


SECTION OF EARLY DETECTION AND PREVENTION (EDP)

Section head
Dr Rengaswamy Sankaranarayanan

PREVENTION AND EARLY DETECTION, INCLUDING SCREENING AND EARLY CLINICAL
DIAGNOSIS, ARE MAJOR INTERVENTIONS IN CANCER CONTROL THAT DECREASE THE
BURDEN OF CANCER AND IMPROVE QUALITY OF LIFE. THE EARLY DETECTION AND
PREVENTION SECTION (EDP), COMPOSED OF THE PREVENTION AND [MPLEMENTATION
Group (PRI), THE QUALITY ASSURANCE GROUP (QAS), AND THE SCREENING GROUP
(SCR), FOCUSES ON RESEARCH ACTIVITIES THAT CONTRIBUTE TO THE DEVELOPMENT OF
RESOURCE-APPROPRIATE PUBLIC HEALTH POLICIES, APPROACHES TO QUALITY ASSURED
COST-EFFECTIVE PREVENTION PROGRAMMES, AND EARLY DETECTION STRATEGIES FOR
THE CONTROL OF COMMON CANCERS SUCH AS BREAST, CERVICAL, COLORECTAL, ORAL,
OESOPHAGEAL, AND STOMACH CANCERS GLOBALLY, WITH PARTICULAR EMPHASIS ON
LOW- AND MIDDLE-INCOME COUNTRIES (LMICS). IT 1S EVIDENT THAT PREVENTION
OFFERS THE MOST COST-EFFECTIVE LONG-TERM STRATEGY FOR THE CONTROL OF
CANCER. AS SUCH, PREVENTION INITIATIVES WITHIN EDP INCLUDE THE DEVELOPMENT
AND IMPLEMENTATION OF SAFE, AFFORDABLE, AND EFFECTIVE VACCINATION SCHEMES
FOR HUMAN PAPILLOMAVIRUS-RELATED CANCERS, AND THE EVALUATION OF THE IMPACT
OF HELICOBACTER PYLORI ERADICATION ON STOMACH CANCER INCIDENCE AND MORTALITY.
THE FOCUS OF EARLY DETECTION RESEARCH WITHIN THE SECTION INCLUDES
ASSESSING NEW TECHNOLOGIES AND ALTERNATIVE SCREENING APPROACHES, AS WELL
AS EVALUATING THE IMPACT OF IMPROVED AWARENESS AND ACCESS TO HEALTH CARE
SERVICES FOR THE EARLY DETECTION OF MAJOR CANCERS SUCH AS BREAST, CERVIX,
ORAL, AND COLORECTAL.

To ACHIEVE THE ABOVE-MENTIONED OBJECTIVES, THE SECTION INITIATES AND
IMPLEMENTS STUDIES IN COLLABORATION WITH INVESTIGATORS IN NATIONAL CANCER
ORGANIZATIONS, NATIONAL HEALTH SERVICES, STATE HEALTH AGENCIES, AND OTHER
KEY GROUPS WITHIN AND OUTSIDE THE AGENCY. EDP WORKS CLOSELY WITH
INTERNATIONAL ORGANIZATIONS SUCH AS THE INTERNATIONAL ATOMIC ENERGY
AGENCY AND THE UNION FOR INTERNATIONAL CANCER CONTROL TO DEVELOP,
IMPLEMENT, AND PROMOTE EFFECTIVE STRATEGIES FOR PREVENTING AND CONTROLLING
CANCER IN THE CONTEXT OF NATIONAL CANCER CONTROL PROGRAMMES. THERE
IS CONTINUED EMPHASIS ON DEVELOPING, UPDATING, AND EXPANDING TRAINING
RESOURCES FOR CANCER PREVENTION AND EARLY DETECTION INITIATIVES IN LMICs,
AND ENHANCING PREVENTION AND EARLY DETECTION SERVICES BY CONTRIBUTING TO
THE DEVELOPMENT OF LOCAL HEALTH CARE SYSTEMS WITHIN THE CONTEXT OF OUR
RESEARCH STUDIES. OUR MOTTO IS NOT RESEARCH UNTO RESEARCH, BUT RESEARCH TO
IMPROVE CANCER PREVENTION AND EARLY DETECTION SERVICES IN LIMITED-RESOURCE
SETTINGS.
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The Prevention and Implementation
Group (PRI) conducts studies to evaluate
the efficacy, population impact, and
feasibility of interventions aimed at the
primary and secondary prevention of
cervical, anal, oral, and gastric cancers,
particularly in low- and middle-income
countries where these cancers are
common. In addition, we collaborate with
publichealthinstitutions and governments
to implement and evaluate effective
interventions for cancer prevention.
The main focus of PRI has been the
development and implementation of safe
and effective vaccines against human
papillomavirus (HPV)-related cancers
and the evaluation of the potential impact
of Helicobacter pylori eradication on
gastric cancer incidence and mortality.
In addition, we are conducting a large-
scale multicentre evaluation of methods
to triage HPV-positive women in the
context of cervical cancer screening
and promoting the implementation of
organized cervical cancer prevention
and control programmes in Latin America
and other areas of the world.

