pregnancy. However, if awoman gets pregnant while undergoing
vaccination further doses should be withheld and will be resumed one month after delivery. Thereis
no need to terminate the pregnancy in such an instance or if a women receives the vaccine
accidentally during her pregnancy. Vaccine can be administered to | actating women.

Requirement for cervical cancer screening

All vaccinated women should undergo cervical cancer screening as per the country guidelines (from
30 years of age in India) since these women are still susceptible to cervical cancer from the HPV
typesnot includedinthevaccines. It isnot necessary to do HPV test before vaccination. Women who
already have cervical neoplasias may be considered for vaccination after appropriate explanation of
thefact that they will not get full benefit of vaccination and need to continuewith the screening.

Introduction of HPV Vaccineintonational health caresystem

For effective disease control, the HPV vaccine should be accessibleto al girlsbelonging to thetarget
age through a national program. The girls between early childhood and sexual debut consist one of
the most difficult cohorts to reach for healthcare. The Universal Immunization Program (UIP) was
launched in Indiain the year 1985. Subsequently it became an integral part of the Reproductive and
Child Health Program. Adding the HPV vaccineto the already existing vaccination program will be
most cost-effective. The incremental programmatic cost associated with adding the pre-adolescent
vaccine will depend on the cost of the new vaccine and the strategies adopted to reach the target
population. Innovative service delivery models need to be developed depending on the social,
cultural and economic background of the population under consideration. School based vaccination
Isan attractive strategy because parents usually trust health-care recommendations made in aschool
setting and children are aready gathered in one place. Unfortunately approximately 40 percent of
first grade entrantsnever complete primary schoolsin Indiaand therateishigher amonggirlsinrural
areas.” By the age of 10 yearsonly aminority of thegirlsarestill in school. Reproductive and family
planning serviceswill not betheideal contact point for HPV vaccine administration asthese services
arealmost exclusively accessed by women during or following first pregnancy. Thereisagreat social
barrier for theadol escentsto accesssuch services.

Adolescent health programs like Kishori Shakti Yojana (to improve the health and nutritional status
of girls) have poor uptake. A comprehensive adol escent health program that provides attractive and
user-friendly servicesincluding counseling on sexual health can be agood platform to introduce the
HPV vaccine.



Besides delivery strategy a well-coordinated vaccination program needs to address the following
critical issuesaswell:

o Trainingof health professionalsand other serviceproviders

« Ensuringregular supply of vaccine based on therealistic assessment of need
« Developing mechanismsfor procurement and supply chain maintenance

« Enforcing sustained monitoring and eval uation of the program

Cost and financing of thenew vaccine

The costs of the HPV vaccines are much higher than the traditional EPI vaccines. The highest
UNICEF Weighted Average Price per dose for any of the EPI vaccines is $ 0.18 (for DTPw
vaccine).” At the current cost of approximately $ 60 per dose the quadrivalent vaccine is
unaffordable to the public sector in India even though the price is substantially lower than that in
United States. The price of the bivalent vaccineisyet to be announced but islikely to be at par. The
demand for thevaccineinitially will bein the private sector and the popul ation coveragewill bevery
modest. The private spending will raise awareness among the medical fraternity as well as the
general population, stimulate broader demand and generate confidence in the efficacy and safety of
the new vaccine. Going by the experience with other vaccinesit will take at |east one or two decades
for the price of the HPV vaccine to come down to alevel when it will be affordable to the public
health program of a middle income country like India. Meanwhile generous contributions or
purchasing commitmentsfrom GAV I Alliances, UNICEF, World Health Organization, World Bank,
Bill and Melinda Gates Foundation, national government and nongovernmental organizations can
encourage the manufacturers to bring down the price and ensure availability of the vaccine to the
poorer section of peopleat |east for somedemonstration projects.

Conclusions

India needs a framework of comprehensive cervical cancer control that should focus on phased
introduction of cervical screening program along with sustained advocacy at the highest level for
making the HPV vaccines available through the national immunization program when they become
affordable. Indiaisavery diverse country and the resource and logistic requirements for screening
and vaccination are different. Depending on the local infrastructure, resources and socio-cultural
milieu, the coverage with screening and vaccination will vary widely within the country. Setting up
or augmenting cervical cancer screening facilities should be a priority under the National Cancer
Control Program. Gradually the efforts can be expanded to introduce preadol escent vaccination. In
regionswhere screeningisnot likely to befeasible, focused effortsto achieve high coverage of HPV
vaccination in preadol escent girlswould be the most meaningful investment. The advocacy for such
a preventive strategy must come from those who understand the disease and its societal and
population-based burden. A partnership has to be developed between professionals and
organizations engaged in immunization, sexual and reproductive health, community-based health
education and public health initiatives with the common long-term goal of eliminating cervical
cance.
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5. Efficacy and Safety of Prophylactic
HPV Vaccines

Dr. Neerja Bhatla, MD, FICOG, MNAMS
Department of Obstetrics & Gynaecology All India Institute of Medical Sciences
New Delhi

I ntroduction

Cervical cancer prevention has been a magjor chalenge in India because of the lack of systematic
screening programs. An understanding of the causal role of human papillomavirus (HPV) incervical
carcinogenesis has lead to the development of HPV-based diagnostic tests for screening and early
detection and also the development of HPV vaccines. There are primarily two types of anti-HPV
vaccines:

« Prophylactic- toprevent primary infection in susceptiblepopulation
« Therapeutic-toeliminateinfectionsininfected populations.

Therapeutic vaccines are still under research. Two prophylactic HPV vaccines have already been
developed commercially. Both vaccines contain hollow virus-like particles (VL Ps) assembled from
recombinantly expressed major capsid L1 proteins of HPV. The L1 VL Ps are morphologically and
antigenically similar to HPV, but they are harmless asthey contain no DNA." These protect against
HPV-16 and -18 which are the high risk types associated with 70 percent of cervical cancers
worldwideandinIndia*®

Currently availableprophylacticHPV vaccines

. Gardasil®isaquadrivalent HPV-16/18/6/11 L1V L Pvaccine devel oped by Merck and Co. Inc.,
Pennsylvania, USA that protects against four HPV types: HPV-16 and -18 are high risk types
that together cause 70 percent of cervical cancers, while HPV-6 and -11 are low risk typesthat
areresponsiblefor 90 percent of genital warts. It hasal so been shownto protect against vaginal
and vulvar intraepithelial neoplasia caused by HPV-16 and 18. It is formulated on an alum
adjuvant, AAHS.

« Cervarix” is a bivalent HPV-16/18 L1 VLP vaccine developed by GlaxoSmithKline
Biologicals, Rixensart, Belgium that protectsagainst HPV-16 and - 18. It hasal so been shownto
have some cross-protection against the related phylogenetic high risk types HPV-45 and -31. It
isformulated on an A SO4 adjuvant comprising 500ug of aluminium hydroxide and 50pg of 3-
deacylated monophosphory! lipid A (M PL) for an exaggerated immuneresponse.

Theefficacy of theprophylacticvaccines

The two important parameters to judge vaccine efficacy are immunogenicity and clinical efficacy,
which have been assessed for both the bivalent and quadrivalent HPV vaccinesin extensive Phasell|
and Phaselll trials.



| Bivalent vaccine(Cervarix®):

Immunogenicity: The Phasell trial of the bivalent HPV-16/18 vaccine was divided into an initial
follow-up period that had a median follow-up of 2.2 years and a subsequent follow-on study of a
subset of the original enrolees with amedian follow-up of 4.0 years.®” Seroconversion occurred in
virtually 100 percent of subjects and more than 98 percent seropositivity was maintained for HPV-
16/18 antibodi es during the extended fol low-up phase of 4.5 years.” Thesamehasnow been notedin
the follow-up to 6.4 years, with antibodies maintained at nearly 11-fold the level of natura
infection.’

Immunobridging studies in 10-14 year age group: Efficacy studies have been done in older,
sexually activegirls, however the proposed agefor vaccinationis preadol escence onwards. Phasel |
clinical trials have compared antibody titres at 0 and 7 months in girls aged 10-14 years and
compared them with those in the age group 15-25 years. It was observed that antibody levels were
nearly twice as high in the younger age group, which is as expected since the immune response is
morerobust at ayounger age.’

Immunobridging studiesin >25 year age group: Similarly, immunobridging studies have been
carried out intheolder age group from 25-55 yearsand the efficacy eval uationisongoing. It hasbeen
seen that irrespective of whether the women were initially seronegative or seropositive for HPV-16
and 18, therewas a significant response to vaccination with antibody titers nearly 8-fold of thosefor
natural infection.”

Immunobridgingtrial in India: A Phaselllb, multicentric, double-blind, randomized, controlled
study to evaluate the immunogenicity and safety of the bivalent HPV-16/18 VLP/AS04 vaccine
administered intramuscularly according to a 0, 1, 6 months schedule was conducted in healthy
Indian female subjects aged 18-35 years. The antibody response with both HPV-16 and -18
compared well with that reportedin previoustrials.™

Efficacy : Inphasell trials, significant vaccine efficacy was noted against the following endpoints:
protection from incident infection - 96.9 percent (95% CI 81.3-99.9); protection from persistent
infection (HPV test positiveat 6 monthsinterval) - 94.3 percent (95% CI 63.2-99.9); protectionfrom
persistent infection (HPV test positive at 12 monthsinterval) 100 percent (95% CI 33.6-100). Ina
combined analysis of the initial efficacy and extended follow-up studies, vaccine efficacy was 100
percent (95% CI 42.4-100) against cervical intragpithelial neoplasia (CIN) lesions associated with
vaccinetypes.’

The observed broad protection against CIN 2/3 by the bivalent vaccine was beyond that anticipated
by its prevention of HPV-16/18 infection alone. It was found that there was cross-protection against
incident infection with HPV-31 and HPV-45 aswell, which are phylogenetically related with HPV-
16 and -18 respectively. In the ongoing Phase |1 study, 78 percent cross-protection (range: 39-93%)
against incident infection with HPV 45 and 60 percent cross-protection (range:20-81%) against
incident infectionwith HPV 31 hasbeen demonstrated.

I1.Quadrivalent Vaccine:

Immunogenicity : Thefirst trials were with HPV-16 and these were followed by phase |l trials of
the quadrivalent HPV-6/11/16/18 vaccine, inwhich subjects have been followed up for 5 years.”"”
Seroconversion occurred in virtually 100% of subjects. Seropositivity for HPV -6, -11 and -16 were
maintained at alevel several fold higher than that of natural infection during this period. However,



HPV-18 antibody |evel sdropped to about 65%in aperiod of 18 months. ™"’

Immunogenicity in 9-15 year age group : Seroconversion occurred in all girls. Antibody titers
werehigher inthispopulation.”

