
Best of DDW 2010Best of DDW 2010Best of DDW 2010Best of DDW 2010
T. R. Levin, MDT. R. Levin, MD

Director of Colorectal Cancer Screening Director of Colorectal Cancer Screening 
The Permanente Medical GroupThe Permanente Medical GroupThe Permanente Medical GroupThe Permanente Medical Group

Walnut Creek, CaliforniaWalnut Creek, California



Once-only flexible sigmoidoscopy 
screening in prevention of colorectal 

cancer: a multicentre randomised controlled 
trial

Wendy S Atkin, Rob Edwards, Ines Kralj-Hans, y , , j ,
Kate Wooldrage, Andrew R Hart, John M A 

Northover, D Max Parkin, Jane Wardle, Stephen 
W Duff y, Jack Cuzick, UK Flexible y, ,
Sigmoidoscopy Trial Investigators

Lancet. 2010. 375:1624-33.





Colorectal cancer incidence and 
limortality

ControlControl
N = 112,939N = 112,939

InterventionIntervention
N = 57,099N = 57,099

Hazard RatioHazard Ratio PP--valuevalue

IncidenceIncidence Rate per 100,000Rate per 100,000 Rate per 100,000Rate per 100,000

All SitesAll Sites 149 (143149 (143--156)156) 114 (106114 (106--123)123) 0.77 (0.700.77 (0.70--0.84)0.84) <0.0001<0.0001

DistalDistal 98 (9298 (92--103)103) 62 (5762 (57--69)69) 0.64 (0.570.64 (0.57--0.72)0.72) <0.0001<0.0001

ProximalProximal 51 (4851 (48--56)56) 50 (4550 (45--56)56) 0.98 (0.850.98 (0.85--1.12)1.12) 0.750.75

MortalityMortalityyy
All CauseAll Cause 1124 1124 

(1106(1106--1143)1143)
1093 1093 
(1067(1067--1119)1119)

0.97 (0.840.97 (0.84--1.0)1.0) 0.05190.0519

ColorectalColorectal 44 (4044 (40--48)48) 30 (2630 (26--35)35) 0 69 (0 590 69 (0 59--0 82)0 82) <0 0001<0 0001ColorectalColorectal 44 (4044 (40--48)48) 30 (2630 (26--35)35) 0.69 (0.590.69 (0.59--0.82)0.82) <0.0001<0.0001



Kaplan-Meier Estimates of cumulative
I id d t litIncidence and mortality

ProximalAll Sites

Distal Mortality



Smoothed yearly hazard rates for distal Smoothed yearly hazard rates for distal 
cancer (rectum and sigmoid colon)cancer (rectum and sigmoid colon)



Cumulative incidence of and mortality 
from colorectal cancer, and the numberfrom colorectal cancer, and the number 
needed to screen to prevent one event



Hazard Ratios in the Screened GroupHazard Ratios in the Screened Group

Hazard Ratio (95% CI) Hazard Ratio (95% CI) 

IncidenceIncidence

( )( )
Screened vs ControlScreened vs Control

All SitesAll Sites 0.67 (0.600.67 (0.60--0.76)0.76)All SitesAll Sites 0.67 (0.600.67 (0.60 0.76)0.76)

Distal (rectum and sigmoid)Distal (rectum and sigmoid) 0.50 (0.420.50 (0.42--0.59)0.59)

ProximalProximal 0 97 (0 800 97 (0 80 1 17)1 17)Proximal Proximal 0.97 (0.800.97 (0.80--1.17)1.17)
MortalityMortality

All CAll C 0 95 (0 910 95 (0 91 1 00)1 00)All CauseAll Cause 0.95 (0.910.95 (0.91--1.00)1.00)

Colorectal CancerColorectal Cancer 0.57 (0.450.57 (0.45--0.72)0.72)



UK Flexible Sigmoidoscopy Study: UK Flexible Sigmoidoscopy Study: 
C l iC l iConclusionsConclusions

What this study does: What this study does: yy
A landmark study. A landmark study. 
First RCT to demonstrate the value of endoscopy at First RCT to demonstrate the value of endoscopy at 
preventing incident colorectal cancerspreventing incident colorectal cancerspreventing incident colorectal cancerspreventing incident colorectal cancers
Shows that endoscopy is good, but not perfect Shows that endoscopy is good, but not perfect 