CERVICAL CANCER STUDIES IN
GuaNAcASTE, Costa Rica

The Guanacaste Project (PEG) is a long-
term collaboration with the United States
National Cancer Institute (NCI) and
Costa Rican researchers to investigate
the natural history of HPV infections
and associated neoplasia, in addition to
new preventive strategies. The Costa
Rica Vaccine Trial (CVT) is part of this
effort. In 2004 and 2005, CVT recruited
approximately 7500 women aged 18-25
to participate in a randomized controlled
trial of the bivalent HPV vaccine
(HPV 16/18) to evaluate its efficacy
against cervical infections and cervical
intraepithelial neoplasia (CIN2+). PRI
previously published on the efficacy
of the vaccine to prevent persistent
cervical HPV infections with HPV 16/18
and phylogenetically related HPV
types. We also reported on the impact
of vaccination on cervical cytology
screening, colposcopy, and treatment
in the first 4 years after vaccination.
Colposcopy referral and treatment
were reduced by 21% (P = 0.01) and
45.6% (P = 0.08), respectively, among
women with no evidence of previous
exposure to HPV 16/18 at the time of
vaccination (Rodriguez et al, 2013).
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Furthermore, 4-year vaccine efficacy
against 12-month HPV 16/18 persistent
infection was similarly high among young
women who received one dose, two
doses, or the recommended three doses
of the vaccine. We have now evaluated
the magnitude and 4-year durability of
immune responses to the vaccine after
administration of one, two, or three
doses. HPV 16/18 geometric mean titers
(GMTs) were, respectively, atleast 24 and
14 times higher among women receiving
two doses of the vaccine and 9 and 5
times higher among those receiving one
dose, compared with the GMTs among
naturally infected women. The one-dose
GMTs remained stable from month 6
through month 48 (Figure 1), raising the
possibility that even a single dose of HPV
virus-like particles will induce long-term
protection (Safaeian et al., 2013a).

Follow-up of the vaccinated cohort
continues mainly to evaluate long-
term protection (10 years), safety,
immunogenicity, and HPV type-
replacement.

EPIDEMIOLOGY AND PREVENTION OF
ANAL AND ORAL HPV INFECTION

Atthe 4-year visitin the CVT, we obtained
anal specimens for HPV testing from
sexually active women. We detected
22% of anal oncogenic HPV infection
in this group of relatively young women
with clear indication of an association
with sexual activity, including anal sex
(Castro et al, 2012). Previously we
reported on the efficacy of the vaccine
to prevent anal HPV infection 4 years
after recruitment. Current plans include
long-term follow-up of anal HPV-positive

Figure 1. HPV 16 (top) and HPV 18 (bottom) specific antibody geometric means, by number of
vaccine doses and study visit. *Vaccination period: 0/1/6 months. Solid lines represent HPV

16/18 specific geometric means. The line for the natural infection is from enrolment only and

does not represent longitudinal samples. Dashed orange line is the laboratory-determined
seropositivity cut-off (HPV 16 = 8 EU/mL; HPV 18 =7 EU/mL). Source: Safaeian M et al. (2013a);
reprinted by permission from the American Association for Cancer Research.
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women with HPV testing, anal cytology, Table 1. Protection against human papillomavirus (HPV) 16/18 infection by anatomical site in
and anoscopy, to define the natural different cohorts® within the Costa Rica vaccine trial
history of these infections and assess

long-term efficacy.

Efficacy
3 o o Site Arm Number of Number of Rate per (95%.
In addition, PRI is investigating oral HPV women events 100 confidence
infections and the efficacy of the bivalent interval)
vaccine to prevent them. We tested oral
sPeC|mens from 5838 participants in the Cervix HPV 2635 8 0.3
trial for a mucosal HPV types (SPF10/ (incident

LiPA25 version 1). HPV infection was 12-months 91% (82-96)
rare, and in the control arm (n = 2926)  persistent

1.9% of women had an oral a mucosal  infection) Control 2677 89 3.3
HPV detected, 1.3% had carcinogenic
HPV, and 0.4% had HPV 16. HPV
infection was predgminately associated Anus HPV 1003 8 08
with sexual behaviour (Lang Kuhs et (prevalent
al., 2013). Recently, we demonstrated infection ~48 84% (67-93)
for the first time a 93% efficacy of the  months after
bivalent vaccine to prevent oral HPY  Vvaccination)  cControl 986 48 4.9
16/18 infections 4 years after vaccination
in the CVT (Herrero et al., 2013). Follow-
up is under way to investigate the natural )
history of these infections (Table 1). Oral cavity HPV 2910 ! 0.0
(prevalent
infection ~48 93% (63—-100)
MULTICENTRE STUDY OF HPV months after
SCREENING AND TRIAGE (ESTAMPA) vaccination) 2924 15 05

We have organized a group of Latin
American investigators to conduct a = For the cervix, data are from the according-to-protocol cohort (protocol-compliant women negative for HPV at
large multicentre study including more enrolment); for the anus, data are from the restricted cohort of cervical HPV negative and HPV 16/18 serology
than 50 000 women to evaluate multiple  negative; and for the oral cavity, data are from the intention-to-treat cohort (all women vaccinated with HPV resullts).
triage techniques among HPV-positive  Table compiled from Herrero et al. (2013); Herrero et al. (2011). Cancer Discov, 1:408-419. http://dx.doi.
women. Women aged 30—-64 years will  0rg/10.1158/2159-8290.CD-11-0131 PMID:22586631; Kreimer et al. (2011). Lancet Oncol, 12:862-870. http://
be recruited at centres in at least seven  dx.doi.org/10.1016/S1470-2045(11)70213-3 PMID:21865087

Latin American countries and screened

with an HPV test. All HPV-positive

women and a sample of HPV-negative  Figure 2. ESTAMPA study: cervical pathology training course participants, Instituto Nacional
women will be referred for colposcopy, de Cancerologia, Bogota, Colombia, 5-7 September 2013. Photograph courtesy of Adrian
biopsy, and final diagnosis, with follow- Moreno.

up at 18 months. Visual, cytological, and
molecular triage methods will guide the
formation of specific strategies to select
women requiring more intensive follow-
up and treatment. Recruitment has
begun in two sites in Colombia and is
expected to expand shortly to Honduras,
Paraguay, and Mexico and later to other
countries in the region. An important
objective of the study is to evaluate
different strategies for implementation
of organized cervical cancer screening
in Latin America, as well as to provide
extensive training (Figure 2) on the
different aspects of the programme and
transfer new technologies, including the
use of molecular risk markers.
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We have completed the initial follow-up
phase of our Latin American randomized
clinical trial to evaluate efficacy of three
different treatment regimens against H.
pylori in seven centres in Latin America,
conducted in collaboration with the South
West Oncology Group of the USA. A total
of 1463 H. pylori-positive participants
aged 21-65 years were treated with
different antibiotic regimes and observed
between September 2009 and July 2011.
The results of eradication at 6 weeks
after treatment have been published, and
we have now completed analysis of the
1-year follow-up data.