Immunogenicity in older women 35-45 years old: Comparable safety and immunogenicity of
HPV vaccineshave been reportedin women aged 35to 45 years.”

Efficacy : In studieseval uating efficacy, when the quadrival ent vaccine was admini stered to subjects
not previously exposed to either HPV-16 or -18, the vaccine was 98-100 percent effective in
preventing HPV-16/18 rel ated CIN 2/3 and adenocarcinomain situ (AlS).™* Efficacy remained high
for at least 5 years following vaccination. However, the entire population of women who had
undergone randomization (who may or may not have received vaccines as per protocol) included
HPV-16/18 non-naive subjects (already exposed to either or both types). Efficacy was lower 44%
(95% CI 31-55) inthisintention-to-treat cohort. **

The efficacy of the quadrivalent vaccine in preventing genital warts due to HPV-6/11 was 100
percent.” Protection against vaginal and vulvar intragpithelial neoplasiahasal so been reported.

Crossprotection hasbeen reported against other high-risk HPV genotypes.”Vaccination reduced the
rate of HPV-31/33/45/52/58 persistent infection by 19.5 percent (95% CI 6.5, 30.7). Vaccination
also reduced therate of HPV-31/45, -56 and -59 rel ated diseases by 13.8 percent (95% Cl- 8.2, 31.4),
23.2 percent (95%Cl - 2.3, 39.7) and 47.5 percent (95% Cl - 16.2, 67.7) respectively.

Comparableefficacy hasbeen reportedinwomen aged 24to 45 years.”
Requirement of booster s

As discussed above, antibody levelsfall from the peak levels after immunization to a plateau level
that isabout 11 timeshigher than those detected in natural infectionsand that have persisted sofar for
6.4 years post-vaccination in the case of the bivalent vaccine.’ In the case of the quadrival ent vaccine,
HPV-16 levels are maintained but HPV-18 levels drop. Data correlating antibody persistence with
protection isyet awaited. The antibody |evels have been shown to rise again with abooster dose but
thereis no evidence yet whether exposure to virus post-vaccination will act as a natural booster. So
far itisseenthat efficacy ismaintained beyond 5 yearsand it isthought that there may be methods of
memory cellsand cell-mediated immunity that areactiveaswell.

The longest follow-up results available from the vaccine trials are for up to 6.4 years. The total
duration of protectionisnot yet known. Mathematical modeling suggeststhat the protection may last
for over 30years. At present thereareno datato support the use of boosters.

Safety of thevaccines

Data are available from a large safety database with nearly 16,000 women vaccinated with each
vaccine and a broad age range starting from 9-10 years age. The vaccines have afavourable safety
profilesimilar tothat of other currently licensed vaccinesin general use.

Reported adverse events are generally mild or moderatein intensity. The most commonly reported
adverse events are reactions at the injection site including pain, redness, or swelling, which were
reported more often among vaccine recipients than among placebo recipients in the quadrivalent
vaccine trial (86% versus 77%) as well as in the bivalent vaccine trial (93% versus 87%)°°*
However, grade 1l symptomswerereported in only 6-8% cases.” Headache, fatigueand myalgiaare
the most commonly reported systemic adverse events. Gastrointestinal complaintsand itching were
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freguently reported. Temperature el evationswerereported i n about 15% of women.

Serious adverse events were reported with similar frequency in vaccine and control groups and did
not lead to any increasein withdrawal rates. Therewas no increase in theincidence of new onset of
chronic or autoimmune disease in any age group. Though the vaccines were not intended to be
administered to pregnant women in the trials, some of the women who received the vaccine got
pregnant. The pregnancy outcomes in the vaccinated women were similar to the women in the
placebo group. No additional fetal anomalieswere observed in the vaccinated women.

In the Indian trial of the bivalent vaccine, pain was reported in only 56% of subjects vs 41% in
placebo. Fever was reported in 12% of casesin both groups. There was no significant differencein
adverse events or unsolicited symptoms between the groups. Compliance was good and the vaccine
waswell accepted and tolerated.™

Vaccination of women already naturally infected with vaccine HPV types has not been associated
with any adverseeffectsinclinical trials. Overall, both vaccinesappear to be safeand well-tol erated.

Summary

The prophylactic HPV vaccine is one of the greatest advances in recent times. There are some
differencesin the profile and coverage with thetwo currently available vaccines. Further studieswill
elucidate the immune response and efficacy in special populations, e.g., immunosuppressed
persons, the duration of protection, etc. In general, both vaccines are highly immunogenic, safe and
efficacious and provide a hope for primary prevention of cervical cancer and other HPV-related
diseases.
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6. Cervarix, the AS04 Adjuvanted HPV 16 and 18
Vaccine Providing for Strong and Lasting
Cervical Cancer Protection

Dr.Choo-Beng B Goh
GX Biologicals Regional Medical Affairs
Sngapore

Introduction

The GSK HPV vaccine contains 20 ug each of human papillomavirus (HPV) types 16 and 18 virus-
like particle (VLP) L1 proteinin combination with aproprietary ASO4 adjuvant system comprising
50 pg monophosphoryl lipid A (MPL) absorbed upon 500 pg aluminium hydroxide. Recognising the
increased complexity of infectious diseases being prevented, the ASO4 adjuvant was developed to
provide innovative ways to control the quality and/or quantity of vaccine antigen-specific immune
responses. A SO4 represents anew generation of vaccine adjuvants that activate innate immunity to
potentiate protective and adaptiveimmune responses, through mediation by antigen presenting cells
(APCs). Intargeting cervical cancer prevention with avaccine, it isrecognised that the contribution
of HPV 16 and 18 to the oncogenesis of cervical cancer far exceeds that of other benign and
malignant conditions and thisvaccinewasthusdevel oped withthevision in order to provide the best
protection against cervical cancer.

Theevasivenatureof theHPV infection in thecervix

Antibody responses to natural genital HPV infections are characterized as neutralizing serum
antibody responses specific to the HPV type of L1 protein. This natural antibody response is very
slow and weak, becausethereisno viremiaand the HPV infection staysentirely withintheepithelial
surface, with no blood or lymphatic system contact. In addition, the virus does not kill the
keratinocytesthat it infects, and thereisno inflammation or cascade of pro-inflammatory cytokines,
only poor activation of epithelial antigen presenting cells (APC). Freevira particles are shed from
mucosal surfaces with poor exposure to APCs, leaving natura infections with little ability to
stimulate an anamnestic response due to prior low antibody titer induction from aninitial infection
and most importantly very poor and very slow immune recognition of a new infection within the
epithelium. Inaddition, natural infection antibody titersare known to beinsufficient to providelong-
term protection; and these weak titers do not transude neutrali zing antibodies at the cervical mucosal
surface.

Vaccines prevent HPV infection by transuding antibodies through the cervical basement membrane
to protect not only against initial infections, but also against persistent/latent HPV re-infectionsover
time. Thisisimportant, asantibody level sfrom natural infections have been shown to beinsufficient
to protect against new HPV infectionsof thesametype.'

HepatitisBisdissimilar from Human Papillomavirusinfection

An attempt to makeinferencesto the HPV infection mechanism of disease causation using Hepatitis
B asacomparator doesnot apply for several reasons.



Hepatitis B isablood borneinfection and causes aviraemic state whereas as described before, HPV
doesnot causeviraemiaandisalocalizedinfection of thecervix.

This recently published Taiwanese study” showed that anti-HBs was below the protective level in
63.0% of 5981 students who were born after 1986, the year when universal HB vaccination was
ingtituted in Taiwan. They were vaccinated with plasma-derived HB vaccine (Hevac B; Pasteur-
M érieux), asneonates, 15yearsor moreprevioudly.

After a booster in the seronegative individuals aged 15 to 21 years, overall 29.2% did not
seroconvert. Among the ones who underwent full course vaccination (4 doses) 28.7% continued
seronegative and 27.9% of the oneswho had received < 4 dosesal so continued seronegative.

What is more important is that 27.2% of the study subjects had no detectable HBsAg-specific
memory T cells. Thisis evidence that these subjects truly had no immunity against HBV infection.
Hence the argument of immune memory, even if applied to the natural history of HBV, does not
guaranteeprotection.

Development of the GSK cervical cancer vaccineand theA S04 adjuvant system

Giannini et a (2006)° investigated whether the quantity of the antibody response to the HPV 16/18
L1 antigen could be increased by use of the ASO4 adjuvant system, compared with 16/18 VLP L1
proteinsformulated with aluminum hydroxideal one. Thishypothesisisbased on the concept that the
more antibodiesthat are ableto crossthe cervical basement membrane, the greater the likelihood of
neutralizing thenew HPV infection.

Female subjects were given an intramuscular injection with 20 pg of HPV types 16 and 18 VLPs
combined with either 500 g aluminum hydroxide alone, or with 500 g aluminum hydroxide plus
50 ug MPL (AS04) at 0, 1 and 6 months. Specific antibody responsesto HPV 16 or 18L1VLPswere
then assessedover a 4-year follow-up.

Significantly higher level s of antibodiesto HPV types 16 and 18 were achieved in subjectsreceiving
VLPs given in combination with the ASO4 adjuvant system than in women given types 16 and 18
VL Ps plus aluminum hydroxide (Figure 1). Furthermore, the enhanced immunogenicity associated
with theA SO4 adjuvant was sustai ned throughout the 48-month study period.

AS04 Adjuvant Effect :

Higher and sustained antibody levels in adult women*

V5 epitope is targeted by HPV - 16 neutralising antibodies
JA epitopeis targeted by HPV - 18 neutralising antibodies

* *
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Figure 1. ASO4 adjuvant effect: enhanced and sustained immunogenicity maintained over 4 years.’



B-memory cell responses against HPV types 16 or HPV 18 L1 VL Pswere also assessed among the
two groups at 0, 2, and 7 months. Induction of B-memory cellsis essential for a sustained immune
response to vaccine antigens, which can be maintained for decades. Figure 2 showsthe frequency of
HPV 16 or HPV 18-specific B-memory cells per 10° human peripheral blood mononuclear cells,
with the number of participants shown in parenthesis. These data clearly show the increase in
frequency of HPV L1 specific B-memory cells with the AsO4 formulated vaccine versus that with
aluminum hydroxide alone, providing evidence that AS04 can induce along-term memory response
toHPV.

