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The Section of Early Detection and Prevention (EDP) conducts a range 
of studies to determine the feasibility, efficacy and cost-effectiveness 
of different primary and secondary prevention interventions for breast, 
cervical, colorectal and oral cancers in low- and middle-income countries, 
and to address quality assurance aspects of breast, cervical and colorectal 
cancer screening in national programmes conducted throughout the world. 
These studies aim to reduce cancer burden by prevention and screening and 
to reduce the wide disparities in the availability and access to affordable, 
quality-assured and effective early detection interventions around the 
world. Also addressed are the means by which the research activities can 
contribute to improving the capacity and infrastructure of health services 
to provide effective interventions.
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The objective of the Screening Group 
(SCR) is to guide the development of 
evidence-based public health policies for 
cancer screening and early diagnosis in a 
range of health care settings, particularly 
in low- and middle-income countries. 
This will lead to reduced burden of 
disease and improved quality of life and 
result in further development of health 
services and rational utilization of health 
care resources. To this end, our studies 
address the performance, efficacy, 
cost-effectiveness, harmful effects and 
quality assurance of different screening 
interventions for breast, cervical, oral 
and colorectal cancers in various health 
care settings, as well as the development 
of training resources in collaboration with 
national institutions in different countries.

Cervical cancer screening and 
prevention

Long-term follow-up of 
participants in the randomized 
trials of screening

To determine the long-term impact of a 
single round of human papillomavirus 
(HPV) screening, either by Pap smear or 
visual inspection with acetic acid (VIA), 
in preventing cervical cancer cases 
and deaths, around 210 000 women in 
the Dindigul and Osmanabad district 
screening trials in India have been 
followed-up. This has been achieved 
through linkage with population-based 
cancer registries, mortality registration 
systems and active follow-up by house 
visits. The 10-year follow-up results 
for the Osmanabad district cervical 
screening study are given in Table 1. 
There was a significant 35%  reduction 
in cervical cancer mortality following 
a single HPV test as compared to the 
women receiving a single Pap smear; 
cervical cancer incidence following VIA 
was similar to that following cytology. 
Cervical cancer incidence in HPV-
negative women was four times less 
than that of cytology-negative women, 
further indicating that HPV testing is a 
more effective approach than cytology in 
reducing cervical cancer burden (Table 
2). The 11 year follow-up in the Dindigul 
district study indicates a 25% reduction in 
incidence and 27% reduction in cervical 
cancer mortality, documenting long-term 
protection following a single round of VIA 
screening in this cohort (Table 3 and 

Group Cases
Person-yrs 
of follow-
up (PYO)

Rate per 
100 000 

PYO
Hazard ratio (95% CI)

Incidence of all cervical cancer

Cytology 162 311 480 52.0 1.00

HPV 147 332 150 44.3 0.85 (0.67 - 1.09)

VIA 181 331 360 54.6 1.05 (0.85 - 1.30)

Incidence of stage II or higher cervical cancer

Cytology 62 311 480 19.9 1.00

HPV 46 332 150 13.8 0.70 (0.49 - 0.98)

VIA 98 331 360 29.6 1.49 (1.10 - 2.00)

Cervical cancer mortality

Cytology 69 312 290 22.1 1.00

HPV 48 332 820 14.4 0.65 (0.47 - 0.91)

VIA 77 332 160 23.2 1.05 (0.79 - 1.39)

Table 1. Cervical cancer incidence and mortality during 2000-2009 using the cytology group 
as the reference in the Osmanabad District randomized controlled trial

HPV: human papillomavirus; VIA: visual inspection with acetic acid; CI: confidence interval

Group Cases
Person-yrs 
of follow-up 

(PYO)

Rate per 
100,000 

PYO

Hazard ratio (95% 
CI)

Incidence of all cervical cancer

Control 205 235 031 87 1.00

VIA 217 366 563 59 0.74 (0.60 - 0.92)

Cervical cancer mortality

Control 133 235 031 49 1.00

VIA 139 366 563 32 0.73 (0.56 -  0.95)

Table 3. Cervical cancer incidence and mortality during 2000-2010 in the Dindigul District 
randomized controlled trial

Group Cancer cases Number of 
women

Incidence rate
(per 100, 000 PYOs)

Crude                      ASR

HPV 11 24 380 4.6 4.3

Cytology 27 23 762 11.6 15.0

VIA 40 23 032 17.7 20.1

Total 78 71 174 11.2 13.1

Table 2. Cervical cancer incidence during 2000-2009 among women screened HPV-negative 
at baseline in the Osmanabad District randomized controlled trial

PYOs: person years of observation; ASR: age-standardized rate; HPV: human papillomavirus; 
VIA: visual inspection with acetic acid

CI: confidence interval; VIA: visual inspection with acetic acid
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Figure 1). VIA screening of the control 
group women has been completed in 
the Dindigul district study, and HPV 
testing of the control group women in the 
Osmanabad study is in progress and will 
be completed in 2012.