Recurrence risk was 11.5% (95%
Cl, 9.6-13.5%) at 1 year, and it was
significantly associated with study site,
non-adherence to initial therapy, and
number of children in the household.
Overall effectiveness at 1 year was 79%

(95% ClI, 77-82%) with no difference by
treatment regime (Morgan et al., 2013).
Plans are under way to extend follow-
up to investigate long-term H. pylori
recurrence.

In collaboration with the University of
Antioquia, we are participating in a
randomized trial to evaluate different
strategies for clinical management of
women with atypical squamous cells of
unknown significance (ASCUS) cytology.
The trial is well under way with 2700
women recruited.

The National Screening Program of
Argentina has implemented an HPV-
based screening programme. In order
for the first province to implement the

PRI is grateful to the following for their collaboration:

programme (Jujuy), extensive political
and educational meetings took place,
guidelines and educational materials
were developed, and laboratories were
set up, among other things. A protocol
to evaluate the acceptability and
performance of self-collected specimens
was recently completed, with excellent
results that are now under analysis.
Plans to extend the programme to new
areas in the country are under way. The
materials developed and the experience
should be useful for other programmes in
the region.

We have also participated in meetings
with local authorities from Mexico, Costa
Rica, Guatemala, Nicaragua, Chile,
Colombia, Peru, and Paraguay and with
the Network of Latin American Cancer

Institutes, to promote implementation
of new cervical cancer screening
approaches and HPV vaccination
programmes.

Silvina Arrossi, Misiones, Argentina; Luisa Villa, Sao Paolo, Brazil; Paz Cook, Catterina Ferreccio, Marcela Lagos, Javiera
Leniz, Vanessa van de Wyngard, Santiago, Chile; Oscar Gamboa, Mauricio Gonzalez, Ménica Molano, Raul Murillo,
Carolina Wiesner, Bogota, Armando Baena, Astrid Bedoya, Gloria Sanchez, Medellin, Colombia; Silvia Jimenez, Carolina
Porras, Ana Cecilia Rodriguez, Guanacaste, Alejandro Calderén, Luis Bernardo Saenz, Limén, Costa Rica; Erick Alvarez,
Guatemala, Guatemala; Anabelle Ferrera, Jackeline Figueroa, Tegucigalpa, Honduras; Aurelio Cruz, Pilar Hernandez,
Eduardo Lazcano, Morelos, Mexico; Linda Struijk, Wim Quint, Leen-Jan van Doorn, Rijswijk, The Netherlands; Elena
Kasamatsu, Laura Mendoza, Maria Isabel Rodriguez, Ana Soilan, Asuncién, Paraguay; Manuel Alvarez, Carlos Santos,
Gustavo Sarria, Lima, Pert; Nathalie Broutet, Geneva, Switzerland; Maria Eugenia Cavazza, Maria Correnti, Morella
Robedollo, Venezuela; Allan Hildesheim, Hormuzd A. Katki, Aimée R. Kreimer, Douglas R. Lowy, Mark Schiffman, John T.
Schiller, Diane Solomon, Sholom Wacholder, Bethesda, Teresa Darragh, San Francisco, Jose Jerénimo, Seattle, Silvana

Luciani, Washington, USA.

Financial support from the following bodies is gratefully acknowledged:

National Cancer Institute, National Institutes of Health, USA
Reproductive Health and Research Department, World Health Organization, Geneva, Switzerland
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Several years are required to establish
effective  and  affordable  cancer
prevention programmes across a
country. Knowledge of how to assure
the quality of such long-term efforts
is essential if they are to achieve their
potential impact in cancer control. The
main goal of the Quality Assurance
Group (QAS) is to expand and effectively
disseminate such knowledge. This is
achieved primarily through international
collaborative projects that develop,
update, and implement multidisciplinary
quality-assurance guidelines for cancer
screening, and through application of
the lessons learned to other approaches
in cancer control, such as primary
prevention. Distribution of the guidelines
is achieved through publications and
training and through the exchange of
experience and collaboration between
programmes and countries.  Our
collaboration with WHO, the European
Union (EU), and Participating States
of the Agency plays a key role in these
efforts.

The principal activities of QAS are
conducted in the framework of
international collaborative projects with
large numbers of experts in a wide range
of health care settings, primarily in high-
income countries but increasingly also in
low- and middle-income countries. Key
projects during the biennium included
the development and piloting of the
first comprehensive training course of
the European Schools of Screening
Management; development and updating
of the European guidelines for quality
assurance in breast, cervical, and
colorectal cancer screening; evidence-
based updating of the European Code
Against Cancer; and collaboration with
the WHO, the International Atomic Energy
Agency, the EU, and national health
authorities in guideline development,
implementation, and dissemination.

GUIDELINE DEVELOPMENT AND
DISSEMINATION

In a project coordinated by QAS, the
individual chapters of the European
Guidelines for Quality Assurance in
Colorectal Cancer Screening and
Diagnosis (Figure 1) were published as
open access articles in a high-profile
peer-reviewed journal, Endoscopy, in
2012, and an overview with updates of
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key evidence was published in 2013
(von Karsa et al, 2013a). More than
100 experts from 49 countries in four
continents participated, primarily in
Europe, but also in North and South
America, Asia, and Australia.

