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Screening

Screening is identification of groups of individuals

from general population in whom the likelyhood of 

asymptomatic or oligosymptomatic disease is

increased by using simple diagnostic tests

The objective of screening is to decrease the mortality

caused by the target disease



3Wilson and Jungner 1968 

WHO criteria for screening 

1. The condition sought should be an important health problem for the 
individual and community.

2. There should be an accepted treatment or useful intervention for 
patients with the disease. 

3. Facilities for diagnosis and treatment should be available.

4. There should be a recognizable latent or early symptomatic stage.

5. There should be a suitable screening test or examination.

6. The test should be acceptable for the population.

7. The natural history of the disease should be adequately understood. 

8. There should be an agreed policy for referring for further examination
and whom to treat as patients. 

9. The cost should be economically balanced in relation to possible 
expenditure on medical care as a whole. 

10. Case finding should be a continuing process and not a once only
project. 



4European Commission, 2003.

Screening recommended by European Commission

 Breast cancer (mammography)

 Cervical cancer (PAP-smear)

 Colorectal cancer (occult blood in the stool)
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Current Europen activities

 Second Report on 

Cancer Screening in the 

European Union

 EU Joint Action
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1. Pre-planning

Acquirement and synthesis of evidence

Assessment of baseline conditions

Prioritization

Setting policy objectives and targets

Creating communication strategy

3. Piloting

(Randomized) evaluation of performance, logistics and outcome

Training

Reducing barriers and social inequalities

Rollout, modification or stopping if indicated

5. Running a full-scale program

Long-term evaluation of performance and outcome 

Continuous communication

Continuous training and quality improvement

Prospective evaluation of new methods

Stopping if no more effective

• “Good governance is a key 
to effective cancer 
screening”

2. Planning

Establishing governance  structure and legislation

Establishing coordination & QA teams

Developing IT and information systems

Contracting local and regional teams

Training staff and reference centers 

Establishing quality assurance protocols

4. National implementation

Enlargement of organization

Early evaluation of performance and outcome

Communication

Training 

Reducing barriers and social inequalities

Modification or stopping if indicated
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Colorectal Cancer global incidence, ASR, both
genders



Colorectal cancer screening strategies

Population

I II

FOBT

(or alternative)

ColonoscopyColonoscopy



FOBT comparison to no screening in respect to the 

CRC caused mortality

Moayyedi P et al. Am J Gastroenterol. 2006
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Patient’s part

x 3
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“Laboratory” part
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Result





16

Change in the test-type

x 3

x 1



With courtesy from GASTRO archive
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The development of colorectal cancer
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Effect of colonoscopic polypectomy on incidence
of colorectal cancer

66%+Italian Multicenter Study Group

76-90%*U.S. National Polyp Study

 Incidence

*Winawer, Zauber et al NEJM 1993

+Citarda et al GUT 2001



With courtesy from GASTRO archive



With courtesy from GASTRO archive
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High-risk adenomas of the colon