Multicentre randomized HPV 
vaccination trial

In collaboration with nine national 
institutions in India, SCR is conducting 
a randomized clinical trial comparing 
the efficacy of two versus three doses 
of HPV vaccination in preventing HPV 
infection and cervical neoplasia. HPV 
vaccination was initiated in September 
2009. The entire course of vaccination of 
20 000 girls would have been completed 
by the end of August 2010 had the 
Government of India not temporarily 
suspended all HPV vaccination trials in 
India effective April 2010. This followed 
reports of four deaths in vaccinated 
cohorts of two programmes of HPV 
vaccination conducted by another group 
of investigators in India. As of April 2010, 
we had vaccinated 17 696 girls partially or 
fully as per protocol: 8622 had one dose 
on day 1; 5598 had two doses on days 1 
and 60; 1415 had two doses on days 1 and 
180 as per protocol in the 2-dose group; 
2061 with three doses on days 1, 60 and 
180 as per protocol in the 3-dose group. 
Thus allocated vaccination schedules 
were interrupted for 14 220 girls while 
3476 girls were administered vaccines 

as per protocol. Blood specimens were 
collected from 2773 participants at 
baseline; from 3391 girls at month 7, from 
1691 girls at month 12 and from more 
than 9000 girls in month 18. Preliminary 
results on the antibody levels at baseline 
and at 7 months (1 month from the last 
dose of vaccination as per protocol) 
indicates that the immunogenicity in 
the 2-dose group was found to be non-
inferior to the 3-dose group with respect 
to antibodies to HPV 16, 18, 6 and 11. 
A total of 1799 adverse events, including 
68 severe adverse events (none related 
to HPV vaccination), have been reported. 
The serology and cervical samples 
were analysed for antibodies and HPV 
types at the Rajiv Gandhi Centre for 
Biotechnology, Trivandrum.

Evaluation of ongoing cervical 
cancer screening programmes and 
training initiatives

A descriptive evaluation of ongoing 
cytology screening programmes in 
Thailand (Deerasamee et al., 2007; 
Kuhaprema et al., 2011) and VIA 
screening initiatives in Bangladesh 
(Nessa et al., 2010), Mali (Teguete et al., 
2011), Angola (Muwonge et al., 2010) and 
United Republic of Tanzania (Ngoma et 
al. 2010) were carried out. Seven training 
courses in cervical cancer screening and 
prevention (four in India, two in China and 
one in Egypt) were conducted and around 
300 doctors and nurses from Asian and 

Figure 1. Cumulative cervical cancer incidence and mortality during 2000-2010 in the Dindigul District randomized controlled trial

African countries were trained. Our 
collaborative cervical cancer prevention 
schools in India, Angola, Guinea, United 
Republic of Tanzania, Brazil and Peru 
are active in educating human resources 
in their respective regions.

Breast cancer screening

In January 2006, a cluster randomized 
controlled trial was initiated in the 
Trivandrum district, India, to evaluate 
whether three rounds of triennial clinical 
breast examination (CBE) can reduce 
the rate of advanced disease incidence 
and breast cancer mortality. A total of 115 
652 healthy women, aged 30-69 years, 
were randomly allocated to intervention 
or control groups. After completion of 
the first round of screening in May 2009, 
results were reported in terms of frequency 
of stage distribution, tumour size, lymph 
node involvement and breast conservation 
surgery in the intervention and control 
groups (Table 4). CBE had 52% sensitivity, 
94% specificity, 6% false-positive rate, and 
1% positive predictive value in detecting 
breast cancer. The age-standardized 
incidence rates for early stage (stage IIA 
or lower) breast cancer were 18.8 and 
8.1 per 100 000 women, and the rates 
for advanced stage (stage IIB or higher) 
breast cancer were 19.6 and 21.7 per 100 
000 women, in the intervention and control 
groups, respectively (Sankaranarayanan et 
al., 2011a). The second round of screening 
is in progress.
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Intervention group Control group
P-value

No. % (95% CI) No. % (95% CI)

Breast cancers 80 63

Size of primary tumour, ≤2cm 15 18.8 (10.2 to 27.3) 4 6.3 (0.3 to 12.4) 0.030

Negative pathological node 40 50.0 (39.0 to 61.0) 22 34.9 (23.1 to 46.7) 0.071

Early stage breast cancers 
(stages I and IIA)

35 43.8 (32.9 to 54.6) 16 25.4 (14.6 to 36.1) 0.023

Advanced stage breast cancers 
(stages IIB-IV)

36 45.0 (34.1 to 55.9) 43 68.3 (56.8 to 79.7) 0.005

Estrogen receptor-positive breast 
cancers 28 35.0 (24.5 to 45.5) 23 36.5 (24.6 to 48.4) 0.852