Supplements to the fourth edition of
the European Guidelines for Quality
Assurance in Breast Cancer Screening
and Diagnosis have been produced in
a project coordinated by QAS and co-
financed by the EU Health Programme
(European Cooperation for Development
and Implementation of Cancer Screening
and Prevention Guidelines). The
supplements deal with histopathology,
physico-technical quality control, and
digital mammography and were recently
published by the European Commission
(Figure 2). Supplements on HPV testing
and vaccination have also been prepared
for the second edition of the European
Guidelines for Quality Assurance
in Cervical Cancer Screening, with
publication expected in the near future.
This project was coordinated by QAS
and co-financed by the EU Health
Programme (European Cooperation
for Development and Implementation
of Cancer Screening and Prevention
Guidelines). QAS has also participated
in projects to update the WHO guidelines
on cervical cancer prevention and to
develop recommendations on breast
cancer screening. Publication of the

Figure 1. Cover of the European Guidelines
for Quality Assurance in Colorectal Cancer
Screening and Diagnosis. First edition.

" Emmpess Comwsmsien

Figure 2. Cover of the European Guidelines for
Quality Assurance in Breast Cancer Screening
and Diagnosis. Fourth edition - Supplements.

European guldelines for quality assurance in
breast cancer screening and diagnasis

updated cervical cancer prevention
guidelines is expected in 2014.

In another project co-financed by the
EU, QAS is updating the report on
implementation of cancer screening in
the EU, an essential tool for monitoring
the progress and evolution of screening
programmes. This update will include
information on the extent to which key
parameters in the European quality
assurance guidelines are achieved. This
will permit benchmarking and comparison
of programme performance between
EU Member States and countries in
other regions of the world, which is
important due to the increasing interest
of other countries in establishing cancer
screening programmes that fulfil the
comprehensive European standards.
For the same reason, recent publications
of the Group explain the approach to
programme implementation that has been
most successful in Europe: international
collaboration in coordinated planning,
followed by feasibility testing, piloting,
and phased rollout across the country,
enabling the responsible authorities to
control the pace of the implementation
process and assure the quality of a
programme as it unfolds (von Karsa
et al., 2012a; Lynge et al., 2012; von
Karsa and Arrossi, 2013). QAS has also
participated in a comprehensive review
of the performance of population-based
breast cancer screening programmes in



Europe. The results were published in
2012 in eight articles in a supplement
of the Journal of Medical Screening.
They provide an authoritative appraisal
of the balance between benefit and
harm that shows that for every case of
overdiagnosis, at least one breast cancer
death is avoided (Paci, 2012).

UPDATE OF THE EUROPEAN CODE
AGAINST CANCER

Quality assurance of cancer screening
programmes requires expertise in areas
common to successful implementation
of primary prevention programmes, such
as the behavioural aspects of motivation,
communication, and the reinforcement
of activities designed to prevent cancer.
Therefore, in collaboration with the IARC
Section of Environment and Radiation,
QAS is coordinating a project to revise
the European Code Against Cancer
(ECAC). The code was established as
a package of recommendations for the
general public that, if followed, should

significantly reduce an individual’s risk of
developing cancer. The principal aim of
the ECAC is to encourage lay people to
take appropriate action. The fourth edition
will therefore be worded in a manner that
lay people can easily understand; other
aspects of communication for the general
public will also be taken into account.
This is a collaborative effort involving
the IARC Sections of Infections, Cancer
Information, Monographs,  Nutrition
and Metabolism, and the Office of the
Director, including the Communications
Group, and all of the groups in the Section
of Early Detection and Prevention (QAS,
PRI, and SCR). Co-financing is provided
by the European Partnership for Action
Against Cancer, a current initiative of the
EU Health Programme.

FEUROPEAN SCHOOLS OF SCREENING
MANAGEMENT (ESSM)

The European Schools of Screening
Management (ESSM), a network of
reference and training centres, has been

established in Europe. This network is
developing and piloting comprehensive
training courses for planning, implemen-
tation, quality assurance, and evaluation
of population-based cancer screening
programmes (Anttila et al., 2013). The
intent is to expand the ESSM network
into a platform for direct collaboration
between more and less developed
countries as they implement cancer
screening programmes, and ESSM is
intended to become a model for other
regional networks that collaborate with
IARC. Decision-makers and professionals
involved in the planning, implementation,

or evaluation of cancer screening
programmes in eight EU countries
(Estonia, Latvia, Lithuania, Poland,

Romania, Slovenia, Spain, and Sweden)
and six non-EU countries (Albania,
Croatia, Georgia, Morocco, Serbia, and
Turkey) attended both of the 1-week
modules of the course that were held at
IARC in November 2012 and March 2013
(Figure 3). The training was conducted
in close collaboration with a project led

Figure 3. Participants in Module 1 of the pilot course of the European Schools of Screening Management, 19-23 November 2012: Left to right, front
row: Snezana Zujkovié, Maria Fernan, Loubna Abousselham, Luciana Neamtiu, Paola Armaroli, Ahti Anttila, Lawrence von Karsa, Jozica Maucec
Zakotnik, Dunja Skoko-Poljak, Miijdegiil Zayifoglu Karaca, Miriam Elfstrom, Daiga Santare, Kozeta Filipi. Second row: Rugile Ivanauskiene, Tracy
Lignini, Mejreme Maloku, Isabelle Soerjomataram, Aleksandra Jaric, Yulia Panayotova, Isabel Portillo Villares, Elena Pérez Sanz, Melita Jelavic, Vaida

Momkuviene, Kirstin Grosse Frie. Back row: Eero Suonio, Nereo Segnan, Giuseppe Salamina, Elvis Ahmedi, Sven Térnberg, Levan Jugeli, Stephen
Halloran, Ondrej Majek, Andrzej Czuba, Arkadiusz Chil, Jolanta Kotowska, Piret Veerus, Stefan Lonnberg, Lennarth Nystrom. © Roland Dray/IARC.