 Adenomatous polyps > 1 cm  

 Adenomatous polyps with villous component

 Adenomatous polyps with high-grade dysplasia

 Adenomatous polyps with invasive cancer

http://www.google.lv/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4eg05wpMjqdQ5M&tbnid=3CkNIjWtoxhGvM:&ved=0CAUQjRw&url=http://www.google.lv/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26frm%3D1%26source%3Dimages%26cd%3D%26cad%3Drja%26docid%3D4eg05wpMjqdQ5M%26tbnid%3D3CkNIjWtoxhGvM:%26ved%3D%26url%3Dhttp://www.pathologyoutlines.com/topic/colontumorserrated.html%26ei%3D74VyUqHzGeWL4gTwpoCYCg%26bvm%3Dbv.55819444,d.bGE%26psig%3DAFQjCNHBzFqx8dp1sBxhxQsqF-AdXaUAjQ%26ust%3D1383323503938352&ei=CIZyUsfTGIXJ4wShkICYDg&bvm=bv.55819444,d.bGE&psig=AFQjCNHBzFqx8dp1sBxhxQsqF-AdXaUAjQ&ust=1383323503938352
http://www.google.lv/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4eg05wpMjqdQ5M&tbnid=3CkNIjWtoxhGvM:&ved=0CAUQjRw&url=http://www.google.lv/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26frm%3D1%26source%3Dimages%26cd%3D%26cad%3Drja%26docid%3D4eg05wpMjqdQ5M%26tbnid%3D3CkNIjWtoxhGvM:%26ved%3D%26url%3Dhttp://www.pathologyoutlines.com/topic/colontumorserrated.html%26ei%3D74VyUqHzGeWL4gTwpoCYCg%26bvm%3Dbv.55819444,d.bGE%26psig%3DAFQjCNHBzFqx8dp1sBxhxQsqF-AdXaUAjQ%26ust%3D1383323503938352&ei=CIZyUsfTGIXJ4wShkICYDg&bvm=bv.55819444,d.bGE&psig=AFQjCNHBzFqx8dp1sBxhxQsqF-AdXaUAjQ&ust=1383323503938352
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CRC in the first degree relatives

 Increase in risk

 > double

 Lifetime risk 10-12%

 Diagnostic method of choice

 colonoscopy

 Age for initial diagnostics

 40 years or 10 years before the earliest case

 5-year control interval recommended
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Atkin WS, et al. Lancet, 2010

Sigmoidoscopy with 
polypectomy 
significantly 

decrease the 
mortality from 

colorectal cancer
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Effective colonoscopy

 Good bowel-prep

 Intubation of caecum gets registered

 Registered number of detected adenomas

 Polypectomy being performed during the initial 

colonoscopy

 Effective polypectomy technique

 Surveillance of pts with high-risk polyps and 

other risk groups  

 Recommendations for the follow-up 

investigation Modified from Rex, AGA, 2010

http://www.google.lv/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3egZOC6kYhSJYM&tbnid=2HKA67n8bjKOVM:&ved=0CAUQjRw&url=http://www.sei.co.th/medical/fujinon/products/gastroscope.php&ei=0oByUp-TI4qp4ASjw4CACQ&bvm=bv.55819444,d.bGE&psig=AFQjCNG89ZRP6pfRGTiL5x0tEhS_c7rWzw&ust=1383322165778195
http://www.google.lv/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3egZOC6kYhSJYM&tbnid=2HKA67n8bjKOVM:&ved=0CAUQjRw&url=http://www.sei.co.th/medical/fujinon/products/gastroscope.php&ei=0oByUp-TI4qp4ASjw4CACQ&bvm=bv.55819444,d.bGE&psig=AFQjCNG89ZRP6pfRGTiL5x0tEhS_c7rWzw&ust=1383322165778195
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Gastric cancer – an infection-related cancer

 IARC/WHO – H.pylori - Class I carcinogen

 1994 - IARC Working Group on the Evaluation of 

Carcinogenic Risks to Humans 

 Reinforced by WHO, 2011

 The proportion of infection-related cancers

 H.pylori is the cause of at least 90% of non-cardia gastric 

cancer

 Subtyping of H.pylori strain virulence

 Not recommended by the current guidelines

IARC Monogr Eval Carcinog Risks Hum . 1994

IARC. A Review of Carcinogen—Part B: Biological Agents . 2011

Dr Martel et al. The Lancet Oncology. 2012.
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Eur J Cancer, 2014

Mortality in males

Crude data

□ - all ages

○ - age 35-64
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Neglected disease

 ~ 1 M new cases annually

 ~ 1 M new cases in forseeable future (30 years)

Forman & Sierra. IARC Working Group Reports, No. 8 2014 
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Changing emphasis

Changing attitude of IARC 

Expert workshop, Dec., 2013
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IARC Position in gastric cancer prevention Lyon, 
December 4-6, 2013