Increased B-memory response :

Relative frequency of HPV types 16-and 18-specific B-memory cells with the two vaccine

formulations
1) HPV-16 HPV-18
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\ Adapted from Giannini et al. Vaccine 2006;24:5937-5949 /

Figure 2. Increased B-memory response: relative frequency of HPV types 16- and 18-specific
B-memory cells with the two vaccine formulations (* P<0.05).’

Efficacy dataand duration of protection

Thelong-term efficacy and immunogenicity of Cervarix wasinvestigated in aPhasell clinical trial
in women aged 15 to 25 years." High initial peaks were seen in HPV type 16 antibody levels, with
seropositivity being sustained at levelsthat were >11-fold higher than antibody titersin responseto
natural infection up to 6.4 years (Figure 3)°°. Importantly, the sameinitial high antibody levels and
sustai ned seropositivity at asimilar level to HPV type 16 wereseenwith HPV type 18 (Figure4).>




Figure 3. High and sustained HPV type 16 antibody levels and seropositivity up to 6.4 years.*
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6.4 Years Results: High and Sustained HPV-18
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Figure 4. High and sustained HPV type 18 antibody levels and seropositivity up to 6.4 years.”

ThemainreasonVLPvaccinessuch asCervarix eicitssuch highlevel sof antibody toVLPL 1isthat
they are delivered intramuscularly in the deltoid muscle, giving rapid access of VLPs to blood
vesselsand local lymph nodes, thereby inducing antibodieswhich protect against HPV 16 and/or 18
cervical infections. An additional aspect of protection may be the detection of an effective immune
reaction at disease-relevant sites, i.e. the cervical mucosa, with a cervical protection occurring by
transudation of 1gG intothecervical secretions.

These antibody profiles were observed in both the ELISA aswell asthe Pseudovirion Neutralising
assays and there has also been a correlation performed between these two assays.” The
acknowledged “gold standard” is still the PBNA assay which the NCI uses to assess the levels of
neutralizing antibodiesin HPV infections.®



Vaccinatingadolescent girls

HPV-12 was the immunobridging study that studied the immunization for early adolescent girls
aged 10to14 years’ asit would have been unethical to perform efficacy trialson such ayoung female
population. There was 100% seroconversion for both HPV 16 and 18 and geometric mean titres
were twice that of the efficacy datain the 15 to 25 years comparator group. These data provided
support to the approved age indication for Cervarix in many countries for females aged 10 to 25
years.

Vaccinatingolder women

Women of all ages need to be protected against HPV, because there is acontinued risk of infection,
regardless of age or lifestyle, with infections continuing to occur over time. In addition, persistent
infections, which arethemost likely to progressto CIN |11 or cancer, are more common in older than
in younger women, so the time taken to see a reduction in cancers is accelerated by vaccinating
women of all ages.

Inastudy of 7,600 women treated for cervical intragpithelial neoplasiagradel (CIN 1) and followed
for 27 years, theincidence of CIN I, CIN Il or cervical cancer was nearly three-fold that seenin the
normal population.” This suggests there is re-infection with HPV, either from new infections but
morelikely by autoinoculation from already infected basal cells. Importantly, thisalso showsthereis
no lifetimeprotectionfrom natural HPV infection.

Swedish researchers using national registration datafollowed 3.7 million women with a history of
treated CIN 111 versusthosewith no CIN |11 diseasefor 37 yearsto seeif therewasany differencein
incidence of HPV-associated cancers.” Therewasamarked increasein vaginal and vulval cancersin
thosetreated for CIN 111 after thefirst year and these remained significantly higher than the normal
population even 10 years after the initial treatment for CIN I11. There were also more anal cancers
among thetreated women, but these devel oped much moreslowly. HPV infectionsat any pointinlife
therefore continueto put women at risk for ano-genital cancerslong after theinitial infection.

Robust antibody responsesto thisHPV candidate vaccine have al so been reported for HPV types 16
and 18 among older women up to age 55 years.”** While antibody titers were slightly lower than
those observed in the efficacy study, they were nevertheless at least nine-fold higher than natural
infectiontiters.

For example, a UK cohort study followed more than 20,000 women for at least 10 years. Of those
women 30 years and older who had normal cytology at enrolment and devel oped persistent HPV 16
or 18 infections, 20% of the women with persistent HPV 16 and 15% of the women with HPV 18
progressedto CIN |11 or cancer within 10 years. ™




Figure 5 shows amathematical extrapolation of the effects of the HPV 16/18 vaccine on the burden
of cervical cancer presuming the vaccine has lifetime protection or continued lifetime boosters are
given starting at age 12, in which caseit would take approximately 35-40 years before the number of
cervical cancerswashalved.”
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However, if the age at which women are vaccinated is increased up to age 26 years, thistime is
reduced to about 25 years. Moreover, if the age of vaccination is increased further to 55 years, the
timeto halving of the cervical cancer burden isreduced to around 10 years. Comparabl e reductions
are also seen in incidence of CIN II/l1 by vaccinating older women. There is therefore a major
advantageassoci ated with theinclusion of older womenin HPV vaccination programs.

Therelevanceof Cervicovaginal secretion data

Cervarix® - Strong correlation between serum
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A study of the relationship between serum antibody titers and those in cervical/vaginal secretions
Fig 6 showed there was an almost perfect linear correl ation between the two in combined age groups
of women aged 15 to 55 yearsfor both HPV types 16 and 18. These high cervical mucosal and serum
antibody responsesweresimilar, regardlessof age.****




Antibodiesarerequired to neutralisethevirusand prevent entry into thecell"’. Several studies™* had
reported that the uptake and internalization of HPV occurswithin 30 minutesto 4 hoursand usually a
memory response only occur after 2 days” and in some cases up to 7 days. Clearly thereliance on
immune memory to combat thisinfection in the absence of antibodieswould not be sufficient, hence
theneed for antibodiesat thesiteof infection, i.e. thecervix.

Safety of theGSK cervical cancer vaccine

Thesafety of theA S04 adjuvanted vaccine have beenreviewed and analysed intwo studies. Thefirst
isan integrated analysis of subjectsexamining the potential risks of autoimmunedisease. Thiswas
performed given the background incidence of autoimmune disordersin some of the groupstargeted
for immunisation with these vaccines and it being likely that autoimmune eventswill be reported in
temporal associationwith vaccination, evenintheabsenceof acausal relationship.

All randomised, controlled trials of HPV-16/18, HSV and HBV vaccines were anaysed in an
integrated analysisof individual dataamounting to morethan 68,000 subjects. A separate analysis of
the HPV-16/18 vaccine trials alone was also undertaken having greater than 39,000 subjects.
Reporting ratesof overall autoimmuneeventswerearound 0.5%, not being any different betweenthe
A S04 and control groups. The relative risk (A S04/control) of experiencing any autoimmune event
wasnot statistically significant differencein event ratesbetween theA S04 and control groups.”

The second analysiswas on the pooled safety datafor eleven of GSK'sHPV trials. Rates of solicited
local and general symptomswere higher in the HPV-16/18 vaccine group than in the control groups.
However, compliance with the 3-dose schedule was high and did not differ between groups. There
was also no clinically relevant differences were seen between the HPV-16/18 vaccine and pooled
control groupsinratesof SAEs, MSCs, NOCDsor NOADs. Similarly, no differencesin pregnancy
outcomesor ratesof withdrawal sdueto A Esor SAEswere observed between groups.”

The AS04 adjuvant system will continue to be monitored in post marketing studies and the safety
databasefor Cervarix will only increase asmorefemal esarevaccinated.

How long can weestimatetheantibody levelswill last?

A common concern among doctors is the duration of the vaccine's protective effect. As HPV
vaccineshave only entered therealm of recommended vaccinesabout 3 yearsago, wehavetorely on
modeling studieswhich are based on the antibody kinetics as previously studied with other vaccines
like Hepatitis A and B. Also efficacy trias are still ongoing and it is the development plan for
Cervarix to continue its phase I1b efficacy trialstill 10 yearsand its phaselll trial (HPV 008) is till
continuing, being an event drivenanalysis.

It hasbeen predi cted based on modeling that the antibody |evel sof Cervarix canlast upto 20years.”
Conclusion

HPV 16 and 18 L1 VL Pswiththe A SO4 adjuvant system induce higher antibody |evel sthan are seen
with an aluminum hydroxide adjuvant alone, long-term B-cell memory, and sustained robust
antibody titers well above natural infection titersin all ages of women that are more than ten fold
higher than natural infectiontitersfor morethan 6,4 years. ****

At present 90 countrieshave approved the use of Cervarix globally. There hasbeen an unprecedented
velocity in which vaccination authorities have reviewed and a so drawn up recommendationsto the
useof HPV vaccination, asarecognition of the urgency of the need to acknowledgethe heavy burden
of cervical cancer, especially in resource challenged countries and also those where screening is
virtually non existent.



The United Kingdom National Health Trust and Department of Health has in June 2008 chosen
Cervarix asthe national immunization vaccine of choice and implemented a comprehensive three
programme for vaccination of girlsaged 12 to 14 with acatch up for 16 to 18 years. The choice of
vaccinewas determined on a15 point plan looking at the quality of the scientific data e.g. duration
of protection and also that cervical cancer will bethe chief focus of the vaccination strategy aswell
ascost effectiveness.”

Cervical cancer protection can further be accelerated when mature women are also vaccinated
against HPV. Already inplaceintheageindicationin some countrieseg. Australia, Malaysia, India
and the Philippinesthiswill bethe next paradigmin HPV vaccination asexpertsrecognisethat there
is a persistent infection risk throughout these women's lives and they stand to benefit from this
interventionaswell.

Ongoing trials will further refine the approach to cervical cancer prevention. It is also worth
concluding that screening should continue as these are not therapeutic vaccines and that cross
protectionwill emergeasan added bonusto thetypesincluded in thevaccineasthedatamatures.
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7. Cervical Cancer Screening by Pap Smear
Cytology

Dr. Usha B. Saraiya MD, DGO, FIAC, FICS FICOG &
Dr. Radhika N. Joshi MBBS, DGO, DFP

Introduction

Cervico-vaginal Cytology or Pap Smear asit ispopularly known isatechnique used successfully in
theearly detection of preand early cancersof thecervix. Cytology is, by definition, the study of cells,
(CYTOS in Greek means cells). It was introduced in clinical practice by George Papanicolaou’, a
Greek scientist, settled in USA. 1n 1943, he described “ The presence of abnormal cellsinthevagina
smearsof asymptomatic women, whichwasexfoliated fromanearly carcinomainsitu”.