European Schools of Screening Management (ESSM), Pilot Course Module 1.
19-23 November 2012, TARC, Lyon
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by the Italian Ministry of Health and
supported by WHO headquarters and
the WHO regional offices in Europe,
the Middle East, and Africa, and the
governments of France and Spain
(Cancer Screening and Early Detection
in Mediterranean Countries).

The head of QAS also served as
rapporteur for the indicator on cervical
cancer screening at the Regional

Technical Consultation on  NCD
Surveillance, Monitoring and Evaluation
convened by the WHO Regional Office
for Europe in Oslo, Norway, in February
2012. The proposals and feedback
provided at the meeting were used to
shape the European contribution to the
WHO Global Monitoring Framework for
control of noncommunicable diseases
(NCDs) and assisted in monitoring and
evaluating the 2012—-2016 Action Plan for
implementation of the European Strategy
for the Prevention and Control of NCDs.
The results of the Oslo meeting were
also considered in the development of
regional targets and indicators under the
umbrella of the European Health Policy,

Health 2020. QAS collaborated with the
WHO Regional Office for Europe in the
preparation of the European Ministerial
Conference on the Prevention and
Control of NCDs that will take place in
Ashgabat, Turkmenistan, in December
2013. The Ashgabat Declaration on
the Implementation of the Global and
European Actions on NCDs is expected
to be adopted at the conference. The
conference report will include an
evaluation of early detection of breast
cancer in Turkmenistan coordinated by
QAS, the first such evaluation conducted
in the country.

QAS is grateful to the following for their collaboration:

Kozeta Filipi, Alban Ylli, Tirana, Albania; Mokthar Hamdi Cherif, Algeria; Silvina Arrossi, Buenos Aires, Argentina; Graeme
Young, Adelaide, Australia; Henning Erfkampf, Peter Regitnig, Graz, Angelika Reiner, Vienna, Austria; Nina Nikolaevna
Antonenkava, Natalia Nikolaevna Antonenkava, Yuri Ivanovich Averkin, Oksana Alekseevna Erokhina, Valery Asimovich
Hodjaev, Andrei Georgievich llkevich, Vera llyenkova, Vladimir Vladimirovich Klimov, Ludmila Borisovna Klukina, Galina
Vladimirovna Kostevich, Sergey Krasnyi, Tatiana Anatolievha Kuznetsova, Tatiana Mikhailovna Litvinova, Tatiana
Fiordorovha Migal, Pavel lvanovich Moiseev, Tatiana Ivanovna Nabebina, Leonid Alekseevich Putyrski, Valiantsin
Rusovich, Oleg Grigoryevich Sukonko, Egor Zaitsev, Minsk, Belarus; Guido Van Hal, Antwerp, P. Martens, Bruge,
Marc Arbyn, Daniel Faverly, Karin Jons, Josef Novotny, David Ritchie, Emma Woodford, Wendy Yared, Brussels, Hilde
Bosmans, Maria Drijkoningen, Nicholas Marshall, Eric Van Cutsem, Chantal van Ongeval, Leuven, Belgium; Dusan
Vojvodic, Bosnia Herzegovina; Yulia Panayotova, Sofia, Bulgaria; Sylvie Stachtchenko, Alberta, Linda Rabeneck, Robert
Riddell, Toronto, Canada; Min Dai, Wei-Min Tong, Beijing, China; NataSa Antoljak, Melita Jelavic, Dunja Skoko-Poljak,
Zagreb, Croatia; Efronsini lacovou, Nicosia, Cyprus; Ondrej Majek, Brno, Jan Danes, Eva Kralikova, Julius épiéék, Stepan
Suchanek, Prague, Czech Republic; Gitte Andersen Havn, Ole Borchersen, Loyola Elizondo Enrique Gerardo, Soren
Friis, Iben Holten, Gunta Lazdane, Kristina Mauer-Stender, Liudmila Mosina, Natela Nadareishvili, Sisse Njor, Fritz Rank
(deceased), Morten Rasmussen, Khoury Rula Nabil, M. von Euler-Chelpin, Gauden Galea, Elsebeth Lynge, Jargen Olsen,
Copenhagen, Birgitte Bruun-Rasmussen, Herlev, Denmark; Mostafa Mourad, Egypt; Auni Aasmaa, Piret Veerus, Tallinn,
Estonia; Ahti Anttila, Paivi Heikkila, Stefan Lonnberg, Nea Malila, Pekka Nieminen, Pekka Puska, Harri Vainio, Helsinki,
Anssi Auvinen, Tampere, Peter Dean, Turku, Finland; Christine Berling, Boulogne-Billancourt, Guy Launoy, Caen, Jean
Faivre, Dijon, Patrice Heid, Jocelyne Jacquemier, Marseille, Hélene Sancho-Garnier, Montpellier, Rosemarie Ancelle-
Park, Michele Cecchini, Daniel Levy-Bruhl, Paris, Jean-Frangois Rey, St Laurent du Var, Jean-Pierre Bellocq, Strasbourg,
Marie-Christine Boutron-Ruault, Gilbert Lenoir, Villejuif, France; Levan Jugeli, Tbilisi, Georgia; Michael Vieth, Bayreuth,
Lutz Altenhofen, Berlin, Christian Pox, Wolff Schmiegel, Bochum, Riidiger Greinert, Buxtehude, Nikolaus Becker, Hermann
Brenner, Otmar Wiestler, Heidelberg, Stephan Schopphoven, Marburg, Werner Boecker, Minster, Thomas Decker,
Neubrandenberg, Michael Meitzmann, Regensberg, Germany; Vassiliki Zolota, Patras, Greece; Andras Budai, Janina
Kulka, Szilvia Madai, Zoltan Péntek, Budapest, Gabor Cserni, Kecskemét, Hungary; Magsood Siddiqgi, Kolkata, India; P.
Fitzpatrick, Thérese Mooney, Cecily Quinn, Dublin, Grace Callagy, Galway, Ireland; Anath Flugelman, Gad Rennert, Haifa,
Israel; Maria Pia Foschini, Carlo Naldoni, Luca Vignatelli, Bologna, Simonetta Bianchi, Grazia Grazzini, Guido Miccinesi,
Eugenio Paci, Donella Puliti, L. Ventura, Marco Zappa, Florence, Franco Berrino, Luigi Bisanti, Milan, Giorgio Minoli,
Montorfano, Carla Cogo, Manuel Zorzi, Padua, Barbara Lazzari, Pistoia, Filippo Belardelli, Guido Costamagna, Paolo
Giorgi-Rossi, Pasqualino Rossi, Rome, Paola Armaroli, Rita Banzi, Cristina Bellisario, Marta Dotti, Alfonso Frigerio, Livia
Giordano, Silvia Minozzi, Antonio Ponti, Mauro Risio, Guglielmo Ronco, Giuseppe Salamina, Anna Sapino, Nereo Segnan,
Carlo Senore, Ettore Bidoli, Daniela Pierannunzio, Turin, Italy; Hidenobu Watanabe, Niigata, Chisato Hamashima, Hiroshi
Saito, Tokyo, Japan; Mohammed Tarawneh, Jordan; Won Chul Lee, Seoul, Republic of Korea; Elvis Ahmedi, Mejreme
Maloku, Pristina, Kosovo; Marcis Leja, Inta Liepniece-Karele, Daiga Santare, Riga, Latvia; Rugile lvanauskiene, Kaunas,
Juozas Kurtinaitis (deceased), Viaceslavas Zaksas, Vaida Momkuviene, Vilnius, Lithuania; Guy Dargent, Isabell Ladiges,
Astrid Scharpantgen, Luxembourg, Luxembourg; James DeGaetano, Nadine Delicata, Joseph Psaila, Valletta, Malta;
Nebojsa Crnogorac, Rajko Strahinja, Montenegro; Loubna Abousselham, Rabat, Rachid Bekkali, Latifa Belakhel, Adellatif
Benider, Youssef Chami Khazragi, Omar El Menzhi, Hicham EL Berri, El Khanssa Mahdaoui, Morocco; Evelien Dekker,