Treatment received

Surgery 61 76.3 (66.9 to 85.6) 50 79.4 (69.4 to 89.4) 0.657

Radiotherapy 39 48.8 (37.8 to 59.7) 27 42.9 (30.6 to 55.1) 0.483

Chemotherapy 61 76.3 (66.9 to 85.6) 46 73.0 (62.1 to 84.0) 0.658

Hormone therapy 24 30.0 (20.0 to 40.0) 20 31.7 (20.3 to 43.2) 0.822

Received breast conservative surgery 14 17.5 (9.2 to 25.8) 3 4.8 (-0.5 to 10.0) 0.019

Table 4. Comparison of intermediate outcome measures and treatment modalities in the study groups of Trivandrum breast cancer screening 
trial

Table 5. Oral cancer incidence/mortality rates by number of times screened among individuals with tobacco and alcohol habits in the 
Trivandrum oral cancer screening trial

Number of times screened Cases/deaths Person-yrs 
of follow-up (PYO)

Incidence/mortality 
rate per 100 000 PYO

Incidence/mortality 
hazard ratio (95% CI)

Oral cancer incidence

Control      214 252 870 84.6 1.00

Intervention

0        13 14 250 91.3 1.02 (0.60 - 1.74)

1        68 48 730 139.5 1.61 (1.14 - 2.29)

2        60 71 130 84.3 0.98 (0.73 - 1.32)

3        62 91 030 68.1 0.78 (0.54 - 1.13)

4        37 79 220 46.7 0.53 (0.35 - 0.81)

Oral cancer mortality

Control      109 250 700 43.5 1.00

Intervention

0        9 14 230 63.2 1.73 (0.97 - 3.08)

1        45 48 810 92.2 2.50 (1.81 - 3.46)

2        24 71 250 33.7 0.77 (0.60 - 0.99)

3        15 91 240 16.4 0.35 (0.17 - 0.72)

4        2 79 410 2.5 0.05 (0.01 - 0.28)
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The SCR is grateful to the following for their collaboration: 

Africa
Dr Adelaide de Carvalho, National Director of Public Health, Luanda, Angola
Dr Miraldina da Ganda Manuel, Maternidade Lucrecia Paim, Luanda, Angola
Dr Boblewende Sakande, Dr Marius Nacoulma, Centre Hospitalier National 
Yalgado Ouédraogo, Ouagadougou, Burkina Faso
Professor Jean-Marie Dangou, WHO Regional Office for Africa, Division of 
Prevention & Control of Noncommunicable Diseases, Brazzaville, Republic 
of the Congo
Professeur Charles Gombe Mbalawa, Dr Judith Malanda-Mfinga, Université 
Marien Ngouabi, Brazzaville, Republic of the Congo
Dr Ebrima Bah, Gambia Cancer Registry, Banjul, The Gambia
Dr Namory Keita, CHU Donka, Conakry, Guinea
Professor Siné Bayo, Professor Amadou Dolo, Dr Ibrahima Teguete, Hôpital 
G.Touré, Bamako, Mali
Dr Rachid Bekkali, Dr Maria Bennani, Dr Youssef Chami, The Lalla Salma 
Association Against Cancer, Rabat, Morocco
Professor Chakib Nejjari, Faculty of Medicine of Fez, Morocco
Dr Hassan Nouhou, Faculté des Sciences de la Santé, Université de Niamey, 
Niamey, Niger
Dr Madi Nayama, Maternité Issaka Gazoby, Niamey, Niger
Professor Lynette Denny, Department of Obstetrics & Gynaecology, Faculty of 
Health Sciences, Cape Town, South Africa
Dr Twalib A. Ngoma, Ocean Road Cancer Institute (ORCI), Dar es Salaam, 
United Republic of Tanzania
Dr Henry Wabinga, Makerere University Medical School, Kampala, Uganda
Dr Margaret Borok, Mr Eric Chokunonga, Parirenyatwa Hospital, Harare, 
Zimbabwe

Asia
Dr Ashrafun Nessa, Bangabandhu Sheikh Mujib Medical University (BSMMU), 
Dhaka, Bangladesh
Dr Jiang-Guo Chen, Qidong Liver Cancer Institute, Qidong, China
Dr Chen Kexin, Tianjin Cancer Registry, Tianjin, China
Dr Youlin Qiao, Cancer Institute of the Chinese Academy of Medical Sciences, 
Beijing, China
Dr Li Qing, University Hospital, Cheng Du, China
Professor An-Ping Wang, Dr Ping Wang, Shaanxi province Cancer Hospital/
Institute, Xian, China
Dr Yong-Bing Xiang, Shanghai Cancer Institute, Shanghai, China
Dr Chun-Key Law, Mr Oscar Mang, Hong Kong Special Administrative Region 
Cancer Registry

Efforts are underway to evaluate the 
impact of breast cancer awareness in 
reducing mortality in large population-
based studies. The efficacy of 
transillumination breast screening in 
detecting breast lumps and breast cancer 
is being evaluated in India and China.

