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IERI 



Estimate of efficacy of Sigmoidoscopy 
in the prevention of distal CRC 

Atkin  Eur. J. Gastr. Hepat. 1998; 10: 219-223 (modified) 

First
author

Year of
publication

N. of
cases

Reduction
in incidence

(%)

Type of study

Gilbertson 1978 27,000 60-85 Prospective cohort

Friedman 1986 10,713 60 Randomized trial

Atkin 1992 1,618 85 Retrospective cohort

Selby 1992 1,129 70 Case-control

Newcomb 1992 290 75 Case-control

Muller 1995 32,702 40 Case-control

Kavanagh 1998 174 42 Case-control

Thiis-Evens 1999 400 80 Randomized trial

N. Segnan CPO 2002 



OGGI 



J Natl Cancer Inst. 2011 Sep 7;103(17):1310-22 



Intention to treat analysis  - Colorectal cancer  
INCIDENCE, ALL SITES  

Nelson Aalen Cumulative Hazard (%) by time from randomization 
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Time from randomization-years 

Control Intervention 
Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  60 104 165 223 286 306 

Intervention  75 111 152 195 237 251 

RR (95%CI) =  
0.82 (0.69-0.96)  



Per protocol analysis-Colorectal cancer  
INCIDENCE, ALL SITES  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  60 104 165 223 286 306 

Not Screened 18 41 68 94 116 125 

Screened  57 70 84 101 121 126 
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RR (95%CI) =  
0.69 (0.56-0.86)  



Intention to treat analysis-Colorectal cancer  
INCIDENCE, All sites Advanced  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  26 44 77 105 140 152 

Intervention  30 46 63 85 104 112 
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RR (95%CI) =  
0.73 (0.57-0.94)  



Per protocol analysis-Colorectal cancer  
INCIDENCE, Distal&Descendent  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  37 67 110 151 187 198 

Not Screened 11 28 48 65 75 81 

Screened  47 52 56 61 68 71 

RR (95%CI) =  
0.60 (0.46-0.80)  
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Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  26 44 77 105 140 152 

Not Screened 9 20 31 45 57 64 

Screened  21 26 32 40 47 48 
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Per protocol analysis-Colorectal cancer  
INCIDENCE, All sites Advanced  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

RR (95%CI) =  
0.54 (0.39-0.76)  



Per protocol analysis-Colorectal cancer  
 MORTALITY, ALL SITES  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  6 17 34 47 62 83 

Not Screened 1 8 14 19 25 35 

Screened  3 9 14 22 27 30 
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RR (95%CI) =  
0.62 (0.40-0.96)  



Intention to treat analysis-Colorectal cancer  
MORTALITY, ALL SITES  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  6 17 34 47 62 83 

Intervention  4 17 28 41 52 65 

0.12
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1 2 3 4 5 6 7 8 9 10 11
Time from randomization-years

Control Intervention

RR (95%CI) =  
0.78 (0.56-1.08)  



Atkin WS et al. Lancet 2010;375:1624-33 

N. Segnan – CPO 2010 



Colorectal cancer incidence (Kaplan-Meier estimates) 

intention-to-treat analysis per-protocol analysis 

N. Segnan – CPO 2010 

HR=0,77 HR=0.67 



Distal cancer incidence (Kaplan-Meier estimates) 

intention-to-treat analysis per-protocol analysis 

N. Segnan – CPO 2010 

HR=0.64 HR=0.50 



•  Multicenter (10) randomized trial 
•  Intervention vs. Usual Care 

•  N = 154,906 Enrolled 
•  ≈ 77,000 in each arm 
•  50:50 by Gender 
•  13 Year follow up from end 
of screen, 23 yrs overall 

The PLCO Trial 





RR=0.79 (95%CI 0.72-0.85) RR=0.74 (95%CI 0.0.63-0.87) 

 



Evidence of efficacy of colonoscopy  
Year Outcome Left side Right side 

Singh 2010 Mortality 0.53 0.95 

Baxter 2009 Mortality 0.33 0.99 

Brenner 2009 High Risk 
Adenomas 0.33 1.02 

Lakoff 2008 Incidence 0.21 varied by 
year 

Cotterchio 2005 Incidence 0.68 1.02 
 

Singh et al. Gastroenterology 2010;139:1128–1137 
Baxter et al. Ann Intern Med. 2009;150:1-8. 

Brenner et al. JNCI. 2010;102(2): 89-95. 
Lakoff et al. Clin Gastroenterol Hepatol. 2008 Oct;6(10):1117-21 

Cotterchio et al. Cancer Causes Control. 2005 Sep;16(7):865-75. 