108 BIENNIAL REPORT 2012/2013




Chris Meijer, Peter Snijders, Flora van Leeuwen, Jelle Wesseling, Marlou Bijlsma, Delft, Jurgen Jacobs, Leuven, Mireille
Broeders, Roland Holland, Hans Lelivelt, Martin Thijssen, Ruben Van Engen, Nijmegen, Iris Lansdorp-Vogelaar, Harry
de Koning, Esther de Vries, Jacques Fracheboud, Ernst Kuipers, Ellen Paap, Rotterdam, Johannes van Delden, Paul
Van Diest, Utrecht, The Netherlands; Lars Aabakken, Michael Bretthauer, Geir Hoff, Solveig Hofvind, Oslo, Norway; P.
Seroczynski, Asseco, Ewa Chmielik, Andrzej Czuba, Gliwice, Arkadiusz Chil, Kielce, Magdalena Bielska-Lasota, Michal
Kaminski, Jaroslaw Regula, Witold Zatonski, Jolanta Kotowska, Wroclaw, Poland; José Carlos Marinho, Aveiro, Vitor José
Lopes Rodrigues, Manuela Lacerda, Antonio Morais, Coimbra, Maria-José Bento, J. Gomes de Carvalho (deceased), Vitor
Rodrigues, Lisbon, Isabel Amendoeira, Porto, Portugal; Aleksandra Jaric, Snezana Zujkovic’:, Belgrade, Tatiana Pavlovic,
Republic of Serbia; Luciana Neamtiu, Florian Nicula, Cluj-Napoca, Romania; Alenka Repse-Fokter, Celje, Snjezana
Frkovi¢-Grazio, Jozica Mauéec Zakotnik, Maja Primic-Zakelj, Sandra Rados, Ljubljana, Slovenia; Rodrigo Jover, Alicante,
C. Natal, M. Prieto, Asturias, C. Sanchez-Contador Escudero, Baleares, Mercé Peris Tuser, Josep Espinas Pifiol, Melitta
Jakab, Manolis Kogevinas, Barcelona, Isabel Portillo Villares, G. Sarriugarte Irigoien, Bilbao, S.B. Fernandez llanes,
R. Zubizarreta Alberti, Maria Ederra Sanza, Navarra, Nieves Ascunce, Alicia Cordoba, Jose-Maria Martinez-Penuela,
Enriqgue Zozaya-Alvarez, Pamplona, J. Ibafiez Cabanell, Ana Molina Barcel6, Rosana Peiro-Pérez, Elena Pérez Sanz,
Dolores Salas Trejo, Jose Martin-Moreno, Valencia, Spain; G. Ohlsson, M. Wiege, Eskilstuna, Tibor Tot, Falun, Dorte
Grabau, Lund, Johannes Blom, Joakim Dillner, Lena Dillner, Miriam Elfstrom, Sven Térnberg, Stockholm, Hakan Jonsson,
Lennarth Nystréom, Umea, M. Korzeniewska, Vastmanland, Sweden; Franco Cavalli, Bellinzona, Chris De Wolf, Bern,
Douglas Bettcher, Bettina Borisch, Armando Peruga, Andreas Ullrich, Geneva, Zsuzsanna Varga, Zurich, Switzerland;
Monia Askri, Tunisia; Mujdegul Zayifoglu Karaca, Ankara, Handan Kaya, Istanbul, Guledal Boztas, Sultan Eser, Turkey;
Bakhar Charyevna Agaeva, Mive Berdymyradova, Bahtygul Karriyeva, Jahan Nurmuhamedova, Bazargeldy Rehimgulyev,
Ashgabat, Turkmenistan; Philippa Pearmain, Birmingham, John Harrison, Chilton, Steve Smith, Coventry, Annie Anderson,
Robert Steele, Dundee, David Dance, Stephen Halloran, Kenneth Young, Guildford, Phil Quirke, Leeds, Roland Valori,
Leicester, Roger Leicester, Clare Monk, Wendy Atkin, Jack Cuzick, Stephen Duffy, Andrew Hall, Rebecca Howell-Jones,
Nathalie Massat, Anne McNeill, Sue Moss, Teresa Norat, Nick Perry, Jane Wardle, Clive Wells, Kelly Winstanley, Martin
Wiseman, London, lan Ellis, Nottingham, Joan Austoker (deceased), Jane Green, Paul Hewitson, Tim Key, Patricia Villain,
Joanna Watson, Oxford, L. Lancucki, Julietta Patnick, Hilary J Powers, Sheffield, Lynn Faulds Wood, Twikenham, United
Kingdom; Marion Nadel, Robert Smith, Atlanta, Berta Geller, Burlington, Michael Pignone, David Ransohoff, Chapel Hill,
Sidney Winawer, New York, David Lieberman, Portland, USA