Since 1950, it has been accepted that an annual “ Pap Smear” done on all womenwill control cervical
cancer by diagnosingit early at astagewhen treatment can give 100% curerate. When thisisdoneon
alargescaleitiscalled aScreening Program.

Screening is defined as presumptive identification of unrecognized disease by application of
diagnostic procedures which are reliable, safe and rapidly applied. There are different types of
screening-

« Mass screening: It means an entire at risk population must be screened. It is difficult and
expensivetoimplement.

o Selective screening: One can set up criteria to select the high risk population and screen only
those. For cervical cancer theagegroup of 35-64 yearsisconsidered asmost suitable.

« Multiphasicscreening: Meansscreening for morethan one condition. One can combine breast
& full genital tract screening. Evenmedical conditionslikeanemiaand diabetescan be added.

« Opportunisticscreening: Thisisrelatively easy toimplement. Any women attending amedical
facility for any service like health check up, family planning, delivery, abortion can be screened
for cancer. Such a strategy does not achieve significant reduction in disease load as the test is
repeatedly administered on a low risk population and the population coverage achieved is
minimal.

The liberal use of Pap smear and Colposcopy in the developed countries has caused a shift from
invasiveto preinvasivedisease of cervical cancer at thetimeof diagnosis, thereby reducing mortality.

It was Papanicolaou & Traut in the early forties who undertook the first screening programme by
using cytology. There has been no turning back since then. Soon after the World War 11 ended many
countriesintroduced masscytol ogy screening asapublic health measureto control cervical cancer.

Techniqueof Cytology

Smear taking is very simple. After introducing a speculum, a smear is taken from the squamo-
columnar junctionwith an Ayre'sspatulaor acotton swab. Itissmeared onaclean glassslidewhichis
immediately dipped into fixative consisting of equal partsof Ether and 95% alcohol. A spray fixative



isalso equally effective. Endocervical cells can be collected by introducing an endocervical brush
intothecervical canal androtating it 360°. Thecontent of the brush can be spread onthe samedlideon
whichtheectocervical smear hasbeen taken.

These dlides are taken to the laboratory where they are stained using Papanicolaou staining
technigue & then mounted in DPX and covered with a coverdlip. The slide is then studied under a
binocul ar research microscope under |ow power and then high power.

Cellswhich arenormally exfoliated from the genital tract are shownin Figurel. Inthe presence of a
precancerouscondition, abnormal cellsaredetected inthesmear. Theseareshownin Figure 2°

Figurel: Normal cells Figure 2: Abnormal cells
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Clinical Application of Cytology

If an annual Pap smear is done on every woman after the age of 30 yearsit isexpected that all cases
will be diagnosed at pre-cancerous stage. This will lead to a good control of cancer cervix and
mortality will come down. This has been achieved in many developed countries and planned for
India since the 7" five year plan (1984). Unfortunately, in India, nearly 80 percent of the cervical
cancersaredetected at Stage Il and IV when curative treatment is not possible and mortality isvery
high.

All women who have an abnormal smear on cytology have to be evaluated further by Colposcopy,
biopsy and other modalities. They also have to be treated properly. Long term follow-up is
mandatory.




Reporting of thesmear

There are many classifications which are used to report the smear. The Clinicians must understand
theseand interpret thereport correctly.

a) Papanicolaou'sClassification:

Thisistheoldest. Thesmearsareclassifiedfrom| toV.

o Classlisnegative

« Classllisnegativebut atypical cellsduetoinfectionareseen

o Classlllisdoubtful

« ClasslV ispositivebutisolated atypical cellsareseen

« ClassV ispositivewithnumerousatypical cell groupspresent.
b) WHO Classification:

This was introduced in 1962°. Here the smears are classified as normal, inflanmatory, mild
dysplasia, moderatedysplasia, severedysplasia, carcinomain situ, invasive cancer.

¢) CIN Classificationof Richart*
« Thesmearsareclassifiedasnormal.
o Cervical intraepithelial neoplasiaCIN |
« Cervical intraepithelial neoplasiaCIN |1
o Cervical intraepithelia neoplasiaCIN |11
« InvasiveCarcinoma

d) BethesdaClassification®

Introduced in 1991 & revised again fromtimeto time. Currently all over, Bethesda 2001 is used.
Itisadescriptivedetail ed study of the smear and theabnormalitiesareclassified asfollows:

« ASCUS Atypica SquamousCellsof Unknown Significance
o ASC-HSIL cannot beexcluded

o AGUS -Atypical Glandular cellsof Unknown Significance
o LGSIL -Low GradeSquamouslntraepithelial Lesions

« HGSIL -HighGradeSquamouslintraepithelial Lesions

« Invasive Squamouscell Carcinoma

« Adenocarcinoma




Table 1 gives the comparison of all the classifications and may be used as a reference table. It is
advisableto haveadiscussion with the Pathol ogi st regarding which classificationisbeing used & the
significance of thefindings.

PAPANICOLAOU
S o WHO RICHART BETHESDA
CLASS1 NORMAL INFLAMMATORY ASCUS
MILD DY SPLASIA CIN | LGSIL
CLASS?2
MODERATE DYSPLASIA CIN 1 HGSIL
CLASS3 SEVERE DY SPLASIA CIN 1 HGSIL
CLASS4 CARCINOMA IN SITU CIN 1 HGSIL
CLASSS INVASIVE INVASIVE CANCER INVASIVE CANCER

Table 1. Test characteristics compiled from |ARC multi-centric studies
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Koilocyte Koilocytotic changes breaks Low Grade SIL High Grade SIL
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Cytology-based Screening-Indian Perspective

Cytology Screeningin Indiawas started in 1970 under the guidance of Dr. P. N. Wahi. Many centers
were set up mostly in urban areas. Some excellent departments of Cytopathology were set up
through The Indian Academy of Cytologists. However, these services remain inadequate for the
huge population. Although the National Cancer Control Programme was officially launched in
1984, cervical cancer screening asapopulation based program has not received its due support from
thenational or state health services.

Cytology services are however availablein most metro citiesand in Medical Colleges. They should
be fully utilized and expanded to meet the demands. There are many organizationsin Indiawhich
offer full medical facilitiesto their employees & they are more than capable of offering Pap smear
& early detection facilitiesto al the women under their care. Some of these organizationsare Armed
Forces, Railways, BARC, CGHS and Police Personnel. Out of these BARC has been successful in
their screening programme.

Inthecurrent situation we can recommend thefollowing:
1. All FOGSI membersmust offer opportunistic screeningto al womenunder their care.

2. All medical colleges must develop a full fledged modern Cytopathology Departments &
participatein Screening.

3. Closelinksshould be formed between the clinicians & Cytopathologistsfor follow-up and data
management.

4. Teaching & Training of Personnel should beencouraged by all FOGSI members.

5. Pap smear should become abackup for all VIA (visual inspection after acetic acid application)
positivewomen. Correct treatment must begiven.



Screeningfor Cervical Cancer - Global Perspective

One of the earliest and most effective cytology based screening programsisthe oneimplemented at
British Columbiain Canada’. Thisprogrammebeganin 1949-and gradually expanded to popul ation
screening by 1960s. It is against this programme that the achievements of other programmes in
Canadaand el sewhere tend to be measured. This program has shown adramatic fall in theincidence
and mortality of invasive cervical cancer (Ref Table 2). Aninitial shift was noted from invasive to
micro invasive to pre-invasive disease. Further, the staging of the invasive disease showed amarked
downwardtrend. Whereasinitially only 41% had stage | disease, at the end of a20 year period most
had stage| disease. Themortality ratefell remarkably to 2.0in 2005.

Year Incidence per Mortality per 1,00,000
1,00,000 women cases

1950 28.4 21.2

1974 8.6 11

2003 7.2 2.5

2005 6.7 2

Table 2: Reduction in cervical cancer incidence and mortality in British Columbiafollowing the
introduction of cytology based screening program

In the United Kingdom the Cervical Cancer Screening program is continuously reviewed and
updated’. UK National Health Services (NHS) guidelines’ advocate 3 yearly screening by Pap smear
for women between 25 to 50 years of age. Theinterval isexpanded to 5 yearsfor the age group 50to
64 years. Patientsareregistered with General Practitionerswho collect thesmears. Successisdueto
avery effective call/recall system that ensures that al the women with abnormal Pap smear results
undergo col poscopy and further management asappropriate. Theage-adjusted incidence of cervical
cancer in UK in 2004 was 8.9/1,00,000 women. In the year 2003, there were 2,726 cases of invasive
cancer in UK and asmany as 24,105 of CIN |11 casestreated and were prevented from progression to
invasive disease. Due to the organized screening program the mortality from the disease has also
decreased significantly. It has been reported that NHS spends 150 million pounds per year on the
program. The cost incurred is at the rate of £ 37.50 per woman screened. Recently Liquid Based
Cytology hasbeenintroduced toimprovetheefficiency of thetest.

In the United States of Americait is still an opportunistic program. Education intervention to all
Physicians has strengthened the screening. To reduce the false negative rates in conventional
cytology thereisachangeto liquid based cytol ogy, whichismuch moreexpensive.

Smaller countriesin Europe have shown that program can be made successful. In Netherlands, only
two percent of all newly diagnosed malignant tumors in women are cancers of the uterine cervix,
corresponding to about 700 new cases of invasive carcinoma per year’. Putting thisin perspective,
cervical cancer isnot among thetop ten of most frequent cancersin the Netherlandsand the mortality
from the disease is extremely low. Such asuccess story isentirely dueto the consistent and effective
screening program. Thisisfacilitated by thefact that itisasmall country with asmall population and
agood healthinfrastructure.



Conclusion
Aneffective cervical cancer prevention programwill haveto ensurethefollowing.

1. The test facilities must reach significant number of women approx 80 percent of the target
population.

2. Screening must be linked to appropriate treatment. It isno use detecting abnormality if suitable
treatmentisnot given. All screen +vewomen must undergo further eval uation with col poscopy.

3. Effective follow up of the treated cases and of the low grade abnormalities is an essential
component of organized screening program.

4. Periodic monitoring and evaluation of the programme and its impact on incidence and
mortality dueto thedisease must be studied.

It takestime, resourcesand consi stent planning onthe part of health servicesmanagers, public health
departments and professional bodies for the cervical cancer screening program to succeed. The
education and motivation of women play importantrole.