Courtesy of  W.Atkin  



ATTENDANCE RATE 
    Invited FS  

performed 
Attendance 

rate 
Invited 
to FIT 

FIT 
performed 

Attendance 
rate 

Overall 
coverage  

 
Verona 

MEN 9662 4152 43.0% 5040 1201 23.8% 55,4% 

WOMEN 10308 3705 35.9% 6139 1974 32.2% 55,1% 

 
Torino 

MEN 20947 7019 33.5% 12183 1518 12.5% 40.8% 

WOMEN 22801 6068 26.6% 14329 2588 18.1% 38.0% 



DETECTION RATE 
      

FS 
performed 

Advanced 
adenomas 

Cancers FIT 
returned 

Advanced 
adenomas 

Cancers 

 
Verona 

MEN 4152 358 8.6% 24 0.6% 1201 28 2.3% 5 0,4% 

WOMEN 3705 129 3.5% 12 0.3% 1974 17 0.9% 3 0,2% 

 
Torino 

MEN 6723 476 7.0% 35 0.5% 1518 39 2.6% 9 0.6% 

WOMEN 

5806 
228 3.9% 15 0.3% 2558 24 0.9% 6 0.2% 

Total MEN 10829 834 7.7% 59 0.5% 2719 67 2.5% 13 0.5% 

WOMEN 9467 357 3.8% 27 0.3% 4562 41 0.9% 9 0.2% 



NNS 

  To detect one advanced neoplasm (CRC or advanced 
adenoma)  
    51  PEOPLE HAD TO BE INVITED FOR FS 
  209  PEOPLE HAD TO BE INVITED FOR FIT   

MEN WOMEN 
Number of screening 

exams Number of CT  * Number of screening 
exams Number of CT * 

FS 
ADVANCED 
ADENOMA 13 5,4 27 11,3 

12-14 24-29 
CRC 184 77,0 351 146,8 

143-244 238-526 

FIT 
ADVANCED 
ADENOMA 41 2,7 111 3,5 

32-55 81-154 
CRC 209 13,9 507 15,8 

119-385 256-1042 
* 3 FS corresponding to 1 TC 



DOMANI 





What is the best screening strategy to detect advanced colorectal 
adenomas? Simulation from ongoing Italian screening experiences  

 
 Observed  compliance (45% FIT and  30% FS) 

Esame Round Anni Sesso Scenario Adenomi Cum Adenomi 
FOBT 1 0 M+F Adesione 45% 552 552 
FOBT 2 2 M+F Adesione 45% 380 932 
FOBT 3 4 M+F Adesione 45% 377 1309 
FOBT 4 6 M+F Adesione 45% 419 1728 
FOBT 5 8 M+F Adesione 45% 360 2088 
RSS 1 0 M+F Adesione 30% 1112 1112 
RSS 2 1 M+F Adesione 30% 138 1250 
RSS 3 2 M+F Adesione 30% 76 1326 

M.Zappa 2012 



Strategia SOF 50-69 
RS 

osservato 
RS  

solo  AAV 
RS +  

SOF 61-69 

RS (AAV) 
+ SOF 
61-69 

invitati 50000 5300 5300 17870 17870 

aderenti 34758 2135 2135 9182 9182 

positivi 1670 425 75 852 502 

colonscopie 1429 387 68 758 439 

carcinomi 72 5 5 27 27 

ad. avanzati 426 95 82 210 197 
            

colonscopie 1429 1455 1136 1826 1507 
equivalenti 
(RS = 0,33 

CT) 1429 1099 780 1470 1151 

M Zorzi 2012 



UPTAKE FS 58 
YEARS n= 

FIT 50-69 YEARS n= 

4 rounds 5 rounds  

30% 
 
 
 

NUMBER OF EXAMS (FS / FIT) 34710 395403 511645 
NUMBER OF TC 2950 16749 21488 
TC EQUIVALENT 14520 16749 21488 

NUMBER OF EXAMS NEEDED TO 
PREVENT ONE CRC 99,5 823,8 859,9 

COST PER PREVENTED CRC  € 10.935 € 18.516 € 19.142 

40% 

NUMBER OF EXAMS (FS / FIT) 46280 448822 573508 
NUMBER OF TC 3934 19196 24302 
TC EQUIVALENT 19361 19196 24302 

NUMBER OF EXAMS NEEDED TO 
PREVENT ONE CRC 99,3 834,2 876,9 

COST PER PREVENTED CRC  € 10.935 € 18.647 € 19.409 

50% 

NUMBER OF EXAMS (FS / FIT) 57850 502241 635370 
NUMBER OF TC 4917 21642 27116 
TC EQUIVALENT 24200 21642 27116 

NUMBER OF EXAMS NEEDED TO 
PREVENT ONE CRC 99,4 844,1 891,1 

COST PER PREVENTED CRC  € 10.935 € 18.784 € 19.631 

65% 

NUMBER OF EXAMS (FS / FIT) 75205 582369 728164 
NUMBER OF TC 6392 25312 31337 
TC EQUIVALENT 31460 25312 31337 

NUMBER OF EXAMS NEEDED TO PREVENT 
ONE CRC 99,3 856,4 909,1 

COST PER PREVENTED CRC  € 10.935 € 18.961 € 19.916 











• October 2010, 
announcment by Prime 
Minister 

•   £60m will be made available 
over the next four years to 
introduce the latest cancer 
screening technology. 