 GC – likely to remain condition of high global health 

importance for the foreseeable future unless 

effective control measures are implemented

 The importance has been ignored in many parts of 

the world

 H.pylori eradication middle-aged population is to 

decrease the risk reduction of 35-40%, and is cost-

effective

 Implementation of wide eradication by meand of 

rigorous clinical trials should be considered
IARC. 2014
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Prevention strategies

Leja et at. Best Pract Res Clin Gastroenterol. 2014
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Screening options to decrease
gastric cancer-cause mortality

Screening

H.pylori

CancerPrecancerous
lesions
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Organized, nationwide cancer screening programs

Country Japan S.Korea

Initiation 1983 1999

Target population ≥40 y, both

genders

≥40 y, both

genders

Method X-ray

(endoscopy from

2016)

1) Endoscopy

2) X-ray

Frequency Annual Biennial

Coverage ~ 4 M /year ~6.1 M  in 2011

Participation 9-20% 44.5% in 2011

Leja et al Best Pract & Res Clinical Gastroenterol 2014  
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Opportunistic, regional cancer screening programs

Country China Costa Rica Kazakhstan

Initiation 2008 1996 2013

Target

population

40-69 y, both

genders

50-74 y, both

genders

50-60 y, both

genders

Method Endoscopy X-ray Endoscopy

Frequency Annual Single-time Biennial

Coverage

(total)

400,000 43,255 306,480 (until

June, 2014)

Participation 60-80% ~20% ND

Leja et al Best Pract & Res Clinical Gastroenterol 2014  



37

Screen-and-treat for H.pylori

 Three recent meta-analysis suggesting the cost-

efficacy of this approach

 Areia M et al., Helicobacter, 2013

 Lansdorp-Vogelaar I, et al. Best Pract Res Clin Gastroenterol. 2013

 Moayyeddi P. IARC Working Group Reports, No. 8 2014 

 Concerns

 Adverse events

 Resistance

 No country has implemented the strategy
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H.pylori population-based eradication pilots

Region / 

Country

Lunqu

/China

Matsu / 

Taiwan

Changhua /

Taiwan

Initiation 2011 2004 2012

Target

population

24-58 y, both

genders

≥ 30 y, both

genders

50-69 y, both

genders

Method UBT UBT Faecal HpAg

Frequency Single-time Single-time Single-time

Coverage

(total)

~200,000 ~5,000 ~12,000

Participation 55% ~80% ~30%

Leja et al Best Pract & Res Clinical Gastroenterol 2014  
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Mass eradication of H.pylori in Matzu

 25% reduction of gastric cancer incidence

 78.7% reduction of H.pylori infection

 77.2% reduction of atrophy

 No change in IM

 BUT: observational interventional study

Gut, 2013
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Multistep Model for the Progression of Gastric Cancer 

Dec. 4, 2013

Correa P et al. Lancet, 1975

Fox JG, Wang TC. N Engl J Med 2001. 

Houghton J, Wang TC. Gastroenterology 

2005
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Biopsy sampling (updated Sydney classification)
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Biomarkers for atrophy 
(pepsinogens, GastroPanel)

Pg I  

Pg I / Pg II 

G-17 

stimulated G-17 

Agreus et al. Scand J Gastroenterol. 2012

GastroPanel: 

Pg I, Pg II, G17

IgG antibodies to H.pylori
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Pepsinogens for screening
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Pepsinogen testing in current guidelines

 Asia-Pacific – useful marker to identify populations at high

risk for GC

 Maastricht IV-V – pepsinogens as tool for risk stratification

 MAPS – pepsinogens can predict extensive atrophic gastritis

Malfertheiner et al. Gut. 2012, 2017. 

Dinis-Riberiro et al. Endoscopy & Virchows Archiv .2012. 