Oral cancer screening

The cohort (200 000 subjects) of the 
Trivandrum oral cancer screening study 
have now been followed-up for 15 years. 
Results after four rounds of screening 
indicate a significant (47%) reduction 
in oral cancer incidence and a 95% 
reduction in mortality among subjects with 
tobacco and/or alcohol habits (Table 5). 
The screening of subjects in the control 
group has been completed.

Colorectal cancer screening

The goal of the Thailand Colorectal 
Cancer Screening Pilot Demonstration 
Project in Lampang Province, Thailand, 
jointly organized with SCR and the 
National Cancer Institute, is to evaluate 
the acceptability, feasibility, organization, 
implementation, monitoring and 
effectiveness of colorectal cancer (CRC) 
screening using a faecal occult blood 
test (FOBT) followed by a colonoscopy 
in those with a positive FOBT. By 
integrating this screening effort into 
the existing public health services, we 
intend to inform and guide the eventual 
large-scale CRC screening programme 
covering the entire country. This study 
aims to recruit around 150 000 subjects 
aged 50-65 years.

Cancer survival in Africa, Asia, the 
Caribbean and Central America

Population-based cancer survival data, 
a key indicator for monitoring progress 
against cancer, are not widely available 
in low- and middle-income countries. 
Survival of cancer-specific patients 
diagnosed in 1990–2001, and followed-
up to 2003, in 25 population-based 
cancer registries from 12 countries in 
sub-Saharan Africa, Central America 
and Asia, were analysed by actuarial 
method. The five-year age-standardized 
relative survival (ASRS) and observed 
survival by clinical extent of disease 
varied drastically between countries. 
Five-year survival ranged from 76–82% 

for breast, 63–79% for cervix, 71–78% 
for bladder and 44–60% for large bowel 
cancers in China, Singapore, Republic 
of Korea and Turkey. Survival rates 
were the lowest, not exceeding 22% for 
any cancer site, in The Gambia in West 
Africa. Locally advanced disease ranged 
from 22–66% for different cancers 
and survival decreased with advanced 
stages. Survival variations correlate 
well with the early detection initiatives 
and development of health services. 
The wide disparity in cancer survival 
between countries and regions observed 

emphasizes the need for planned, urgent 
investments in improving awareness, 
population-based cancer registration, 
early detection programmes, health 
services infrastructure and human 
resources. (Sankaranarayanan et al., 
2010; Sankaranarayanan et al., 2011b; 
Sankaranarayanan & Swaninathan, 
2011; Sankaranarayanan et al., 2011c).
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Quality Assurance Group

The Quality Assurance Group (QAS) aims 
to expand and disseminate information 
essential to maximizing the benefit and 
minimizing the harm of population-based 
cancer prevention programmes. Previous 
projects have dealt with secondary 
prevention through cancer screening. 
In recent years, complementary primary 
prevention, such as vaccination against 
human papillomavirus infection and 
promotion of healthy lifestyle, have 
also been addressed. The focus of 
population-based programmes is to give 
each eligible individual an equal chance 
of benefiting from an intervention. This 
makes the benefits of cancer prevention 
accessible to the widest number of 
people and thereby maximizes the 
positive impact on overall control of 
cancer and other chronic diseases.

The population-based approach to 
programme implementation is also 
recommended because it provides an 
organizational framework conducive to 
effective management and continuous 
improvement of health services, such 
as through linkage with population and 
cancer registries for optimization of 
invitation to screening and/or vaccination, 
and for evaluation of programme 
performance and impact.

Figure 1. European Guidelines for Quality 
Assurance in Colorectal Cancer Screening 
and Diagnosis

The quality-assured process of 
population-based cancer screening not 
only includes identification, information 
and invitation of the eligible population 
to attend screening, but it also involves 
high-quality diagnosis and treatment of 
individuals with lesions detected through 
screening. Nationwide implementation 
of population-based screening 
programmes, according to evidence-
based guidelines, makes high standard 
diagnostic and therapeutic services 
accessible to the entire population 
eligible for screening. Because large 
numbers of professionals undertake 
further specialization to meet the 
screening standards, they also deal with 
symptomatic patients. Consequently, 
these nationwide efforts also contribute 
to widespread improvement in diagnosis 
and management of cancers which 
are detected outside of screening 
programmes.

The activities of the Group are conducted 
in the framework of international 
collaborative projects with many experts 
in a wide range of health care settings, 
primarily in high, but increasingly also in 
low- and middle-income settings.