Financial support from the following bodies is gratefully acknowledged:
European Commission (EAHC), Brussels, Belgium

American Cancer Society and the Centers for Disease Control and Prevention, Atlanta, USA
Institut National du Cancer, Paris, France

QUALITY ASSURANCE GROUP 109




110 BIENNIAL REPORT 2012/2013




ScrREENING GrROUP (SCR)

Group head
Dr Rengaswamy Sankaranarayanan

Scientists

Dr Catherine Sauvaget
Dr Kirstin Grosse Frie
Dr Richard Muwonge

Informatics officer
Mr Eric Lucas

Programme assistant
Ms Evelyn Bayle

Technical assistant
Ms Kirittika Guinot

Secretariat
Ms Sandrine Montigny

Visiting scientists

Dr René Lambert

Dr David Hill (until June 2013)
Professor Groesbeck Parham

Students

Ms Oluwatosin Onibokun

(until February 2012)

Ms Lamia ElI Amrani (until June 2012)
Ms Melinda Aissani (until June 2012)
Mr Deependra Singh

(until August 2012)

Ms Lena Dolman (until July 2013)

SCREENING GROUP

111




112

The objective of the Screening Group
(SCR) is to evaluate the accuracy,
effectiveness, and feasibility of a
variety of early detection approaches
and to accelerate the development of
resource-appropriate screening, early
diagnosis policies, and health care
systems to reduce premature mortality
from cancer and improve quality of life
in low- and middle-income countries
(LMICs). SCR conducts a variety of field
studies to evaluate the performance
characteristics, effectiveness, and
service delivery aspects of early
detection interventions for control
of breast, cervical, colorectal, and
oral cancers that could be scaled-
up through routine health systems in
LMICs. Also addressed are population
and service delivery determinants that
influence participation in early detection
programmes, and the development of
different training resources to catalyse
and augment the training of personnel.
The Group provides technical support
to planning and implementing national
early detection programmes in selected
LMICs. A brief overview of major SCR
studies, findings, and their impact on
cancer control is provided below.

CERVICAL CANCER PREVENTION AND
SCREENING

A variety of screening approaches
for cervical cancer prevention were
evaluated by SCR. With antiretroviral
therapy, HIV-infected women live
longer and therefore effective screening
methods are needed to prevent cervical
cancer, for which they are at high risk.
We addressed the accuracy and clinical
utility of visual screening with acetic
acid (VIA), visual inspection with Lugol’'s
iodine (VILI), Pap smear, and HPV
testing in detecting high-grade cervical
intraepithelial neoplasia (CIN 2 and 3)
among 1128 HIV-infected women in Pune,
India. Our results showed that sequential
testing with VIA and VILI is the most
feasible method until affordable HPV
tests are available (Joshi et al., 2013).
The value of VIA and VILI in settings
where HPV testing is not feasible was
demonstrated in a large cross-sectional
study (Deodhar et al., 2012a). Affordable
and effective treatment methods are
vital for treating CIN 2 and 3 lesions.
In a meta-analysis and field study, we
demonstrated that cryotherapy results
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in an effective, safe, and acceptable
treatment for CIN (Sauvaget et al,
2013; Wesley et al., 2013). We showed
in another meta-analysis that cure rates
exceeding 90% are achieved by cold
coagulation treatment of CIN (Figure
1). Following a cross-sectional study
to evaluate the performance of visual
screening for cervical cancer, VIA and
VILI screening services and treatment
of CIN and early invasive cancer were
sustained and scaled-up in Bamako and
surrounding villages in Mali (Teguete
et al., 2012). Phase 1 of an organized
Pap smear screening programme in
Thailand during 2005-2009, involving
approximately 5 million women aged
35-60 years, was evaluated. The
feasibility of introducing organized
cervical screening programmes through
routine health services in higher middle-
income countries, such as Thailand,
was documented, and constructive
suggestions  for improving quality
and coverage for the second phase
during 2010-2014 were introduced
(Khuhaprema et al., 2012). We continue
to provide technical support to national
and regional screening programmes
and initiatives in Angola, Argentina,
Bangladesh, China, Congo, Guinea,
India, Mali, Morocco, Nepal, Sri Lanka,
and Thailand. SCR also continues to
document cervical cancer incidence
and mortality among the 230 000
women in the Osmanabad and Dindigul

district cervical screening trials in India,
addressing the impact of a single round
of screening with HPV testing, cytology,
or VIA and the risk of cervical cancer
in more than 200 000 screen-negative
women, in women who had treatment
for CIN, and in women who defaulted
treatment.