Initiating an organized cervical screening programin Indiainthemodel of western countrieswill be
extremely chalenging. Financial constraints are the main stumbling block. Lack of qualified
personnel and lack of health awareness need to be overcome. Competing prioritiesinwomen'shealth
namely saf emotherhood and family planning continue to dominate our health scenario.

However, asJawaharlal Nehrusaidin 1949
“We cannot allow tomorrow
todip out of our hands,
because of petty problemsof today” .

The responsibility lies with the practicing Gynaecologist and General Practitioners. With their
whol e hearted support, we may beableto say “ Good Byeto Invasive Cervical cancer” just aswehave
been ableto say that to small pox and polio.
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8. Cervical Screening with Visual Inspection
after Acetic acid Application (VIA)

Dr. Usha Rani Poali,
MNJ Institute of Oncology & Regional Cancer Center, Hyderabad.

I ntroduction

Cancer of cervix uteri is the second most common cancer among women worldwide, with an
estimated 493,000 new cases and 274,000 deaths each year. About 80 percent of the cases occur in
developing countries." The Pap smear cytology has been recognized widely as the most effective
cancer screeningtest inthe history of medicine. Introduced by Dr. George Papanicolaou into clinical
practice in 1940, it is widely believed that the use of this test in the organized cervical screening
programs with systematic call and recall facilities for every woman in the screening age range has
been responsible for the drastic reduction in the incidence and mortality of cervical cancer in the
United States, Canada, and much of Western Europeinthe past fifty years.

InIndia, like most other developing countries, thereis no nationwide organi zed screening program.
Pap smear facilitiesavailablein afew metro citiesareineffective dueto low popul ation coverageand
poor quality cytology. The barriers to organize screening programmes in developing countries
include competing health needs, limited human and financial resources, poorly developed health
care services, sociocultural factors etc. The challenges and failure in introducing cervical cytology
screening in low resource settings has stimulated the search for exploring alternative methods of
cervical screening testsduring the past decade.

VIATest

In 1982, Ottaviano and La Torre published a study where women who were examined visually and
colposcopically after a cervical wash with acetic acid were found to have equal detection rates of
cervical abnormalities by both the techniques.” Thisimportant observation made researchersto use
visual inspection after application of acetic acid (VI1A) asalow technology screening test that can be
used for low resource settings.

VIA, aso known as direct visual inspection, or cervicoscopy, involves naked eye inspection of the
cervix under bright light at least one minute after the application of 35% dilute acetic acid using a
cotton swab or a spray. Thetest provider has to look for the appearance of acetowhite areasin the
transformation zone(TZ), closeto the squamo-columnar junction (SCJ) or theos.

Pathophysiological basis

Application of 3-5% acetic acid is believed to cause a reversible coagulation of the intracellular
proteins. Due to the precipitation of the coagulated proteins the cells become opaque and appear
white. The normal squamous epithelium appears pink and the columnar epithelium red even after
acetic acid application asnone of them contain much of protein. In areaswith cervical intraepithelial
neoplasia (CIN) there are increased number of actively proliferating cells that contain a lot of
cellular proteins (increased nuclear chromatin material, intact cytoplasm). Acetic acid coagulates
these proteins obliterating the colour of the stroma and the abnormal areas appear as acetowhite
areas.



Reportingof VIA

Thetestsresultsare categorized into thefollowing threegroups.
1. Negative

2. Positive

3. Suspiciousof cancer.

The test should be reported 'positive’ when there are distinct, well-defined, dense (opaque, dull or
oyster-white) acetowhite areas with regular margins close to or abutting the squamo-columnar
junctioninthetransformation zone. VIA isreported as'suspiciousof invasive cancer' whenthereisa
clinically visible ulcero-proliferative growth on the cervix that bleeds on touch and may or may not
turn densely white after acetic acid application. Thetest is categorized 'negative’ when there are no
acetowhite lesions observed on the cervix. Nabothian cyststhat appear whitish, dot like white areas
on columnar epithelium, patchy white, ill defined white areas with indefinite margins, acetowhite
areas away from the squamo-columnar junction (satellite lesions) are al so categorized as 'negative'.
Proper categorization of the negative test isimportant to improve the specificity of VIA. Thetestis
not meant to identify the nature of the abnormality (grade of CIN etc.). An abnormal test signifies
that thewoman should bereferred for col poscopy just asisrecommended for abnormal Pap smear.

VIA Positive



Accuracyof VIA

A range of multi-centric cross-sectional studies conducted by International Agency for Research on
Cancer (WHO) in India and Africa in the recent past have proved that VIA performed by trained
paramedicshashigher test accuracy compared to Pap smear cytol ogy performed inthe same settings.
The sensitivity of VIA to detect high grade CIN varied from 58% to 94% and the specificity ranged
from 75% to 94%." The specificity of VIA hasbeen shown to beincreased by adding adjunctive tests
likeVILI (visual inspection after application of Lugol'slodine).’ (Table 1) Addition of magnification
(VIAM) doesnot improvetheperformanceof VIA.

Screening Number of Sensitivity % Specificity %
Test Participants (range) (range)
Cytology 22633 58 (29-77) 95 (89-99)
HPV 18065 67 (46-84) 94 (92-95)
VIA 54981 77 (58-94) 86 (75-94)
VIAM 16900 64 (61-71) 87 (83-90)
VILI 49080 92 (76-97) 85 (73-91)
VIA(+) or VILI (+) 49080 94 81
VIA(+) and VILI(+) 49080 79 89

Table 1. Test characteristics compiled from |ARC multi-centric studies

The comparative efficacy of visual inspection with acetic acid, HPV testing (Hybrid Capturell) and
conventional cytology in cervical cancer screening was evaluated in arandomized intervention trial
in Maharashtra, India.” The study observed that the detection rates of CIN 2 and worse lesions were
similar with all the methods. In contrast to the other |aboratory based tests, VIA provided immediate
result based on which colposcopy and management could be done at the same visit, making the test
very cost-effective.

Similarly acluster randomized trial conducted in Tamil Nadu, India aimed to evaluate the effect of
visual screening on cervical cancer incidence and mortality after a single round of VIA screening
followed by cryotherapy.® Follow up of the entire cohort after 7 years showed asignificant 25 percent
reduction in cervical cancer incidence (hazard ratio 0-75), a significant 35 percent reduction in
cervical cancer mortality (hazard ratio 0-65) and a27 percent reduction in theincidence of stagell or
advanced cancers (Hazard Ratio 0-73) in the intervention group as compared with control group.
This study indicates that VIA screening, in the presence of good training & sustained quality
assurance, isan effectivemethod to prevent cervical cancer in devel oping countries.

Intermsof cost effectiveness, acomputer based model analysis using many of the Indian study data
showed that the most cost effective strategy could be screening women oncein lifetime at the age of
35yrs, usingVIA or HPV DNA testing (singleor two visits).” With such astrategy thelifetimerisk of
cervical cancer can bereduced by 25-36% at acost | essthan $500 per year of lifesaved.



Conclusion

The main advantages of VIA are that it is a simple, inexpensive, does not require sophisticated
equipment, can bedoneby trained healthworkersand theresultsareavailableimmediately making it
an attractive approach for usein low-resource settings. Thelimitationsof thistest arethat thishasgot
moderate specificity resulting in resources being spent on unnecessary treatment of womenwho are
freeof precancerouslesionsinasingle-visit approach. It isaprovider-dependent and islessaccurate
among post-menopausal women and women with endocervical disease.

The management options of positive VIA test are either to refer the woman for confirmatory
diagnosis with colposcopy or to treat immediately using conservative approaches like cryotherapy,
loop electrosurgical excision procedure (LEEP) as in single visit approach or to refer for further
adjunctive test (Pap / HPV DNA screening). Ministry of Health, Government of India has released
guidelinesfor cervical cancer screening programme under the National cancer control programme.
Therecommendation isto provideVIA based screening at the primary health centers by the trained
nurses/health workersand then asinglevisit approach for col poscopy and management at thedistrict
hospital .

Thus, although VIA is a useful aternative to cytology in low-resource, the test positivity and
detection rates of lesions have to be carefully monitored to maintain satisfactory performance.
Regular training of healthcare providersisanimportant component. AsVIA isan entirely provider-
dependent screening method, clear standards for identifying precancerous lesions that should be
treated areessential .
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I ntroduction

Indiawith one sixth of the world's population (over one billion) aso has one fourth of the world's
burden of cancer of the cervix. It isestimated that nearly 132,000 women are newly diagnosed with
cervical cancer and around 75,000 women dieeach year. It isprojected that these figureswill double
inIndiaby 2020if no actionistaken. Lack of effective programsfor early detection and treatment is
the main reason for this burden of suffering. India, as most developing countries, lacks the
infrastructure and trained personnel needed to replicate the successful cytology-based (Pap) multi-
visit approach traditionally used in devel oped countriesfor cervical cancer prevention.

It iswell established that persistent infection with at least one of the 15 cancer-related, high risk,
human papillomavirus (HPV) isanecessary cause for cancer of the cervix; hence the use of teststo
detect these high risk HPV types and making it available as a primary screening test for cervical
cancer is becoming more important. Over the past decade it has become apparent, that molecular
testing for human papillomavirus (HPV) is ahighly sensitive primary screening method.” In 2004,
the International Agency of Research on Cancer (IARC) working group of expertsin the field of
cervical cancer prevention and control examined the published evidence and declared that there is
sufficient evidence to support the use of HPV-DNA testing for primary screening. The working
group also observed that an appropriate test is needed for low-resource settings and recommended
that any such test should be carefully eval uated in demonstration projects.’

High Risk HPV Hybrid Capture2 DNA Test

Much of the currently available information on the clinical usefulness of HPV testing is based on
experience with Digene Hybrid Capture 2° HPV-DNA test (HC2, Qiagen Inc, Gaithersburg, MD,
USA formerly Digene Corporation) assay which tests for 13 oncogenic HPV types
(16,18,31,33,35,39,45,51,52,56,58,59 & 68) in vaginal or cervical samples.* However type specific
HPV testing for clinical practice is not currently available commercially but it is expected to be
available soon. A new generation of HC2 with some modifications such asthe inclusion of HPV 6°,
being compl etely automated, and the capability for running bigger batches of samplesisalsointhe
pipeline. Unfortunately, asitisfurther explained below, the cost of thistechnology isalimitation for
itsintroduction nationwidein Indiaand other devel oping countries.