•• 50% reduction in distal CRC among those who were 50% reduction in distal CRC among those who were 
screened, screened, 

•• Less than is quoted from National Polyp StudyLess than is quoted from National Polyp Study
What this study does not do: What this study does not do: 

Answer questions about the value of colonoscopyAnswer questions about the value of colonoscopyAnswer questions about the value of colonoscopy Answer questions about the value of colonoscopy 
A colonoscopy may not be twice as effective as a A colonoscopy may not be twice as effective as a 
sigmoidoscopy  sigmoidoscopy  
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BackgroundBackground

Colorectal cancer (CRC) screening guidelinesColorectal cancer (CRC) screening guidelines

BackgroundBackground

Colorectal cancer (CRC) screening guidelines Colorectal cancer (CRC) screening guidelines 
often recommend screening schedules based on often recommend screening schedules based on 
a single type of test (e.g. colonoscopy every 10 a single type of test (e.g. colonoscopy every 10 
years, or yearly fecal immunological test (FIT)).years, or yearly fecal immunological test (FIT)).

The objective of the current study is to define a The objective of the current study is to define a 
hybrid screening strategy that maximizes the hybrid screening strategy that maximizes the 

i l b fi d b h b fi l b fi d b h b fpotential benefit, as measured by the number of potential benefit, as measured by the number of 
CRCs averted and qualityCRCs averted and quality--adjusted life years adjusted life years 
(QALYs) saved while controlling cost(QALYs) saved while controlling cost(QALYs) saved, while controlling cost.(QALYs) saved, while controlling cost.



MethodMethodMethodMethod
We used the Archimedes Model to evaluate the effects of different We used the Archimedes Model to evaluate the effects of different 
colorectal cancer screening strategies on health outcomes and costs colorectal cancer screening strategies on health outcomes and costs 
relevant to colorectal cancer in a population representative of relevant to colorectal cancer in a population representative of 
members of Kaiser Permanente Northern California (KPNC). members of Kaiser Permanente Northern California (KPNC). 
The Archimedes Model is a largeThe Archimedes Model is a large--scale simulation of human scale simulation of human 
physiology, diseases, interventions, and health care systems.physiology, diseases, interventions, and health care systems.
The colorectal cancer model in the Archimedes Model has been The colorectal cancer model in the Archimedes Model has been 
validated against several studies, including Minnesota FOBT validated against several studies, including Minnesota FOBT 
screening trial, National Polyp Study and Cancer Prevention Studyscreening trial, National Polyp Study and Cancer Prevention Study--
II.II.
The simulated population was a crossThe simulated population was a cross--section of the general U.S section of the general U.S 
population, aged between 50 and 75 at the start of the simulation, population, aged between 50 and 75 at the start of the simulation, 
and followed for a total of 30 years. Prior to the start of the and followed for a total of 30 years. Prior to the start of the 
i l ti th ii l ti th i i i d d i d t d CRCi i d d i d t d CRCsimulation, there is a runsimulation, there is a run--in period designed to reproduce CRC in period designed to reproduce CRC 

screening history in KPNC population. screening history in KPNC population. 



CRC screening strategies consideredCRC screening strategies considered
1.1. KP current care (control arm): KP current care (control arm): This arm is designed to represent current screening This arm is designed to represent current screening 

practice in KPNC population (2008)practice in KPNC population (2008)
2.2. FIT only: FIT only: annual screening by FIT annual screening by FIT yy g yg y
3.3. Colonoscopy only: Colonoscopy only: colonoscopy screening every 10 yearscolonoscopy screening every 10 years
4.4. Flexible sigmoidoscopy only: Flexible sigmoidoscopy only: flexible sigmoidoscopy screening every 5 years flexible sigmoidoscopy screening every 5 years 
5.5. Flexible sigmoidoscopy/FIT/colonoscopy x1: Flexible sigmoidoscopy/FIT/colonoscopy x1: (i) beginning at age 50, screen with flexible (i) beginning at age 50, screen with flexible 

sigmoidoscop ( 1 ) (ii) perform FIT beginning at age 55 and e er ear ntil age 65 (iii)sigmoidoscop ( 1 ) (ii) perform FIT beginning at age 55 and e er ear ntil age 65 (iii)sigmoidoscopy (x1 ) , (ii) perform FIT beginning at age 55, and every year until age 65, (iii) sigmoidoscopy (x1 ) , (ii) perform FIT beginning at age 55, and every year until age 65, (iii) 
at age 66, screen with colonoscopy x 1. at age 66, screen with colonoscopy x 1. 

