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 Frequent

 5% of population: 13.000/yr

 Precursors: polyps

 Approximately 40% mortality

 Mortality depends on tumor-stage

 Detection often in late stage, when symptomatic

Colorectal cancer



 Aim: to detect CRC at earlier stage and/or prevent 

CRC by detecting precursors and remove them

 Ultimate goal: mortality-reduction of CRC             

and also: less disease-burden & reduce costs

Population screening for CRC



 Screening test 

 Participation rate

 Risks

 Actual costs

 Capacity

 Etc etc

Cost-effectiveness of screening program

All vary per country..



Jan 2014: Implementation BSCP in NL
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• International data on RCTs with guiac FOBT 

• 2005 Dutch consensus meeting 

• Dutch pilot RCTs guiac FOBT vs FIT

• Other screening-pilots in NL

• 2009 Positive advice health Council

• 2010-11 “Exploratory phase of national program”

• 2011 Positive Decision Minister of Health of NL

• 3 years of preparation of logistics & monitoring 
process

Long road to our program..



• Can select patients at higher risk for “advanced 
neoplasia”: CRC and advanced adenomas (adenomas 
≥1cm +/- with HGD +/- villous features)

Testing blood in stool as screening method..



Guiac FOBT RCTs: mortality-reduction 16%

Hewitson Am J Gastro 2008



• Quantitative test for human blood 

• Automated 

• Variable cut-off

Fecal Immunochemical Test: FIT



 Tests sent to patients by postal mail

 FIT cut-off 50 ng/ml 1 & FIT cut-off 100 ng/ml 2

 FIT:  - Higher participation (60% vs. 47%)¹ (61,5 vs 49,5%)2

- Higher detection rate advanced neoplasia (AN)

- More user-friendly

-> FIT best option for FOBT-screening!

1 Van Rossum Gastro 2008
2 Hol Gut 2010

NLs: First 2 RCTs FIT vs gFOBT (2006-2007)



Hol Br J Cancer 2009

Stoop Lancet 2012

de Wijkerslooth Gut 2012

 Sigmoidoscopy: participation 32%

 Colonoscopy vs CT-colonography: COCOS-study

 Colonoscopy: participation 22%

 CT-colonography: participation 33%

Other screening pilots in NL 



COCOS: information on sens & spec FIT

FIT 75 Sens (CI) Spec (CI) PPV (CI) NPV (CI)

CRC 75 (36-96) 93 (92-95) 7 (3-15) 100 (99-100)

Advanced neopl 33 (25-42) 96 (94-97) 44 (34-55) 93 (92-95)

FIT 100 Sens (CI) Spec (CI) PPV (CI) NPV (CI)

CRC 75 (36-96) 95 (93-96) 8 (3-18) 100 (99-100)

Advanced neoplasia 31 (23-40) 97 (96-98) 52 (40-64) 93 (91-94)

FIT 50 Sens (CI) Spec (CI) PPV (CI) NPV (CI)

CRC 88 (47-99) 91 (89-92) 6 (3-12) 100 (99-100)

Advanced neoplasia 38 (29-47) 93 (92-95) 37 (29-46) 93 (92-95)

De Wijkerslooth Am J Gastro 2012



Biennial FIT-screening in both A’dam & R’dam

June 2006-Feb 2007

RCT FIT vs gFOBT

1

Aug 2008-Oct 2009 April 2011-Feb 2012 March 2014-Dec 2014

RCT 2 types FIT

2 3 4

Participation remains high in consecutive rounds: 

around 60%



Notification-letter

-> Increases participation 3,3%

van Roon Prev Med 2011



Psychological impact FIT-screening

• FIT-positives experience more stress than FIT-
negatives 

• 6 weeks after colonoscopy still more stressed

Denters Support Care Cancer 2013



After positive FIT 

• Content

• Most burdensome: bowel-prep and abdominal pain after
colonoscopy

• Most happy: short waiting-time, quick result, consultation
at out-patient clinic

Denters Endoscopy 2013



Advice Dutch health council 2009

National BCSP for 55-75 yr improves health



Advice health council 2009

-> biennial FIT



• Colonoscopy 

capacity???

• Program too 

expensive.. 

• Asks for 

implementation-

report on national 

BCSP

Minister of Health



Wilschut Gastro 2011

Cost-effectiveness



Biennial FIT-program NL: expectations

• 2,2 million invitations per yr

• 60%: 1,3 million participants per yr

At FIT cut-off 75 ng/ml

• 6% positives

• 72.000 coloscopies per yr (baseline 190.000)

– 6-7% CRC

– 38% advanced adenomas

– PPV 45%



 National BCSP is possible

 We can deliver the capacity for all stages

 Implementation in 5 years

 Cost-effective

 Can save 2400 (of over 5000 at that time) CRC-

deaths per year 

Report on implementation 2011
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• 2005 Dutch consensus meeting 

• Dutch pilot RCTs guiac FOBT vs FIT

• Other screening-pilots in NL

• 2009 Positive advice health Council

• 2010-11 “Exploratory phase of national program”

• 2011 Positive Decision Minister of Health of NL

• 3 years of preparation of logistics & monitoring 

• 2014 Start of BCSP 

Long road to our program..