Development and updating of 
guidelines for quality assurance in 
cancer screening and diagnosis

Breast, cervical and colorectal cancers 
account for nearly one fifth of the 7.5 
million cancer deaths per year worldwide 
(Ferlay et al., 2010). Screening people 
of average risk for these cancers 
can lower the burden of disease in 
the population (IARC, 2002; IARC, 
2005; Sankaranarayanan et al., 2009; 
Lansdorp-Vogelaar & von Karsa, 2010). 
However, screening large segments of the 
population affects many predominantly 
healthy individuals and consumes 
considerable resources. Hence, quality 
assurance is required to maintain an 
appropriate balance between benefit and 
harm (Lansdorp-Vogelaar & von Karsa, 
2010; von Karsa et al., 2010).

Colorectal cancer screening

During the biennium, comprehensive 
evidence-based European Guidelines for 
Quality Assurance in Colorectal Cancer 
Screening and Diagnosis (Segnan et al., 
2010) (Figure 1) have been developed 

and published in a multi-year project 
coordinated by the QAS Group.  The 
project involved 49 countries in four 
continents, primarily in Europe, but 
also in North and South America, Asia 
and Australia. Experts from all IARC 
Participating States contributed.

The 400-page evidence-based 
Guidelines cover the entire screening 
process from invitation and organization 
through diagnosis and management 
of any abnormalities detected through 
screening. They provide guiding 
principles, standards and procedures 
of quality assurance and best practice, 
which should be taken into account when 
establishing and running a colorectal 
cancer (CRC) screening programme 
in any resource setting. Although only 
the non-invasive faecal occult blood 
test is currently recommended for 
CRC screening by the EU, the new EU 
Guidelines also deal with endoscopic 
screening by colonoscopy or flexible 
sigmoidoscopy. In total, over 250 
recommendations, graded according to 
the strength of the recommendation and 
the supporting evidence, are provided.

The new EU Guidelines are the 
first internationally developed, 
comprehensive procedures dealing with 
the entire process of CRC screening. 
They are also unique in the extensive 
documentation of the key clinical 
questions and the respective review 
that has been conducted to develop 
the standards and recommendations. 
Given the broad scope and depth of the 
Guidelines, only a few important aspects 
can be mentioned here.

The recommendations dealing with non-
polypoid colorectal lesions, particularly in 
the serrated pathway, some of which are 
difficult to detect due to their non-polypoid 
morphology, is a prime example (Chap. 7 
in Segnan et al. 2010) of the important 
contribution of the EU Guidelines. 
Although the existence of these lesions 
has been previously reported, their high 
prevalence was only recently recognized 
in the Western literature (Kudo et al., 
2008; Soetikno et al., 2008). The first 
European protocol for surveillance of 
people found through screening to be 
at elevated risk for future development 
of CRC (Figure 2) is another important 
example of the innovative character of 
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Figure 2. First protocol for monitoring screened individuals at risk of CRCthe new Guidelines. Surveillance on an 
inappropriate scale has the potential to 
expose patients to unnecessary risks and 
to prohibit implementation of nationwide 
CRC screening programmes due to 
unnecessary consumption of limited 
colonoscopic resources (Chap. 9 in 
Segnan et al., 2010; Winawer et al., 2006).

The Guidelines also include the first 
comprehensive classification for histology 
of lesions detected in screening that is 
applicable worldwide (Table 1) (Chap. 
7 in Segnan et al., 2010; Quirke et al., 
2011). The detailed recommendations 
on communication, particularly on 
the essential elements to be included 
in invitation letters and informational 
brochures for CRC screening, are an 
additional resource that can help to reduce 
barriers to participation and therefore help 
to make high-quality screening available 
to all who may benefit (Chapters 2 and 10 
in Segnan et al. 2010).

Breast cancer screening

Supplements dealing with histopathology, 
physico-technical quality control and 
digital mammography have been 
developed for the current fourth edition 
of the European Guidelines for Quality 
Assurance in Breast Cancer Screening 
and Diagnosis (Perry et al., 2006). 
Publication is expected in 2012. These 
international collaborative efforts have 
been conducted in the framework of 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 (ECCG)).1 

Cervical cancer screening and 
vaccination

In the framework of the above-mentioned 
EU project (ECCG), supplements on HPV 
testing and vaccination have also been 
prepared for the current second edition 
of the European Guidelines for Quality 
Assurance in Cervical Cancer Screening 
(Arbyn et al., 2008). This work is currently 
ongoing with publication expected in 2012. Figure 3. WHO Guide to Essential Practice in 

Comprehensive Cervical Cancer Control

Collaboration with WHO in 
development and implementation of 
cancer screening guidelines and in 
promotion of high-quality cancer 
registration

QAS has also collaborated with 
WHO headquarters (Departments of 
Reproductive Health and Research, 
Chronic Diseases Prevention and 
Management) and McMasters University 
in Canada in an ongoing effort to update 
the current WHO Guide to Essential 
Practice in Comprehensive Cervical 
Cancer Control (C4-GEP) (Figure 3) 
(WHO, 2006). Co-financing has been 
provided by WHO through a grant from 
the French National Cancer Institute.
Publication of the final revised volume is 
expected in the next biennium.