6.6. FIT every year/colonoscopy x1: FIT every year/colonoscopy x1: (i) at age 50, screen with FIT every year for 15 years, (ii) (i) at age 50, screen with FIT every year for 15 years, (ii) 
at age 66, screen with colonoscopy x 1at age 66, screen with colonoscopy x 1

7.7. Flexible sigmoidoscopy/FIT: Flexible sigmoidoscopy/FIT: beginning at age 50, screen with flexible sigmoidoscopy beginning at age 50, screen with flexible sigmoidoscopy 
every 10 years concurrently with annual FITevery 10 years concurrently with annual FIT

8.8. FIT every other year/colonoscopy x1: FIT every other year/colonoscopy x1: (i) at age 50, screen with FIT every other year for (i) at age 50, screen with FIT every other year for 
15 years, (ii) at age 66, screen with colonoscopy x 115 years, (ii) at age 66, screen with colonoscopy x 115 years, (ii) at age 66, screen with colonoscopy x 115 years, (ii) at age 66, screen with colonoscopy x 1

9.9. FIT every other year/colonoscopy x1 at 50% complianceFIT every other year/colonoscopy x1 at 50% compliance: (i) at age 50, screen with : (i) at age 50, screen with 
FIT100 every other year for 15 years, (ii) at age 66, screen with colonoscopy x 1 with only FIT100 every other year for 15 years, (ii) at age 66, screen with colonoscopy x 1 with only 
50% compliance50% compliance

1010 FIT50 every year/colonoscopy x1:FIT50 every year/colonoscopy x1: (i) at age 50 screen with FIT50 (cutoff = 50 ng Hgb/mL(i) at age 50 screen with FIT50 (cutoff = 50 ng Hgb/mL10.10. FIT50 every year/colonoscopy x1: FIT50 every year/colonoscopy x1: (i) at age 50, screen with FIT50 (cutoff = 50 ng Hgb/mL (i) at age 50, screen with FIT50 (cutoff = 50 ng Hgb/mL 
buffer) every year for 15 years, (ii) at age 66, screen with colonoscopy x 1buffer) every year for 15 years, (ii) at age 66, screen with colonoscopy x 1



Hybrid screening strategies are effective in reducing Hybrid screening strategies are effective in reducing 
incidence of CRCincidence of CRC

N iNo screening

FIT/colonoscopy x 1

Colonoscopy



CRC screening saves moneyCRC screening saves money

ArmsArms Total cost, $Total cost, $
Cost saved in comparison to Cost saved in comparison to 
no screening, $no screening, $

No Screening                   No Screening                   16351635 00
Current Care                   Current Care                   14091409 --226226
FIT                            FIT                            11551155 --481481
Colonoscopy                    Colonoscopy                    13721372 --263263
Sigmoidoscopy                  Sigmoidoscopy                  13881388 --247247
Flex sig/FIT/colonoscopy x1Flex sig/FIT/colonoscopy x1 12611261 --374374Flex sig/FIT/colonoscopy x1    Flex sig/FIT/colonoscopy x1    12611261 374374
FIT/colonoscopy x1             FIT/colonoscopy x1             12381238 --397397
Flex Sig/FIT                   Flex Sig/FIT                   12991299 --336336
FIT 2 year/colonoscopy x1FIT 2 year/colonoscopy x1 12191219 416416FIT 2 year/colonoscopy x1      FIT 2 year/colonoscopy x1      12191219 --416416
FIT 2 year/colonoscopy x1 FIT 2 year/colonoscopy x1 
50% adherence 50% adherence 13331333 --302302
FIT50 /colonoscopy x1FIT50 /colonoscopy x1 12541254 381381

Note: Screening by FIT/colonoscopy x 1 is cost-saving in comparison to screening by colonoscopy, For a
population of 100,000, screening by FIT/colonoscopy x 1 saves $13.4 million over a period of 30 years.

