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Colorectal cancer screening reduces incidence and m ortality; 
historical evidence

� 3 randomized controlled trials of gFOBT screening

− published 1992 - 1996

− average 18% CRC mortality reduction

− gold standard of RCT

Boyle P, Ferlay J. Cancer incidence and mortality i n Europe. Ann Oncol 2005;16:481-8



Prevalence of advanced neoplasia among men and wome n 
with a negative FOBT and no family history of colon  cancer

Schoenfeld et al. NEJM 2005; 352: 2061

p = 0.70
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Hol et al. Gut 2010

Rotterdam screening trial in 15.013 average risk 
screening-naïve individuals aged 50 – 74 years



Test positivity rate; gFOBT vs FIT at different cut -off levels

Hol et al. Br J Cancer 2009



Positive predictive value; the proportion of subjects with 
positive colonoscopy after positive fecal testing

Hol et al. Br J Cancer 2009

%



Chen L-S et al. Lancet Oncol 2011
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Trial design of 1- vs 2-FIT testing

1-sample
FIT 2,493

2-samples
FIT 3,197

2 weeks

6 weeks

5,690 randomly selected

Advance notification letter

Invitation + FIT

Reminder

Van Roon et al. CGH 2011



� Attendance of a screening-naïve population to FIT screening:

− 1-day FIT: 61.5% (95% CI 60.1 – 62.9)

− 2-day FIT: 61.3% (95% CI 59.6 – 63.0)

Attendance to 1Attendance to 1Attendance to 1Attendance to 1---- and 2and 2and 2and 2---- day FIT testingday FIT testingday FIT testingday FIT testing

Van Roon et al. CGH 2011
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Positivity rate versus detection rate of 1Positivity rate versus detection rate of 1Positivity rate versus detection rate of 1Positivity rate versus detection rate of 1---- and 2and 2and 2and 2----day FITday FITday FITday FIT50505050 screeningscreeningscreeningscreening
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Cost – performance modelling of gFOBT and FIT

Van Wilschut JA, van Ballegooijen M, et al. Gastroe nterology 2011; in press



� Haug U et al. Br J Cancer 2011

− 2310 subjects undergoing screening colonoscopy

− 228 with advanced neoplasia

− Left and right-sided FIT sensitivity 33% (26-41) vs 20% (11-31); p=0.04

� De Wijkerslooth T et al. DDW 2011

− 1256 subjects undergoing screening colonoscopy

− 119 with advanced neoplasia

− Left and right-sided FIT sensitivity 38% (29-47) vs 37% (28-46); p=0.99

Does FIT sensitivity differ for left and rightDoes FIT sensitivity differ for left and rightDoes FIT sensitivity differ for left and rightDoes FIT sensitivity differ for left and right----sided lesions?sided lesions?sided lesions?sided lesions?



Hoff G et al. BMJ 2009

For attenders compared with controls, a statistically significant 
reduction in mortality was apparent for both total 
colorectal cancer (HR 0.41, 0.21 to 0.82, p=0.011) and 
rectosigmoidal cancer (0.24, 0.08 to 0.76, p=0.016)



Atkin W. et al. Lancet 2010



Segnan N et al. JNCI 2011



Yield of sigmoidoscopy versus colonoscopy

� Advanced lesions in men: 

− 60% located distal to the splenic flexure

− 20% located proximal, together with distal adenomas

− 20% located proximal without distal adenomas

� Advanced lesions in women:

− 55% located proximal without distal adenomas

� Sigmoidoscopy to the splenic flexure followed by colonoscopy in 
subjects with distal adenomas detects:

− 80% of advanced lesions in men *

− 45% of advanced lesions in women **

* Lieberman, et al. NEJM 2000; 343: 162-8, **Schoenfeld et al. NEJM 2005; 352: 2061-8



Zauber AG, et al. NEJM 2012, Feb 23



Primary screening with colonoscopy Primary screening with colonoscopy vsvs CT CT 
colonograpycolonograpy; a randomized trial; a randomized trial

Invitees Invitees 
n =8,844n =8,844

ColonoscopyColonoscopy
n =5,924n =5,924

CTCCTC
n =2,920n =2,920

22%22% participatedparticipated
n = 1,276n = 1,276

34%34% participatedparticipated
n = 982n = 982

RR 1.56RR 1.56
(1.46(1.46--1.68; p<0.0011.68; p<0.001))

Stoop E et al. Lancet Oncol 2011



Diagnostic yield CTC vs Colo Diagnostic yield CTC vs Colo 
(number of subjects with advanced neoplasia)(number of subjects with advanced neoplasia)

CCCC CTCCTC PP--valuevalue RRRR

(95%CI)(95%CI)

n/100 n/100 
participantsparticipants

8.78.7 6.16.1 0.020.02 1.461.46

(1.06(1.06--2.03)2.03)

n/100 n/100 

inviteesinvitees
1.91.9 2.12.1 0.560.56 0.91 0.91 

(0.66(0.66--2.03)2.03)

Stoop E et al. Lancet Oncol 2011



Quintero E, et al. NEJM 2012, Feb 23

• Randomized trial comparing 1st round FIT and colonoscopy:
– Uptake 34.2 vs 24.6% 
– CRC detection 33 (0.1%) vs 30 (0.1%)

– Advanced adenoma detection 231 (0.9%) vs 514 (1.9%); OR 2.30 
(1.97-2.69)



FIT50 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 T, et al. DDW 2011

Sensitivity of FIT50 for CRC and advanced neoplasia



MISCAN Model Adherence Plot
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Hol L, et al. Gut 2010, Int J Cancer 2011; in press

Rotterdam screening trial in 15.013 average risk 
screening-naïve individuals aged 50 – 74 years



Colorectal Cancer Screening; Conclusions

� A range of CRC screening methods are available.

� There major difference lies in immediate detection rates, and thus the 
interval of screening

� The ultimate of a screening program with a given method is strongly 
determined by participation rates