Nation-wide implementation in 2014

• Biennial FIT 

• Invitational: by postal mail, including the test

• Population 55-75 yrs

• Different type of FIT (FOB-Gold), cut-off 75 ng/ml



Nation-wide implementation in 2014

• Role of family doctor: 
– Not for invitations

– For FIT-positives they receive the result as well

– FIT-positives are advised to see their family doctor before 
the intake for colonoscopy (to provide medical information 
to colonoscopy centers) 



Netherlands 5 regional screening hubs



Phased start: 5 year roll-out



Governance



ScreenIT

Workflow & monitoring process



Results of first 6 months 2014

• High participation-rate (68%) -> many colonoscopies

• High positivity rate (12%) -> ->  more colonoscopies

• 763 (7%) CRC  &  3832 (33%) advanced adenomas

• 40% “true positives”: PPV slightly lower than 
expected (45%)  

• Colonoscopy capacity -> waiting-lists.. 

NB results mainly in older age-group! 



Action needed!

2 options:

• Increase cut-off: to increase specificity, but will also
slightly lower sensitivity

• Adjust roll-out scheme: delay certain birth-cohorts



July 2014: Decision Minister of Health

• Increase cut-off of FIT to 275 ng/ml: 

- When modelled (iMGZ) meets expectations

• Lots of lay press discussion on brand of FIT: 

- Studies needed to compare FIT-brands



2014: Participation remained high!



2014: Positivity-rate 12.2 -> 6.3%



2014: Yield

PPV 41 -> 48%







Monitor 2017: participation



Monitor 2017: positive tests



Monitor 2017: positive tests  



Monitor 2017: yield



Longterm effect?!

• Effect on CRC-related and overall mortality rates - 15 
years..

• Coupling with National Cancer Registry



Sensitivity 75%

4 pilot-rounds of FIT-screening in NL:

vd Vlugt Gastro 2017



Longterm effect?!

• 2014: Interval CRC in 544 of 485.112 individuals with
positive FIT in 2014-2016

• These must have been missed at 1st FIT-screening 
round: sensitivity of FIT in 1st round was 85,5%
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Indeed: now more early stages CRC!

Elferink NTVG 2018



Treatment for CRC: less invasive

Elferink, NTVG 2018



Quality in screening program



Quality in screening program

• Protocols for accreditation and monitoring and 
auditing

– Endoscopy centers

– Endoscopists individually



FIT-pilot: importance colonoscopy quality!!  

van der Vlugt Gastro 2017



• Literature

– Before start of UK BCSP: cecal intubation rate 
(CIR) only 57%.. 1

– Evidence-based quality indicators

• Quality is leading

– Obligation to deliver high quality

Quality of colonoscopy

1Bowles Gut 2004



Awareness on quality in colonoscopy 

Endoscopy 2016



• Protocols for accreditation, monitoring and
auditing

– Endoscopy centers

– Endoscopists

Quality of colonoscopy





• Medical specialists, ≥200 colonoscopies/year, life-
time 500

• 3 step accreditation process:

1. Quality-parameters of 100 consecutive 
colonoscopies in own daily practice (ADR, CIR 
etc)

2. E-learning plus exam

3. Hands-on exam of 2 colonoscopies (DOPS & 
DOPyS) and videos of 3 polypectomies 

Accreditation of endoscopists for BCSP



• Standardized endoscopy reporting programs to monitor

– Outcomes of BSCP

– Quality indicators of colonoscopy: ADR, CIR, BBPS etc

Monitoring colonoscopy quality





• After some hesitance and discussions..

• Approx 375 of 600 Dutch gastroenterologists
accredited

Accreditation of endoscopists for BCSP



Measurement 

Insight/feedback

benchmarking

Attention for certain issues, training etc

Quality improvementQuality improvement

Monitoring quality indicators



• Awareness of importance: overall improvement in 
daily practice

• Nation-wide program for monitoring quality of all 
colonoscopies by Dutch Society of Gastroenterology
(NVMDL): nation-wide database

Awareness colonoscopy quality in NL



• In progress..

– Regular visits and monitoring centers, 
endoscopists (also pathologists etc)

– Protocols for failing endoscopists

– Colonoscopy training program..

Monitoring



• Slow but wel-studied & organized implementation of 
national BCSP

• Pilot-studies have provided basis & expectations

• Good start

- Organisation, support

- High participation rate, high detection rate

• However .. results ≠ all expectations

• ScreenIT & short-term monitoring has great value

What have we learned? 



• Further optimization of program  

- FIT-brand

- Cut-off of FIT? 

- Other (fecal) tests?

- Use of risk-factors? 

-> Research within the national program should be
facilitated!!!

What have we learned?  



You should send this         

one for the screening 

program!