FIT50 /colonoscopy x1          FIT50 /colonoscopy x1          12541254 --381381



Cost savedCost saved versusversus QALY savedQALY savedCost saved Cost saved versusversus QALY savedQALY saved
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Note: Cost and QALYs are discounted at 3% annually. FIT/colonoscopy x 1



SummarySummarySummarySummary
Hybrid screening strategies  are comparable to the best singleHybrid screening strategies  are comparable to the best single--test test 
strategies in terms of decreasing incidence and mortality from CRC strategies in terms of decreasing incidence and mortality from CRC 
and reducing costs of CRC treatment. and reducing costs of CRC treatment. 
Screening by annual FIT between age 50 and age 65, followed by a Screening by annual FIT between age 50 and age 65, followed by a 
single colonoscopy at age 66 (FIT/colonoscopy x 1) single colonoscopy at age 66 (FIT/colonoscopy x 1) delivers similar delivers similar 
health benefits, at significant cost savingshealth benefits, at significant cost savings, in comparison to , in comparison to 
screening by colonoscopy at 10screening by colonoscopy at 10--year intervals between age 50 and year intervals between age 50 and 

7575age 75. age 75. 
The costThe cost--effectiveness of hybrid screening strategies is sensitive to effectiveness of hybrid screening strategies is sensitive to 
compliance with colonoscopy but less sensitive to the compliance compliance with colonoscopy but less sensitive to the compliance 

ith l FITith l FITwith yearly FIT.with yearly FIT.



Method of Recommendation for Colorectal Cancer Method of Recommendation for Colorectal Cancer 
Screening Strategies Impacts AdherenceScreening Strategies Impacts Adherence

Prospective study comparing singleProspective study comparing single-- vs. multiple recommendations vs. multiple recommendations 
for CRC screening in a racially/ethnically diverse populationfor CRC screening in a racially/ethnically diverse populationfor CRC screening in a racially/ethnically diverse population. for CRC screening in a racially/ethnically diverse population. 
Patients (avg. risk CRC) randomly assigned to receive a Patients (avg. risk CRC) randomly assigned to receive a 
recommendation for 1) FOBT alone, 2) COL alone or 3) choice of recommendation for 1) FOBT alone, 2) COL alone or 3) choice of 
FOBT or COL FOBT or COL 

1,000 subjects; 34% Latino, 30% Asian, 18% black, 15% white, and 1,000 subjects; 34% Latino, 30% Asian, 18% black, 15% white, and 
3% other, with 53% women. 3% other, with 53% women. 

Overall, 65.1% were adherent to CRC screening (men: 64.2%, Overall, 65.1% were adherent to CRC screening (men: 64.2%, 
women 65.8%; NS)women 65.8%; NS)

38.4%38.4% of subjects recommended COL alone of subjects recommended COL alone 
67.1%67.1% recommended FOBT alonerecommended FOBT alone
70.0%70.0% provided a choice between FOBT and COL adhered to provided a choice between FOBT and COL adhered to 
screening. screening. gg

Inadomi J, Vijan S, Janz N, et al. DDW abstract 124. 



Can quantitative immunochemical FOBT be used in a single Can quantitative immunochemical FOBT be used in a single 

sample format itho t compromising diagnostic ield?sample format itho t compromising diagnostic ield?sample format without compromising diagnostic yield?sample format without compromising diagnostic yield?

R fR f 50 ng/mL vs50 ng/mL vsReference Reference 
Group (100ng Group (100ng 

Hb/ml)Hb/ml)
1st Sample only 1st Sample only 

50 ng/mL vs50 ng/mL vs
Reference Reference 

Group Group 
PP--valuevalue

Disease Status Disease Status 1 or 2 Positive 1 or 2 Positive 
n=272 (%)n=272 (%)

100ng/ml 100ng/ml 
n=175 (%) n=175 (%) 

50ng/ml 50ng/ml 
n=196 (%) n=196 (%) ( )( ) ( )( ) ( )( )

Cancer Cancer 5 (1.8) 5 (1.8) 4 (2.2) 4 (2.2) 4 (2.0) 4 (2.0) Not testedNot tested

Cancer or Adv. Cancer or Adv. 80 (29 4)80 (29 4) 53 (30 3)53 (30 3) 62 (31 6)62 (31 6) 0 890 89Adenoma Adenoma 80 (29.4) 80 (29.4) 53 (30.3) 53 (30.3) 62 (31.6) 62 (31.6) 0.890.89

NonNon--Advanced Advanced 
AdenomaAdenoma 46 (16.9) 46 (16.9) 33 (18.9) 33 (18.9) 36 (18.4) 36 (18.4) 0.780.78Adenoma Adenoma 