•  The UK lags behind the 
European average in cancer 
survival rates 

•  Better bowel cancer screening, 
using flexible sigmoidoscopy, 
could save 3,000 lives a year” 

Implementation of flexible 
sigmoidoscopy screening within the 

English Bowel Cancer Screening 
programme 



– Flexible sigmoidoscopy screen just once at age 
55 years 

 
 

– small polyps (< 10 mm) removed during 
screening 

– colonoscopy only for high-risk adenomas:  
 ≥3, ≥ 10 mm, ≥ 25% villous, high grade dysplasia 

34 

FS in English Bowel Cancer Screening programme 

Atkin et al., Lancet 2010, 375:1624-33 



•  Important ssues 

- Manpower: endoscopists 

- Uptake rates in population 

- Quality and safety of screening 

examinations 

Implementing FS screening in 
the NHS BCSP 



Specialist Nurse Endoscopists: FS + 
polypectomy 

•  At least as effective as 

specialist doctors 

•  More acceptable, particularly to 

women  

- 43% women prefer female 

endoscopist* 

- 80% gastroenterologists male 

•  Provide holistic approach  

- health education 

- counselling and patient support 

•  High uptake rates, particularly 

in women 

•  * Menees: Gastro Endosc 2005 



•  Pathfinder project  January to May 2011 
•  4 sites tested organisational arrangements 
•  Pilot: 2013:5 sites, one per region 
•  Expected coverage of England 

– 30% by March 2014 
– 60% by March 2015 
– 100% by 2015/6 

Roll-out of FS screening 
programme 



UK Flexible Sigmoidoscopy Screening Trial - 
Invitation procedure  



NHS BCSP Invitations Overview and 
Timeline 



Results procedure  



Dimensioni del confronto tra screening del  CCR screening con  FIT o FS 
e con FIT e FS 

 
1.   Outcomes per età e periodi solari : 

- Incidenza e distribuzione per stadio  e sede  
- mortalità,  
- tasso di identificazione diagnostica cumulativo 
-  Casi intervallo cumulativi per FIT e FS 
-  Impatto dello screening  in  10-30 anni per FS e FIT 
 

2.  Prospettiva di popolazione: adesione cumulativa e tasso di diagnosi di 
cancro  e adenoma avanzati nello screening con FIT e FS  per età  

3.  Prospettiva individuale: rischio di cancro e di morte per cancro per età e 
genere. 

4.  Modulazione dello screening 

5.  Carico di lavoro endoscopico:proporzione cumulativa di colonoscopie nello 
screening FIT e FSin FIT ( inclusa la sorveglianza endoscopica 
postpolipectomia) 

6.  Costo del FIT  per  adenoma e cancro screen detected , in relazione al 
tasso diagnostico cumulativo e costodella FS per lesione diagnosticatra 
allo screening 



7. Strategie di Screening  in aree senza programmi di screening 
 
8. Strategie di screening in aree con programmi di screening attivi 

- Attivi e con alta copertura con  FIT  
- Attivi e con bassa copertura con FIT 
- Attivi e con bassa copertura con FS 
- Attivi e con alta copertura con FS 

 
9.Screening con integrazione tra  FS e FIT: 

- Approccio sequenziale( offerta del test alternativo ai non aderenti) 
- Scelta induviduale (FS o FIT ) 
- Approccio combinato (5 FIT tra 50 e 58 anni  e poi  once only FS)  
- Approccio combinato ( FS a 58-60 anni e FIT  ogni 2 anni fino a 70-75) 
- altro 

 
10.   Quali studi e quali programmi pilota o  sistemi di monitoraggio 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PERSONAL INVITATION LETTER WITH 
PRE-FIXED APPOINTMENT MAILED 
TO MEN AND WOMEN AGED 58 – 60 * 

ATTENDERS 

NON ATTENDERS 

INVITED FOR 
BIENNIAL FIT 

PERFORM FS 

MAIL REMINDER 

NON ATTENDERS 

SCREENING FLOW FS 

* 58 years old invited in Piedmont 

   60 years old invited in Verona 

   One birth cohort targeted every year 



Intention to treat analysis-Colorectal cancer  
INCIDENCE, Distal&Descendent  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  37 67 110 151 187 198 

Intervention  58 80 104 126 143 152 
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Control Intervention

RR (95%CI) =  
0.76 (0.62-0.94)  