In collaboration with the same 
departments at WHO headquarters, 
the European Regional Office (Director 
of Programme Management) and the 
respective WHO country offices, QAS 
has led joint WHO/IARC missions and 

workshops in Albania and Belarus. In 
these workshops, collaborating experts, 
IARC and WHO staff have assisted 
researchers and responsible authorities 
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1 The EUROCOURSE project (EUROpe against Cancer: Optimization of the Use of Registries for Scientific Excellence in research) is funded by the Seventh Framework 
Programme of the EU. The focus of the activities in work package 5 is developing and improving the interface of cancer registries with cancer screening programmes.

in the development of plans for integrating 
population-based programmes for breast 
and cervical cancer screening into 
comprehensive efforts to improve cancer 
control.

Collaboration with cancer registries

A key outcome of the national workshops, 
conducted in collaboration with WHO, has 
been unanimous consensus on the need 
for fully functional cancer registries and 
effective and reliable linkage between 
screening data and cancer registry data 
to assure high-quality cancer screening 
programmes. The importance of 
collaboration between cancer screening 
registries and cancer registries in 
monitoring and evaluation was also 
highlighted. Priorities for future efforts 
were identified at a pan-European network 
meeting organized by QAS in collaboration 
with the work package on screening 

(Figure 4) in the EUROCOURSE1  project 
and the Division of Epidemiology & 
Cancer Prevention in the Cancer Center 
& Institute of Oncology in Warsaw in 
May 2010 (Figure 5). The meeting was 
attended by 120 cancer screening and 
registration experts from across Europe 
and from Japan. The meeting was co-
financed by the EU through the ECCG and 
EUROCOURSE projects.

Accreditation

At the request of the European 
Commission (Directorate Generals 
for Health and Consumers, and for 
Enterprise and Industry), the Group 
has continued an ongoing collaboration 
with the European cooperation for 
Accreditation (EA). Activities focused on 
planning a multi-year project for piloting 
an EU system for voluntary accreditation 
of breast cancer screening facilities. 

Useful experience in this area was also 
derived from missions of QAS staff and 
collaborators to Estonia and Malta to 
assess the progress of and exchange 
ideas about implementation of national 
breast cancer screening programmes. A 
mission to the Kielce region in Poland was 
also undertaken to prepare a pilot project 
implementing HPV testing in cervical 
cancer screening. This investigation 
was conducted in collaboration with the 
Division of Epidemiology and Cancer 
Prevention, Cancer Center and Institute 
of Oncology in Warsaw, the Holy Cross 
Cancer Centre and the regional cervical 
cancer screening programme in Kielce, 
Poland.

Discussions were also conducted with 
the Programme for Action in Cancer 
Therapy (PACT) of the International 
Atomic Energy Agency, to explore 
collaboration in the implementation of 
the accreditation project and to develop a 
joint proposal. Given the financial scope 
of the multi-year project, substantial 
external financing will be required to 
cover the 40% institutional contribution 
generally required for Directorate 
General for Health and Consumer Affairs 
(DG SANCO) grants.

European Code Against Cancer

The initial phase of a project to update the 
European Code Against Cancer (Boyle 
et al., 2003) was completed during the 
biennium. At the request of DG SANCO, 
a project proposal to provide co-financing 
for the next phase of activities has been 
submitted to the Executive Agency for 
Health and Consumers.

European partnership for Action 
Against Cancer

During the biennium, QAS coordinated 
the development and submission of 
the application for the work package 
on cancer screening in the new Action 
Against Cancer in the framework of the 
EU Health Programme. Subsequent 
to approval of the proposal, the Group 
has provided core scientific and 
technical support for the work package 
coordination.