Sampling & L ab processing: HPV test samplecan beeither avaginal or acervical sample. Higher
sensitivities are obtained with a cervical sample collection that involves speculum examination and
the specimen istaken using abrush or Dacron® swab. Collection of vaginal samplesisdone, without
a speculum, by the woman herself (self collected) or atrained health care provider. The sample is
thentransported to thelaboratory inaspecial liquid mediumwherethey areprocessed inbatches of
about 90 sampl esusing an automated system taking about seven hours(seeTable1l and Figure2).



Thetest findingsareexpressed asrelativelight units (RLU) and compared withthemean RLU froma
minimum positivecontrol set at 1pg/ml referredto ascut off.

Tables& Figures:
Tablel. Comparison of thetest specificationsof the Hybrid Capture 2 (hc2) and thenew HPV DNA tests

Characteristics QIAGEN’shc2 QIAGEN’s new HPV-DNA test
(existing test) (Care HPV test)
Detects HPV-DNA HPV-DNA
Number of oncogenic 13 types All 13 + type 66
HPV types
Test format Batch Rapid-batch
Laboratory 7 hours Lessthan 2.5 hours
Processing Time
Setting Lab Static or mobile clinic
Refrigeration needed No refrigeration needed
Power supply Mains Mains or battery
Laboratory bench 3.5 linear meters 1.5 linear meters
space
Number of samples 96 well batch 24 or 48 well batch
Target price per Substantially more Less than US$5*
specimen than US$5
*Pricing for the new HPV-DNA test refers to government and not for-profit organizations

Test Characteristics: HPV testing is an objective test and identifies both women with precursor
lesions and women with a greater risk for cervical disease in the future. Cuzick and colleagues
published report on metaanalysisof HPV testsin different settings has shown the sensitivity of HPV
DNA testing for the detection of moderate or severe cervical intra epithelial neoplasia (CIN) as
96.1% (Cl 94.2 -97.4) substantially higher than that of cytology.” In addition the sensitivity of HPV
test wassimilar in all studies carried out in different settings compared to the sensitivity of cytology
which was variable. However data shows that HPV test is less specific than cytology though the
specificity increases in women over the age of 35 years. The major advantage of using HPV-DNA
testing for primary screening isits very high negative predictive value. This characteristic givesthe
clinicians the confidence that a woman with negative result has minimal, ailmost null, risk for
developing cervical cancer within the next 10 years; therefore, the inter-screening period could be
extended, making abetter use of thevery limited resources.



Even though the positive predictive value (PPV) of the test is low when it is seen with a cross
sectional point of view; the risk of developing cervical disease in women testing positive for high
risk HPV and a normal initial colposcopy is something that need to be considered very carefully.
The risk for developing cancer of the cervix is much higher in women with positive HPV test than
general population with negativeresults.

Rapid HPV Testing

Advancesin molecular technol ogy and the need for arapid moreaffordable HPV-DNA test provided
theimpetusfor PATH's Screening Technol ogiesto Advance Rapid Testing (START) project.” A new
rapid test has been co-developed by PATH and QIAGEN Inc. (Gaithersburg, MD) and detects the
presence of oncogenic types of HPV DNA and is promising for primary screening in low-resource
settings. This new rapid HPV test - CareHPV test (formerly, Digene's FastHPV test)- is a signd
amplification assay and detects 14 high-risk HPV types (16,18,31,33,35,39,45,51,52,56,58,59,66
and68) i.e. HPV type 66 in additionto the other 13 a so detected by HC2. CareHPV isrunin batches
of 18 or 88 samples and it is very suitable for low-resources settings because it does not need
electricity or runningwater (Tablel).

Figure 1: Hybrid Capture 2 (HC2) Equipment

Heater/shaker

Figure 2: CareHPV test equipment
(Courtesy of Qiagen, Inc.)

Thetest runs on two pieces of portable equipment, each about the size of a shoe box, weighing less
than 5kg, and using arechargeabl e battery for power (Figure 2). The person in charge of running the
test does not need to have extensive experiencein lab-related work and the training is much simpler
than other tests. The basic requirements of the lab are 1.5m of bench space and aventilated (no air-
conditioned) environment.

Collection of cervical and vaginal samples is similar to HC2 and sent to the laboratory using a
medium containing non toxic surfactants and is formulated for solubilization of the cervical
specimen without the need for extended mechanical shaking thus simplifying the lab processing
procedure and time. Refer to Figure 2 for the CareHPV and Tablel the comparison of the test
specification.

A clinical study in China, enrolling 2500 previously un-screened women, reportsthe performance of
CareHPV test as comparable to HC2 (QIAGEN Inc.) and better than VIA.® The sensitivity and
specificity of the CareHPV for CIN 2+ was 90% and 84% respectively (using a cut-off of 0.5) in
clinician-collected cervical samples, compared to 97% and 86% for HC2. However, it is more
important to compare CareHPV to other testing methodsalready avail ablein | ow-resource settings.



Addressing Programmatic Needs

An affordable and well-accepted screening test with high sensitivity that can provideresultswithina
few hours can address many of the cervical cancer prevention programmatic challenges in low
resource settings. Success of a cervical cancer prevention program is dependent on providing
appropriate treatment for women who screen positive. Loss to follow up of women who need
treatment isamajor challenge and arapid and highly sensitive test providing results within acouple
of hourscan significantly reducelost tofollow up and treatment.

Evidence from a study in South Africa, in which women were randomly allocated to screening by
visual inspectionwithaceticacid (VIA) versusHPV-DNA testing, showed that cryotherapy based on
results of HPV-DNA testing would be approximately twice as effective in eliminating high-grade
cervical neoplasia.’

Self sampling: An additional advantage of a screening approach based on HPV-DNA testing isthe
programmatic flexibility it provides by allowing women to obtain their own vaginal samples. This
has the advantage of collecting samples in areas where there is a lack of trained providers for
performing speculum examination; thereby having the potential to increasing participation in
screening programs. Published studies report that HPV test self collection is both acceptable to
women and also feasible in several settings.” Qiao et al in their study reported a slightly lowered
sensitivity for detecting CIN 2+ compared to cervical sampling (81.4% compared to 90.0% for
cervical samples)°

Public health program planners in countries without existing cervical cancer prevention programs
would benefit from having local evidence on how the various screening and treatment methods
compare on feasibility, effectiveness, acceptability, and affordability; given their geographical,
cultural, and economic circumstances. These issues will be addressed through demonstration
projectsto beimplemented in two sitesin India - Uttar Pradesh and Andhra Pradesh. (Sellorset. al.
2008 submitted for publicationinlJIMR).’

What doesthefuturehold for HPV & screening?

HPV DNA testing opens the possibility for making some changes in the future screening programs
by providing more sensitive tests and reducing the frequency of screening visits for women at risk
age with significant impact in the incidence and mortality due to cervical cancer.® As it was
mentioned above, there are several studies showing a consistently low cumulative incidence of
CIN 3 for upto6to 10 yearsin women who tested negative for oncogenic HPV, suggesting that the
screening interval can beprolonged and still behighly beneficial towomen and screening programs.

Theadvent of HPV vaccines has certainly brought hopeto cervical cancer prevention. The currently
availablevaccinesonly target thetwo most common oncogenic types (16 & 18) associated with 70%
of cervical cancers. Evenin settingswherethe HPV vaccineiscurrently widely available, screening
and treatment of cervical precancer will be required to provide equitable prevention services for
those who areinfected with HPV types other than HPV 16 & 18 and for women who have not been
vaccinated. Evidence showsthat precancerous|esionscaused by HPV typesother than HPV 16 & 18
aremoredifficult to discern and likely to be missed by visual methods, hence HPV testing will play a
bigger roleindetection of cervical lesions.



Conclusion

The spectrum of possibilities for having a comprehensive cervical cancer prevention program has
expanded in recent years. Now we have the option for primary prevention using HPV vaccinesin
combination with amore strengthened secondary prevention using ahighly sensitive, affordableand
acceptable HPV-DNA test with the potential to significantly reducethe burden of cervical cancer.
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I ntroduction

The key role of colposcopy in the algorithm of cervical cancer screening is to ensure that
unnecessary radical procedures are not applied to a relatively trivial lesion and that inadequate
therapy is avoided for lesions that turn out to be more sinister and extensive than originally
suspected.

To avoid these pitfalls of over and under diagnoses and management, Colposcopy is the preferred
diagnostic method to beappliedtoall screen positivecases.

History

Thefirst account of Colposcopy was published by HansHinselmann, aGerman scientistin 1925. His
origina ideawasthat the earliest cancers of cervix must occur asaminute ulcer or tumor that could
berecognized by meansof suitable magnificationand illumination. He designed aninstrument using
sharply focused lights and binocular magnification that he called a'Col poscope'’. Thusanew field of
clinical investigationwasinvented called'Col poscopy'.

Initially colposcopy was widely used in the continent of Europe and in some Latin-American
countries and made little impact on the “ english speaking part of the world” with the exception of
Australia The delay in itsadoption in Great Britain and the United States was probably due to the
language difficulties. Hinselmann and his pupils published their work in German and introduced a
terminology that wasdifficult totranglatein other languages.

Appearance on scene of exfoliative cytology to diagnose early cervical neoplasias gave a setback to
Colposcopy for sometime. For many years colposcopy and cytology were considered as competing
methods to detect cervical neoplasm. Gradually it was realized that a combination of the two
methodsimproved diagnostic accuracy and they were complementary to each other.

I nstrumentation

The colposcope is used to visualize the lower genital tract with the help of a bright light and
magnification. The magnification can be stepwise increased from 6x to 40x. Thefocal length of the
lens system varies from 200 to 300 mm and determines the distance at which the col poscope should
beplaced fromtheobject (cervix). The head contai ning the opticsisbalanced on acentral axis



attached to 3-4 wheeled base. Usually avariable intensity light sourceis attached to the central axis
and afibre-optic cableisused to transmit the light from there to the optics. Greenfiltersare used for
better visualization of the vascular patterns. Colposcopes are also available with facilities for
transmitting digitized imagesto TV monitors or to computer screens from where the images can be
captured and stored. Such digital video colposcopeshave auto-focusfacilities.

I ndicationsof colposcopy
1) Abnormal Cytology or other screening tests
2) Abnormal per speculumfindingsdespitenormal cytology
3) Persistent symptomslikechronicleucorrhoea, post menopausal bleeding, menorrhagia.
4) Post-treatment follow up of CIN by ablative or excisional techniques
Stepsof colposcopy
« History should bereviewed and screening test reports shoul d be checked.
« Patientistobepositionedinlithotomy or dorsal position.

o Cusco sor Graves self-retaining speculashould be used to expose the cervix. Cervix should
not be held with volsellum.

o Characteristics of vaginal discharge, if any, should be noted. Cervix should be examined for
any obviousabnormality (polyp, growthand ulcer).