Fock et al. J Gastroenterol Hepatol 2008. 
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Increased risk of gastric cancer in individuals 
with decreased pepsinogens

 Hisayama study (2446 individuals >40y; follow-up 14 years)

 HR 4.56 (95% CI: 2.42-8.60) in men 

 HR 5.84 (95% CI: 2.0-17.11) in women

 Wakayama City Study (5209 men; follow-up 10 years)

 HR 3.60 (95% CI: 2.17-5.96) overall

 HR 4.47 (95% CI: 2.37-8.42) for intestinal

 HR 2.41 (95% CI: 1.02-5.71) for diffuse type

 Watabe et al. (9293 individuals; follow-up 4.7 years)

 HR 6.0 (95% CI: 2.4-14.5) in Group C

 HR 8.2 (95% CI: 3.2-21.5) in Group D

 Kyoto Prefecture Study (2,859)

 HR 11.23 (95% CI: 2.71-46.51) in Group C

 HR 14.81(95% CI: 2.47-88.80) in Group D

Oishi et al. Am J Epidemiol 2006

Yanaoka et al. Cancer epidemiology, 

biomarkers & prevention 2008

Watabe et al. Gut 2005

Mizuno et al. Dig Dis Sci 2010
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Population-based study in Russia (Siberia)

 Case-control study based on study population of 9360 

individuals 

 Recruited during HAPIEE program in 2003-2005; 

followed 2012

 Age 45-69 years 

 60 GC cases revealed, 54 included to the analysis

Kurilovich et al. Anticancer Res. 2016
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 PGs for GC: Sensitivity: 69%; Specificity: 73%

 PGs for AG: Sensitivity: 69%; Specificity: 88%

2015
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Kyoto conference

 H. pylori gastritis should be defined as an infectious 

disease

 H. pylori infected individuals should be offered eradication 

therapy, unless there are competing considerations

 The maximum benefit of H. pylori eradication is obtained if 

it is done while the mucosal damage is still non-atrophic

 Eradication regimens should be based on the best locally 

effective regimen, ideally using individual susceptibility 

testing or community antibiotic susceptibility, or antibiotic

consumption data and clinical outcome data. The choice 

of agents available differs in different regions and in part 

dictates what regimens are possible
Sugano et al. GUT. 2015
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H.pylori & gastric cancer – in Maastricht V

Malfertheiner et al. Gut. 2017

 H.pylori is the most consistent risk factor for gastric cancer 

 The influence of environmental factors is subordinate to the 

effect of H.pylori infection

 H.pylori eradication reduces the risk of gastric cancer

development

 ‘Screen and treat’ strategy is recommended in communities 

with high risk for gastric cancer 

 ‘Screen and treat’ strategy should be considered in 

communities with intermediate to low risk for gastric cancer 

 H. pylori eradication for gastric cancer prevention is cost-

effective in communities with a high risk for gastric cancer 
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http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk8/index.php

http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk8/index.php
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Criteria for implementing a NEW cancer screening

 Key criteria for decision whether to implement

 STEP 1. Effectiveness

• RCTs with mortality as the endpoint

 STEP 2. Benefits versus harms

 STEP 3. Economic evaluation

 Implementation research in each country

 Feasibility for fulfilling national requirements

 Evaluation, affordability, sustainability
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Gastric cancer screening

 Insufficient RCTs

 Long-term adverse effects not sufficiently addressed

 Potential increase in antibiotic-resistant microorganisms in 

the community

 Choice of the appropriate target age groups

 Choice of medication
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GISTAR study design
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Conclusions

1. The possibilities to reduce digestive cancer mortality are far 

underutilized  

2. Mortality from preventable digestive cancers can be further 

decreased by identification and surveillance of 

pre-cancerous lesions (adequate biopsy work-up, non-

invasive tests)

3. CRC screening has to be implemented in organized 

screening program settings

4. There is not enough evidence to implement an organized

GC screening

5. Studies like GISTAR is the way to go in implementing GC 

prevention strategies

6. There is still space to improve the existing screening tests
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