1. No neoplasia2

	 Vienna Category 1 (Negative for neoplasia)
2. Mucosal low-grade neoplasia
	 Vienna Category 3 (Mucosal low-grade neoplasia
		  Low-grade adenoma
		  Low-grade dysplasia);
	 Other common terminology
		  Mild and moderate dysplasia;
	 WHO: low-grade intra-epithelial neoplasia
3. Mucosal high-grade neoplasia
	 Vienna: Category 4.1–4.4 (Mucosal high-grade neoplasia
		  High-grade adenoma/dysplasia
		  Non-invasive carcinoma (carcinoma in situ)
		  Suspicious for invasive carcinoma
		  Intramucosal carcinoma);
	 Other common terminology
		  Severe dysplasia;
		  High-grade intraepithelial neoplasia;
		  WHO: high-grade intraepithelial neoplasia
		  TNM: pTis
4. Carcinoma invading the submucosa or beyond:
	 4a. Carcinoma confined to submucosa
		  Vienna: Category 5 (submucosal invasion by carcinoma);
		  TNM: pT1
	 4b. Carcinoma beyond submucosa
		  TNM: pT2-T4

Table 1. Adaptation of the revised Vienna classification1 for colorectal cancer screening

1 For revised Vienna classification see Dixon (2002), for WHO classification see WHO (2000), for TNM see (TNM 
Classification of Malignant Tumours, 5th edition 1997; TNM Classification of Malignant Tumours, 6th edition 2002; 
TNM Classification of Malignant Tumours, 7th edition 2009).
2  Category 2 of the Vienna Classification (indefinite) is not recommended for screening. 
Source: European guidelines for quality assurance in colorectal cancer screening and diagnosis - First Edition. 
Table 7.1
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Figure 5.

Figure 4.

Global screening report

At the request of DG SANCO, a project 
proposal has also been developed for 
updating and expanding the previously 
published report on implementation 
of cancer screening in the EU. Similar 
to the development and updating of 
the European Guidelines for quality 
assurance in cancer screening, 
international experts outside the EU will 
also be involved in the preparation of the 
next screening report. Additional funding 
will be sought during the next biennium 
to expand these efforts to encompass 
other regions of the world.
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Every year more than 7 million people die 
from cancer, with the majority (75%) of 
cases occurring in developing countries. 
This proportion is rapidly increasing with 
population ageing in those areas. Using 
what we already know about cancer 
etiology and effective interventions, 
it is possible to prevent over 30% of 
premature deaths from cancer and 
to cure or prolong survival in another 
30% with early detection and proper 
treatment.

Some examples of preventive 
interventions include: smoking cessation 
efforts; promotion of healthy diets, 
exercise and weight control programmes; 
and vaccination against hepatitis B 
to control liver cancer and human 
papillomavirus to prevent cervical, anal 
and possibly oropharyngeal cancer. 
In addition, screening for cervical, 
colorectal, breast, oral and stomach 
cancer have been shown to be effective 
when widely implemented. In the 
case of cervical cancer, for example, 
important advances in both primary and 
secondary prevention have been made 
in recent years. Several new preventive 
interventions offer enormous hope for 
reducing incidence and mortality from 
this disease, which has been extremely 
difficult to control in developing countries 
and remains one of the leading causes of 
cancer death.

For many cancers, there is still a need to 
develop safe and affordable preventive 
interventions. In the case of stomach 
cancer, another common malignancy, 
despite ample knowledge about the role 
of Helicobacter pylori in its etiology and 
the success of expensive endoscopy-
based programmes, there is a clear 
need to investigate the potential of more 
affordable interventions, like screening 
with markers of atrophic gastritis or 
eradication of Helicobacter pylori, for 
example. For most interventions, there is 
a need to conduct research on how best 
to implement interventions in different 
socioeconomic and cultural settings.

It is important to disseminate information 
on how to apply current knowledge to 
cancer prevention, to generate new data 
to improve available interventions, and to 

investigate new approaches for control of 
the major cancers.

The objectives of the newly created 
Prevention and Implementation Group 
(PRI) are to: evaluate new preventive 
strategies with particular emphasis on 
the use of new technologies, including 
molecular markers; to engage in research 
on methods to implement existing 
strategies taking into account social, 
economic and cultural differences; and 
to collaborate with decision-makers to 
implement already available preventive 
interventions against cancer, particularly 
in developing countries where the need 
is highest. An additional objective is to 
foster technology transfer and generate 
educational processes for clinicians, 
public health decision-makers and 
the public, to make sure the available 
technology and information is available 
where it is needed most.

Natural history studies of cervical 
cancer

The Guanacaste, Costa Rica HPV natural 
history study (NHS) is a prospective, 
population-based cohort study with 
participation of a random sample of more 
than 10 000 women in a high risk area 
for cervical cancer, who were recruited, 
screened and followed for more than 
seven years beginning in 1993-1994. 
The study has generated a large 
series of publications and has clarified 
multiple aspects of the natural history 
of the disease, including epidemiologic, 
virologic, immunologic and genetic 
variables. In addition, it has provided 
extensive information on the validity 
of different screening methods in the 
region. A series of ancillary studies are 
being conducted to further investigate the 
reasons for the high prevalence of HPV 
infection in older women, to evaluate 
fluctuations of cervical antibody levels 
with the menstrual cycle and to define 
the long-term outcome of treatment of 
precancerous lesions.