HPV vaccination is a major strategy for
controlling cervical cancer by preventing
persistent HPV infection. The use of
less than three doses, if found effective,
can substantially reduce HPV vaccine
delivery costs and can accelerate the
integration of HPV vaccination into
national immunization programmes.
In a multicentre clinical-trial-turned-
observational-study in India, 4955 girls
who received one dose (by default), 3963
who received two doses on days 1 and 60
(by default), 4920 who received two doses
on days 1 and 180 or later (by design),
and 4337 who received three doses on
days 1, 60, and 180 or later (by design)
are being followed up forimmunogenicity,
persistent HPV infection, and frequency
of CIN caused by vaccine-included and
-non-included HPV types. There have
been no medically significant events
related to HPV vaccination in this study.
The immunogenicity after the two doses
on days 1 and 180 or later was non-
inferior to the three-dose regime; the
immunogenicity among girls aged 15-18
years was non-inferior to that of girls

Figure 1. Simulating hands-on training in cold coagulation treatment using an apple and a
cotton swab. © IARC/Evelyn Bayle and Krittika Guinot.




aged 10-14 years. The immunogenicity
of one dose and of two doses on days 1
and 60 were significantly inferior to that
of three doses over 6 months. Analysis
of the 24- and 36-month plasma samples
will be carried out in November 2013.

BREAST CANCER SCREENING

In a randomized controlled screening
trial involving 116 000 women in
Trivandrum District, India, the second
round of screening by clinical breast
examination (CBE) is complete and
the third round has been initiated. A
total of 720 000 person-years have
been accrued over 6 years. Interim
results indicate significantly higher early
detection in the intervention group: 21%
and 46% of breast cancers are diagnosed
in stage | and stages | and |l compared
with 13% and 35%, respectively, in the
control group. However, there is no
difference in breast cancer mortality
between the two groups yet, indicating
the significant impact of adequate
treatment in preventing breast cancer
mortality. A qualitative study addressing
the factors influencing participation in the
various levels of the screening trial has
been initiated. A cross-sectional study
comparing the diagnostic performance
of mammography and near-infrared
imaging in triaging women with breast
lumps has been completed in Cheng
Du, China; similar diagnostic accuracy
of the two approaches was indicated.
The diagnostic performance of tactile
imaging in triaging women with breast
lumps is currently under way in Thailand
(Figure 2). The role of breast awareness
in improving early detection of breast
cancer and survival of breast cancer
patients is currently being investigated
in Mumbai and through routine health
services among the general population
in Coimbatore District, India. We
reported a 5-year survival of 76% among
an industrial cohort in Mumbai after
improved awareness and adequate
access to diagnostic and treatment
services, which is 25 percentage points
higher than reported breast cancer
survival estimates in India (Gadgil et al.,
2012).

ORAL CANCER SCREENING

Long-term results, after 15 years of
follow-up, of the 192 000 participants

Figure 2. Digital image, from a tactile imaging
subsequently confirmed as neoplasia. Courtes
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in the randomized trial of oral visual
screening in Kerala, India, showed a
25% reduction in mortality among users
of tobacco or alcohol or both, a 38%
reduction in oral cancer incidence, and
an 81% reduction in mortality in those
who complied with all four rounds of
screening (Sankaranarayanan et al.,
2013a). The cumulative reduction in
oral cancer incidence and mortality are
shown in Figure 3. A detailed manual
to guide primary care practitioners and
health workers on early detection of oral

cancer has been published (Ramadas
et al., 2013). We are currently evaluating
the effectiveness of a “social marketing”
programme to increase awareness for
early detection in Sri Lanka.

COLORECTAL CANCER SCREENING

Along with the National Cancer
Institute (Bangkok) and the Thai Health
Authorities, we successfullyimplemented
a pilot colorectal cancer (CRC) screening
programme using immunochemical focal

Figure 3. Cumulative incidence of (a) overall, (b) stage 2 or worse, (c) stage 3 or worse, and

(d) mortality from oral cancer among individual

s who used tobacco or drank alcohol, or both.

Source: Sankaranarayanan et al. (2013a); reproduced with permission from Elsevier.
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blood testing (iFOBT) and colonoscopy Figure 4.Colonoscopy in Lampang colorectal cancer screening programme in Thailand; alarge
for test-positives through the routine bowel polyp is being removed during colonoscopy. © IARC/Rengaswamy Sankaranarayanan.
government health services in Lampang
Province, Thailand. Of the target
population of 127 301 participants, 80 012
(62.9%) were screened using iFOBT.
Participation was higher among women
(67.8%) than men (57.8%) and lower
in those aged 50-54 years than those
aged 60-65 years. Of those screened,
873 (1.1%) were found iFOBT-positive;
627 (72.0%) screen-positive persons
had a colonoscopy; 187 (29.8%) were
diagnosed with adenomatous polyps,
and 119 (63.6%) of them had advanced
adenoma; and 30 (4.8%) were diagnosed
with CRC, of which 53% (n = 16) had
stage | disease. This project substantially
improved the capability of local health
services in colonoscopy, treatment
of polyps and CRC, and histological
assessment of colorectal neoplasia.
The successful implementation of the
pilot CRC screening, with satisfactory
process and intermediate outcome
measures, informed the feasibility of
scaling up organized CRC screening
through existing health services and
paved the way for the government in
Thailand to implement CRC screening
more widely.
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