Lane JM, Cole SR, Young GP. DDW 2010 abstract S1120



Attendance and Diagnostic Yield of One Versus TwoAttendance and Diagnostic Yield of One Versus Two--
Sample FIT Screening; a Comparative PopulationSample FIT Screening; a Comparative Population--Based Based p g; p pp g; p p

Colorectal Cancer TrialColorectal Cancer Trial

OneOne--sample FIT sample FIT 
n=2,493n=2,493

Two Sample FITTwo Sample FIT
n = 3200n = 3200

Completed screeningCompleted screening 1539 (64.4%)1539 (64.4%) 1874 (61.2%)1874 (61.2%)
Positive TestPositive Test 106 (6.9%)106 (6.9%) 201 (10.7%)201 (10.7%)
Adv adenomaAdv adenoma 3838 5858Adv. adenomaAdv. adenoma 38 38 58 58 
CRCCRC 7 7 1111

PPV PPV 46% (CI: 3846% (CI: 38--55)55) 38% (3138% (31--45)45)
Adv. adenoma + cancerAdv. adenoma + cancer

(( )) (( ))

Detection rate Detection rate 
Ad AdAd Ad

2.9% (CI: 2.22.9% (CI: 2.2--3.8)3.8) 3.7% (2.9 3.7% (2.9 –– 4.7)4.7)
Adv. Adenoma + cancer Adv. Adenoma + cancer 

van Roon, Wilschut, van Ballegooijen, et al. DDW 2010 Abstract  931



AfricanAfrican--Americans Have the Same Prevalence and Proximal Americans Have the Same Prevalence and Proximal 

Distribution of Adenomas As Whites in the National Colonoscopy StudyDistribution of Adenomas As Whites in the National Colonoscopy StudyDistribution of Adenomas As Whites in the National Colonoscopy StudyDistribution of Adenomas As Whites in the National Colonoscopy Study

Colon Colon 
Fi diFi di

African African 
A iA i

Whites Whites 
N 184N 184

Multivariate* Multivariate* 
Odd R tiOdd R ti

P Value, P Value, 
FindingsFindings American American 

N=182 N=182 
N=184 N=184 Odds Ratio Odds Ratio 95% CI95% CI

No PolypNo Polyp 106 (58.6) 106 (58.6) 101 (54.5) 101 (54.5) 1.0 (ref)1.0 (ref) N/AN/A

AdenomaAdenoma 42 (23) 42 (23) 43 (23) 43 (23) 1.011.01 P=0.98, P=0.98, 
(0.60(0.60--1.68)1.68)

AdvAdv 10 (5 5)10 (5 5) 12 (6 5)12 (6 5) 1 201 20 P=0 68P=0 68Adv. Adv. 
AdenomaAdenoma

10 (5.5) 10 (5.5) 12 (6.5) 12 (6.5) 1.201.20 P=0.68 P=0.68 
(0.50(0.50--2.89)2.89)

Prox. Prox. 
AdAd

30 (16) 30 (16) 31 (17) 31 (17) 1.031.03 P=0.92 P=0.92 
AdenomaAdenoma (0.58(0.58--1.85)1.85)
Adv. Prox. Adv. Prox. 
adenomaadenoma

6 (3) 6 (3) 7 (4) 7 (4) 1.081.08 P=0.89 P=0.89 
(0.34(0.34--3.41)3.41)(0.34(0.34 3.41)3.41)

*Adjusted for age, sex, SES*Adjusted for age, sex, SESClose, Zauber, Mills. Abstract S1148



DDW ConclusionsDDW ConclusionsDDW ConclusionsDDW Conclusions
NonNon--colonoscopy screening strategies are colonoscopy screening strategies are py g gpy g g
getting attentiongetting attention
Primarily from public health oriented groupsPrimarily from public health oriented groups

Europeans, population health care focused HMOs, Europeans, population health care focused HMOs, 
and underserved communities. and underserved communities. 

The FIT is a useful and important alternative toThe FIT is a useful and important alternative toThe FIT is a useful and important alternative to The FIT is a useful and important alternative to 
colonoscopy, and may have higher patient colonoscopy, and may have higher patient 
acceptance than colonoscopyacceptance than colonoscopy
Failure to offer an alternative to colonoscopy Failure to offer an alternative to colonoscopy 
screening will limit screening rates. screening will limit screening rates. 