HPV vaccine trial in Guanacaste, 
Costa Rica

A randomized clinical trial to evaluate 
the efficacy of the bivalent (HPV 16/18) 
vaccine was initiated in 2004 as a 
continuation of the NHS. A total of 7466 
women, ages 18–25, were recruited 

and randomized to receive the HPV 
vaccine or a hepatitis A vaccine as 
control. Women were screened at yearly 
intervals and followed for four years. At 
the end of follow-up, all women received 
the vaccines they did not receive at 
recruitment (crossover) plus a hepatitis 
B vaccine as an additional benefit. The 
study confirmed the efficacy of the 
bivalent vaccine against HPV 16 and 
18 and described its cross-protection 
against HPV 31, 33 and 45 (Herrero et al., 
2011). In addition, in stratified analyses, it 
showed the decline in vaccine efficacy at 
the population level with increasing age. 
One of the most interesting findings was 
the observation that HPV vaccine efficacy 
against HPV 16 and 18 was equally good 
among women who received one, two 
and three doses (Kreimer et al., 2011), 
while there was no efficacy among 
women who were positive at the time 
of vaccination (Hildesheim et al., 2007). 
Current plans include long-term follow-
up of the vaccinated cohort. Given the 
fact that all women have now received 
the HPV vaccine, a new unvaccinated 
control group of about 2500 women 
was recruited recently to continue 
the evaluation of efficacy and safety 
over 10 years. During the Costa Rica 
HPV vaccine trial, we observed a high 
prevalence of anal HPV infection among 
young women. HPV-positive women will 
be followed with periodic virologic and 
cytologic examinations to investigate the 
natural history of anal infections and their 
relation to anal intraepithelial neoplasia.

Also in the framework of the Costa Rica 
HPV vaccine trial, we have evaluated 
and demonstrated high efficacy of the 
bivalent vaccine against anal infection 
(Kreimer et al., 2011). These results will 
be followed over time to ascertain their 
potential as anal cancer prevention 
tools. Furthermore, we obtained an 
oral specimen for HPV testing from all 
women at their four year visit. Despite 
the lack of baseline oral HPV results, 
it will be possible to evaluate vaccine 
efficacy against prevalent infections in 
a randomized fashion. Further follow-up 
of study cohorts will establish efficacy of 
this intervention to reduce the burden of 
cervical neoplasia.
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ASCUS triage project in Medellín, 
Colombia

The Atypical Squamous Cells of 
Unknown Significance (ASCUS) project 
in Antioquia, Colombia is conducted 
in collaboration with the Cancer and 
Infection Group at the University of 
Antioquia in Colombia. It is a randomized 
clinical trial of three different approaches 
to triage women with cytologic diagnosis 
of ASCUS and is underway in Medellín, 
Colombia. Approximately 3000 women 
with an ASCUS are being recruited and 
randomized to immediate colposcopy, 
repeat cytology or HPV testing. It is 
anticipated that the study will provide 
information on how to manage this 
frequent diagnosis in the context of the 
Colombian health system.

Multicentre study of triage 
methods for HPV-positive women

A screening investigation is being 
planned to define the best triage strategy 
for HPV-positive women in screening 
programmes based on HPV testing 
as the primary modality. There is now 
a trend for screening programmes to 
transition from cytology to HPV testing 
as the primary screening method, but the 
positive predictive value of the HPV test 
remains limited because many women 
with HPV infection do not develop 
disease, even when programmes 
are targeted to women over 30 years 
of age. It is therefore necessary to 
investigate the usefulness of a series 
of triage techniques, including visual 
inspection and cytology and a series of 
new biomarkers based on detection of 
DNA, RNA, proteins or other markers 
of transformation. The plan is to recruit 
nearly 100 000 women from several 
countries initially in Latin America, collect 
appropriate specimens, and obtain 
descriptive definitions of their cervical 
diagnosis in order to evaluate currently 
available and future triage methods.

Support of screening or vaccination 
initiatives in Latin America

Argentina is one of the countries that 
is starting to vaccinate young women 
with the HPV vaccine and at the same 
time is implementing HPV testing as the 
primary screening modality. The initial 
step in this process is the organization 
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of a large pilot project in the Province 
of Jujuy, with the collaboration of PRI 
staff. Similarly, several countries in Latin 
America are considering or have started 
implementation of vaccination or HPV 
testing as their primary strategy (e.g. 
Mexico, Panama and Chile) with active 
participation of PRI staff.

Clinical trial of Helicobacter pylori 
eradication

In collaboration with the US Southwest 
Oncology Group and several centres 
in Latin America, PRI staff participated 
in a multicentre trial to evaluate the 
best option as an eradication treatment 
against Helicobacter pylori (Greenberg 
et al., 2011). The eradication rate for 
the different treatments at six weeks 
has been published. In the near future 
the results for one year will be reported, 
in addition to a series of reports 
incorporating several biomarkers.
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