« Cytology if required, should be obtained beforeapplying any solutionsto thecervix.

« Colposcope should be focused on the cervix. To obtain a panoramic view of cervix lower
magnification should beusedinitially.

« Cervix should be examined after cleaning with normal saline and effort should be made to
identify the squamo-columnar junction (SCJ).

« Greenfilter may beused after application of normal saline.

« 3- 5 percent acetic acid solution should be applied to cervix liberally with a swab for one
minute and the changes should be noted. Identification of SCJ becomes easier after
application of aceticacid.

« Cervixistobepaintedwith Lugol'siodineand examined before completion of the procedure.
Principlesof Colposcopy
Transformation zone

Dueto the effect of estrogen the columnar epithelium, normally confined to endocervix, comes out
on the ectocervix giving rise to acondition called ectropion or ectopy. Subsequently this columnar
epithelium is replaced by newly formed squamous epithelium called metaplastic epithelium. The
area on the ectocervix where all these changes take place is called transformation zone (TZ). The
inner margin of the TZ issquamo-columnar junction and the outer marginisthejunction betweenthe
new squamous epithelium and the original squamous epithelium. It is essential to evaluate the TZ
meticul ously during col poscopy asneoplastic changesinvariably startinthisarea.



Roleof aceticacid

« Acetic acid helps to coagulate mucus that can then be easily removed. Areas of columnar
epithelium stand out astypical grapelike structuresthat become whitefor atransient period due
to theblanching of theunderlying blood vessels.

« Acetic acid is absorbed in the superficia layers of the squamous epithelium and coagulates
proteininnuclei and cytoplasm of cells. Normal mature squamousepithelial cellshavevery little
protein either in the nuclei or in the cytoplasm (replaced by glycogen) and remains transparent
after the application of acetic acid. In contrast, neoplastic epithelium has much more protein
(greater number of cells, increased chromatin in nuclei, intact cytoplasm) that is coagulated and
precipitated by acetic acid. This precipitated protein gives rise to the opaque acetowhite patch
and thedensity of aceto-whitening dependson the grade of neoplasia.

Observing the density of aceto-whitening, margin of the acetowhite area, relationship of the patch
with squamo-columnar junction and the rapidity of onset of the acetowhite change can help
differentiate the aceto-whitening due to non-neoplastic conditions (metaplasia, inflammation,
condyloma) from that dueto cervical intra-epithelial neoplasias (CIN) or invasive cancers. The CIN
lesions are usually opague acetowhite patches with well-defined smooth margins and arising from
squamo-columnar junction. Thedensity of acetowhite areadepends onthegrade of CIN. The denser
isthepatch, thehigher isthegrade of disease.

Vascular patterns of punctation and mosaic indicate adaptive vascular hypertrophy of connective
tissue vessels which run perpendicular and parallel to basement membrane respectively. Atypical
vesselsoccur dueto neo-vascularisation in high grade neopl asias and are seen as coarse punctations,
coarsemosaicsandirregular vessels. They arethe hallmark of highgrade CIN or ininvasivelesions.

L arge acetowhite area on posterior
lip of cervix

) « A

Sguamo-columnar junction fully visiblewith  Nabothian cysts and metaplastic changesin
features of metaplasia anterior lip of cervix




Reverse mosaic isasign of immature squamous metaplasia red islands represent |oops of former
grape like papillae each are surrounded by white metapl astic squamous epithelium which hasfilled
thecleftsand foldsof columnar epithelium.

A white patch seen beforethe application of acetic acidiscalled leukoplakiaor keratosis. Thiswhite
patch is due to accumulation of keratin in the epithelial cells and shows hyper-keratosis or para-
keratosison histology. Such white patches usually have araised margin and may become morewhite
after acetic acid application. Rarely aleukoplakiamay have an underlying high grade CIN. So any
leukopl akiaseen over thetransformation zone should bebiopsied.

Roleof Lugol'slodine

Lugol's iodine stains the glycogen in the cells. The mature squamous epithelium containing
glycogen becomes mahogany brown after application of Lugol's iodine and the neoplastic areas
without glycogen remain iodine-negative. lodine non-uptake can be observed in metaplasia,
inflammation, condylomaand post-menopausal cervix.

Colposcopic Ter minology
Classification of Colposcopicfindings
A. Normal Colposcopical findings
a. Origina SqguamousEpithelium normal
b. Columnar Epithelium normal
c. Transformationzone normal
B. Abnormal Colposcopicfindings
a. Atypical transformation zone
1. Keratosis
2. Whiteepithelium
3. Mosaic
4. Punctation
5. Atypical Vascular Pattern
b. Suspect occultinvasion

C. Unsatisfactory (indecisive) colposcopical findings - Squamo-columnnar junction not
visibleintotality

d. MiscellaneousCol poscopical findings
1. Inflammatory changes, atrophic changes, trueerosion, condylomata, papillomaetc

Based ontheabnormal findingsit isoften possi blewith experienceto predict underlying histological
picture.



M ethodsof Recor ding Colposcopic Findings

1. Diagrammatic representation: Thistype of recording savestimeand it isuseful for follow up and
alsoto study sitesof Biopsies

2. Descriptionof thelesion

3. Colpo-photography: Colpo-photography offers an excellent and objective method of recording
appearancesand can be of great valuein observation of changeswhichtake place over aperiod of
time (for follow up)

Gradingof Colposcopicfindings(Coppelson and Reid'sClassification)
Gradel

Atypical colposcopic appearance of minor significance compatible with an overlapping histologic
seriesranging from normal metaplastic epitheliumto minor dysplasia

Gradell

Atypical Col poscopic appearance compatiblewith major dysplasiaor carcinomainsitu (CIS)
Gradelll

Atypical Colposcopic appearanceof major significance compatiblewith ClSor invasive cancer

With the introduction of Bethesda Classification for reporting cytology, Colposcopic
ter minology hasalsobeen revised asfollows: -

« Colposcopic findings suggestive of LSIL include lesions with indistinct borders, fine
punctations, small size mosaics, smooth surfacewith absent or few atypical vessels.

o Colposcopic findings suggestive of HSIL include lesions with distinct borders, coarse
punctations, largemosaics, atypical vessel swith surface contour variations.

Advantagesof Colposcopy

« Precise and accurate diagnosis of nature and extent of neoplstic lesion of cervix may be made
withthehelp of colposcopein patientswith suspiciouslooking cervix and abnormal cytology

« Guided biopsy can be obtained from abnormal areaand definitivetherapy may beinstituted with
an assuranceof accuratediagnosis

o Useful adjunct techniqueinfollow up of cervical lesions

o Useful for diagnosisandfollow up of vaginal and vulval lesions

« Therapeutic procedureslike cryotherapy, Laser vaporization or laser conization and Large Loop
Excisionof TZ (LLETZ) canbecarried out with precision.




Limitationsof Colposcopy

Endocervical canal cannot be visualised. Lesions within the endocervical canal, specially
adenocarci noma-in-situ or adenocarcinomacan bemissed

Colposcopegivesonly surfacerepresentation of lesion
L ow grade abnormalitiesare sometimesindistinguishablefrom metaplasias

Increased vascularity with contact bleeding of acute cervicitis tends to mask the true nature of
underlying epethelium

Sensitivity of colposcopy inthedetection of CIN isaround 80 percent
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Principlesof Treatment of Cervical I ntraepithelial Neoplasia (CIN)

The management of cervical intraepithelial neoplasiais based on the understanding of the natural
history of thedisease. CIN 1ismostly detected in younger women and isoftentransient. Only 10-15
percent of CIN 1 will progressto higher grade and the possibility of developing invasive diseaseis
very low. Suchlesionsneed not betreated and the patient should be kept under follow up. High grade
lesions (CIN 2 and CIN 3) are true cancer precursors as they have very high possibilities of
progressing to invasive cancer. Conservative management involves either destroying the abnormal
epithelium (ablation) or removal of the diseased part (excision). Theentire affected areaof the cervix
including the extension into the crypts (average depth 5mm) should be treated leaving a healthy
margin of about 2 mm. CIN Il and CIN |11 being true cervical cancer precursors should always be
treated. Most of the CIN | lesions are transient. Only 10-15% will progressto higher grades. CIN |
should be treated if follow up can not be ensured (as in most low-resource settings) or the lesion
persists for 2 years or worsens in grade or size." Treatment of CIN (any grade) is deferred if the
patient ispregnant or ishaving acute pelvicinflammatory disease.

Ablativetechniques

Ablative therapy can be done by cryotherapy, carbon dioxide laser or cold coagulation. Adequate
punch biopsies should be obtained from the abnormal area prior to ablative therapy. Any grade of
CIN can be treated by these techniques. Suitability of a particular lesion for ablative therapy is
decided based onthefollowing criteria

« Theentirelesionisvisibleand doesnot extend beyond 2-3 mmintheendocervix.
« Thereisnosuggestion of micro-invasiveor invasivedisease.
« Thereisnosuspicionof glandular diseaseon cytology or histology

Cryotherapy is simplest, safest and most widely practiced among the ablative procedures. We will
[imit our discussion of ablativetechniquesto cryotherapy only.

Cryotherapy

The cryotherapy unit consists of acompressed gas cylinder (nitrous oxide or carbon dioxide), cryo-
gunwith circular metal probes, pressure gauge and gas transmitting tube. Carbon dioxide or nitrous
oxide gas freezes when rel eased to the atmospheric pressure. Anice-ball isformed over the area of
contact that brings down the temperature of thetissue to 20° C. Thisresultsin crystallization of the
intracellular water. The spear-like crystals of water pierce the cell membrane and causeirreversible
damage and cell death (cryo-necrosis). The cell damage is accentuated by associated protein
coagul ation.



Theéligibility criteriafor cryotherapy are sameasfor any ablativetreatment. Thelesionsthat can not
be adequately covered by thelargest available cryo-probe and lesionsthat occupy more than 75% of
thetransformation zone arenot suitablefor cryotherapy.