Intention to treat analysis  - Colorectal cancer  
INCIDENCE, PROXIMAL  

Nelson Aalen Cumulative Hazard (%) by time from randomization 

Cumulative Events by years from randomization  

≤2 ≤4 ≤6 ≤8 ≤10 >10 

Control  23 37 55 72 99 108 

Intervention  17 31 48 69 94 99 

RR (95%CI) =  
0.91 (0.69-1.20)  
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Colorectal cancer  MORTALITY  
by screening arm and colonic site  

(Number of cases, Persons Years, Rates Ratios and 95% CI) 
 

INTENTION TO TREAT ANALYSIS 

Control  Intervention Rate ratio (95% CI) 

Cases Cases Intervention vs  
Control group 

Mortality among patients diagnosed with CRC (all deaths,  related or 
unrelated to CRC) 

186 745 PY  187 532 PY 
All sites  94 71 0.75 (0.55-1.02) 
Distal & descendent 55 40 0.72 (0.48-1.09) 
CRC Mortality  186 745 PY  187 532 PY 
All sites  83 65 0.78 (0.56-1.08) 
Distal & descendent 48 35 0.73 (0.47-1.12) 
NON CRC 
MORTALITY 1150 1137 0.98 (0.91-1.07) 



Colorectal cancer MORTALITY  
by screening arm and colonic site  

(Number of cases, Persons Years, Rates Ratios and 95% CI) 
 

PER PROTOCOL ANALYSIS 

Control Not screened Screened Screened vs 
Control group 

Cases Cases Cases Rate ratio  
(95% CI) adjusted* 

Mortality among patients diagnosed with CRC (all deaths,  related or unrelated to CRC) 
186 745 PY 78 586 PY 108 946 PY 

All sites 94 38 33 0.58 (0.38-0.87) 
Distal & descendent 55 26 14 0.50 (0.26-0.94) 
CRC Mortality  186 745 PY 78 586 PY 108 946 PY 
All sites 83 35 30 0.62 (0.40-0.96) 
Distal & descendent 48 23 12 0.48 (0.24-0.94) 
NON CRC Mortality 1150 603 534 0.97 (0.85-1.09) 

*Cuzick et al method (1997) 



Contributing members of the SCORE Working Group: 
Arezzo: A. Carnevali (Pathology Unit, San Donato Hospital, AUSL 8 Arezzo), A. 
Agnolucci and P. Ceccatelli (Endoscopy Unit, San Donato Hospital, AUSL 8 
Arezzo), F. Mirri (Screening Unit, Valdarno Hospital);  
Biella: A. Azzoni (Gastroenterology Unit, Infermi Hospital, ASL Biella), M. Giudici 
(Pathology Unit, Infermi Hospital, ASL Biella), G. Genta and A. Marutti (E Tempia 
Foundation);  
Genoa: A. Guelfi Screening Unit, National Cancer Institute, Genoa), B. Gatteschi 
Unit of Pathology, National Cancer Institute, Genova;  
Milan: C. Zocchetti (Regional Health Authority- Regione Lombardia), M. 
Autelitano Epidemiology Unit, ASL Città di Milano), G. Fiori (Endoscopy Unit, 
European Institutre of Oncology);  
Rimini: G. Fabbretti (Pathology Unit, Infermi Hospital, AUSL Rimini), S. 
Gasperoni (Gastroenterology Unit, S Maria delle Croci Hospital, Ravenna);  
Turin: A. Bertone, M. Pennazio, M. Spandre (Gastroenterology Unit, San 
Giovanni AS Hospital, AOU S Giovanni Battista), M.Fracchia (Gastroenterology 
Unit ,Mauriziano Umberto I  Hospital), S. Patriarca, and S. Rosso (Piedmont 
Cancer Registry and CPO Piemonte), D. Brunetti (CPO Piemonte), M. Demaria 
(ARPA Piemonte)  



Robert E. Schoen, MD, MPH 
Professor of Medicine & Epidemiology 
University of Pittsburgh, Pittsburgh, PA 

 
The PLCO CRC Screening Trial 
 





Colorectal cancer mortality (Kaplan-Meier estimates) 

intention-to-treat analysis per-protocol analysis 

N. Segnan – CPO 2010 

HR=0.69 HR=0.57 







 
Level of evidence 
 
FOBT                   I 
Sigmoidoscopy  II 
Colonoscopy      III 



•  Minimum number of procedures to establish competency 

•  JAG accreditation- inclusive of safe polypectomy 

•  Minimum number of procedures per year to maintain proficiency 

•  Continuous monitoring of performance (ADR/100 exams) with feedback 

•  Scope guides to improve orientation and ensure completeness of the exam 

•  CO2 to improve comfort  

FS as part of NHS BSCP 
Focus on quality to ensure accuracy, comfort and safety 