No anesthesiaisrequired for cryotherapy. Thelesionisre-eval uated by colposcopy and aprobewith
appropriate diameter is selected to cover the lesion completely. The cryo-gun along with tube is
attached to the gascylinder. The pressure of the gascylinder should be between 40to 70 kg/cm?when
the gasisflowing. Cryo-probe surface iswiped with saline to ensure adequate thermal contact. The
probe-tip isthen firmly applied to the cervix with the center of thetip on the external os. Thevaginal
walls should not come in contact with the probe-tip. As the gas starts flowing, ice-ball is seen
forming at the tip of the probe. Freezing should be done in two cycles of three minutes with five
minutes of thawing in between. When adequate freezing has been achieved themargin of theice-ball
extends 4-5 mm beyond the outer edge of the cryo-tip. Some authors observed that single cycle of 3
minutes of freezing is as effective as double cycles of freezing.” However, arandomized controlled
trial by Schantz et al demonstrated that the double-freeze technique had a lower probability of
residual diseaseafter treatment of CIN | and CIN |1 (OddsRatio: 2.93; 95% Cl: 2.93-8.60).°

Cryotherapy is quite safe with no significant operative morbidity. During the procedure some
patients may feel a little discomfort or cramp in the lower abdomen. Less than 5% of women
experience significant pain. Most of the women will have awatery discharge per vaginafor 2to 3
weeks after the procedure. Excessive bleeding requiring hospital admission or blood transfusionis
extremely rare. A small number of patients may develop infection, requiring antibiotics. Cervical
stenosisisan infrequent late sequel of cryotherapy that does not have any adverseimpact on fertility
or obstetric outcome.”

A number of randomized controlled trials observed the cure rates following cryotherapy to be 86.0-
94.6% for all gradesof CIN, 90.9-100.0%for CIN I, 75.0-95.9% for CIN Il and 71.0-91.7%for CIN
Il lesions." A meta-analysis of such trials comparing laser ablation and cryotherapy failed to
demonstrate any significant difference in the frequency of residual disease (Odds Ratio: 0.96; 95%
Cl: 0.67-1.36)5 Nuovo et a concluded in their meta-analysis that there was no statistically
significant difference in cure rates among cryotherapy, laser ablation, LEEP and cone biopsy at a
medianfollow up of 12 months.’

L argeL oop Excision of theTransfor mation Zone(LLETZ or LEEP):

A wireloop electrode powered by an el ectro-surgical unitisused toremovetheentiretransformation
zone along with the lesion. The heat from a high voltage electrical arc between the operating
electrode and tissue allows the operator to cut by vaporizing the tissue. The excision of
transformation zone treats the abnormality effectively and provides a specimen for detailed
histological evaluation. The width of the loops ranges from 10 to 20 mm and the depth (the height
from the cross bar to the farthest point of thewire arc) rangesfrom 8 to 15 mm. The appropriate size
of theloop ischosen to achieve adequate depth and width of cut depending onthe sizeand position of
thelesion. All CIN lesionsincluding theglandular abnormalitiescan betreatedby LLETZ.



Most of the cases can be done under local anesthesia. General anesthesiaisrequired if thelesionis
very extensiveor if thepatientisunlikely to cooperate. Beforethe procedure col poscopi c assessment
isrepeated and L ugol'siodineisapplied to delineatethe margin of thelesion. Local anaesthetic agent
(5-10ml of 1% xylocaine with adrenaline) isinjected into the stroma of the ectocervix (just beneath
the epithelium) in a ring pattern at the periphery of the lesion. A smoke evacuation system or an
ordinary suction machineisrequired to removethe smokegenerated during the procedure.

The power setting of the electrosurgical unit depends on the size of the electrode being used. The
most commonly used power setting is a blend of 50 watts of coagulation and 50 watts of cutting
currents.

An appropriate sized |oop is sel ected depending on the size and endo-cervical extent of thelesion so
that the entire abnormality can be removed in asingle pass. If the diameter of alesion exceeds the
width of the largest loop, it hasto be removed with multiple passes. Theloop isintroduced into the
tissue 5mm outsidethe outer margin of thelesion. Theloopisdirected gradually into the cervix until
the cross bar nearly comes in contact with the epithelial surface. Then the loop is guided along
paralel to the surface till the opposite outer margin of the lesion is reached and is gradually
withdrawn. The operator should simply provide directional guidance and allow the loop to cut its
ownway without pushing it. Oncethe specimen hasbeen removed and placed informalin, the defect
iscarefully fulgurated using aball electrode.

Excessive bleeding may infrequently occur during or immediately after surgery. Usually such
bleeding can be controlled by diathermy fulguration or by applying Monsel's paste. Rarely
placement of lateral suturesisrequired. Therandomized trialsby Alvarez, Gunasekeraand Mitchell
did not observe any significant difference in the frequencies of primary or secondary hemorrhage
following LLETZ and laser ablation.”

The chance of post operativeinfection can bereduced by delaying treatment till completeresolution
of any existing PID, cervicitis, trichomoniasisor bacterial vaginosis. Cervical stenosisisalongterm
sequel of the procedureseeninlessthan 2% of the cases.

Up to 20% of the post-LLETZ biopsy specimens may have disease at the margin. Murdochetal ina
follow up study of such incompletely excised lesions did not observe higher failure rates compared
to the completely excised ones.”® They concluded that such cases with positive margins can be
followed up without resorting to repeat treatment. The chance of recurrence is higher if the
endocervical margin has residual disease. The failure rate of LLETZ varies between 4-10% in
various studies.” The randomized trials that compared residual disease at follow up did not observe
any significant difference between LLETZ, | aser conization or knife conization.’




Cold KnifeConeBiopsy:

Currently cold knife conization is reserved only for the treatment of micro-invasive cancer where
evaluation of the margin is of prime importance. Excising the abnormality with a knife avoids the
thermal artifact of diathermy excision and allows proper pathol ogical eval uation.

The procedure hasto be performed under regional or general anesthesia. The cervix isexposed by a
Sim's speculum after putting the patient in the lithotomy position. The extent of lesion is confirmed
by colposcopy. To reduce bleeding, the two descending branches of cervical arteriesare occluded by
lateral stitches. With apair of tissue forcepsthe cervix isgrasped peripheral to thelesion and drawn
down, the ectocervical incision is made with a pointed knife completely circumscribing the
transformation zoneandthelesion. It isoften easier to begin theincision posteriorly and thencarry it
on anteriorly. Manipulating the conewith atissueforceps, avertical incisionismadeinto thecervix,
angled towards the upper part of the endocervical canal so asto remove aconical block of tissue. A
depth of cut between 15 and 20 mm will clear most endocervical lesions. Local haemostasis can be
achieved by cauterizing thebase or by applying afew stitchesat the margin.

The most common complications of knife conization are per-operative and post-operative
hemorrhage. Strumdorf suturesare nolonger routinely used asthereisno evidencethat it reducesthe
risk of primary or secondary hemorrhage. Such sutures increase the risks of dysmenorrhoea and
inadequate col poscopy at follow up.”

Hysterectomy:

Hysterectomy should be reserved only for a select few cases of CIN. The indications of
hysterectomy areasfollows:

« Associated gynecological conditionsrequiring removal of uterus

o Persistent abnormal smear following excision or ablativetreatment

« Positiveendocervical marginafter conization (LLETZ or Knife)

Management of cervical intra-epithelial neoplasiain pregnancy:

The occurrence of cervical precancer in pregnancy isrelatively rare. Figuresfrom larger centersin
UK suggest aprevalence of onecaseof CIN I11 per 750 pregnancies.” During pregnancy, itisoftena
practice to rely on colposcopy diagnosis alone, without biopsy confirmation unless an invasive
lesion is suspected. If the colposcopic features are suggestive of low-grade disease only, a repeat
assessment isadvised at 12 weekspost partum, by which timethe cervix iscompletely involuted. If a
high gradelesionissuspected on col poscopy, thewomanisrecalled 6 weeks after delivery for repeat

col poscopy and biopsy. If thereissuspicion of invasion at any point of time, acol pscopically directed
punch biopsy should be obtained. Treatment of CIN should bedeferredtill 12 weeksafter child birth.
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..for protection against Cervical cancer
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Cervarix

Human Papillomavirus Vaccine Types 16 and 18
(Recombinant, AS04 adjuvanted)

Name: Cervarix. Human Papillomavirus vaccine Types 16 and 18 (Recombinant, AS04 adjuvanted). Composition: A 0.5 ml dose of the vaccine contains not less than Human Papillomavirus type 16 L1 protein(20
micrograms), Human Papillomavirus type 18 L1 protein (20 micrograms), 3-O-desacyl-4’- monophosphoryl lipid A (MPL) (50 micrograms) and Aluminium hydroxide, hydrated (0.5 milligrams AI*"). Pharmaceutical
form: Suspension for injection. Indications: Indicated in females from 10 to 45 years of age for the prevention of cervical cancer by protecting against incident and persistent infections, cytological abnormalities
including atypical squamous cells of undetermined significance (ASC-US) and cervical intraepithelial neoplasia (CIN), CIN 1 and pre-cancerous lesions (CIN 2 and CIN 3) caused by human papillomavirus types 16 and
18. Posology: Single 0.5ml dose. The primary vaccination course consists of three doses schedule (0,1 & 6 months). Method of administration: For intramuscular injection in the deltoid region. Contra-indication:
Known hypersensitivity to any component of the vaccine. Special warnings and special precautions for use: As with other vaccines, the administration of Cervarix™ should be postponed in subjects suffering from
acute severe febrile illness. Should not be administered intravenously, subcutaneously or intradermally. Should be given with caution to individuals with thrombocytopenia or any coagulation disorder since bleeding may
occur following an intramuscular administration to these subjects. There are no data on the use of Cervarix™ in subjects with impaired immune responsiveness such as HIV infected patients or patients receiving
immunosuppressive treatment. Interaction with other medicaments and other forms of interaction: If Cervarix™ is to be given at the same time as another injectable vaccine, the vaccines should always be
administered at differentinjection sites. It may be expected that in patients receiving immunosuppressive treatment an adequate response may not be elicited. Use during pregnancy and lactation: Specific studies of the
vaccine in pregnant & lactating women were not conducted. Undesirable effects: Very common: injection site reactions including pain, redness, swelling; fatigue, headache, myalgia; Common: gastrointestinal
including nausea, vomiting, diarrhoea and abdominal pain, itching/pruritus, rash, urticaria, arthralgia & fever (38°C). Special precautions for storage: Store inarefrigerator (2°C—8°C). Do not freeze.

For further information, write to:

O
GlaxoSmithKline

GlaxoSmithKline Pharmaceuticals Ltd.
Dr. Annie Besant Road, Worli, Mumbai - 400 030.
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