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World: Both sexes
Estimated number of cancer cases, all ages (total: 12662,554)

Lung: 1,608,055
(12.7%)

Other: 4 403 251

. 1,384,1
(34.8%) Breast: 1,384,155

(10.9%)

Colorectum: 1,235,108

Bladder: 382 660 (:8%)
(3.0%)
Oesophagus: 481 645 Stomach: 988 602
(3.8%) (7.8%)
Cervix uter: 530,232 : Prostate: 899,102
(4.2%) : (7.1%)
Liver. 749 744
(5.9%)

Globocan 2008



KW B _ 2K
et SR E AR EA L S5 VU fir
HEEESL T HY8.1%

World: Both sexes
Estimated number of cancer deaths, all ages (total: 7564,802)

Lung: 1,376 579
(18.2%)

Other; 2 481,181
(32.8%)

Stomach: 737 419
(9.7%)

Prostate: 258,133
(3.4%)
Pancreas: 266 669

Liver: 635,726
(3.2%)

(3.5%) Colorectum: 609 051
Cenvix uteri: 275,008 — " 81%)
(3.6%) Breast: 458 503
Oesophagus: 406,533/ 6.1%)
(5.4%)

Globocan 2008
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Normal colon » Hyperproliferative » Adenoma » Carcinoma
epithelium
APC Methylation APC K-ras 18q TP53 Further accumulation of
hMSH2 abnormalities hMSH2 mutation deletion deletion genetic abnormalities
hMLH1 hMLH1 »
abnormalities inactivation
(hereditary syndromes)

Sleisenger and Fordtran’s 9t Edition
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Figure 1. Death rates from CRC per 100,000 population.!
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Figure 2. CRC incidence rates per 100,000 and rates of CRC screen-
ing in individuals older than age 50."

Gastroenterology 2010;138:2115-2126
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Table 2. Screening Tests for Colorectal Cancer

Screening Test Sensltivity Specificlty Cost Interval Patlent Information
( gFOBT ) Variable Variable Low Annual Two samples from 3 consecutive stools at home
Low risk
Positive result requires follow-up colonoscopy
iFOBT Variable Variable Medium Annual Stool sample
Low risk
Positive result requires follow-up colonoscopy
sDNA Variable High High Uncertain Adequate stool sample (30-g minimum)

\ ) Low risk

Positive result requires follow-up colonoscopy
6CBE \ Low Low Low 5y Complete bowel preparation
Risks include perforation and bleeding
Positive result requires follow-up colonoscopy
Flexible sigmoidoscopy Medium Medium High 5y Complete bowel preparation
Low risk
Positive result requires follow-up colonoscopy
Colonoscopy High High High 10y Complete bowel preparation
Risks include perforation and bleeding
CTC Medium Medium High 5y Complete bowel preparation

\ / Low risk

Polyps require follow-up colonoscopy

CTC = computcd mmograph}' cu]unograph}f; DCBE = double-contrast barium enema; gFOBT = guaiac-bas-:d fecal occult blood test; iIFOBT = immunochemical-based
fecal occult blood test; sDNA = stool DNA ]:uann:|.

Ann Intern Med. 2012:156:378-386
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Table 2. Types of CRC Screening Tests and Efficacy in Clinical Trials

One-time sensitivity

Incidence  One-time sensttivity for advanced
Screening test Evidence Mortality reduction  reduction for CRC adenoma

Stool-based tests

gFOBT-standard?15-18 RCTs_ 15%-33% 18% 13%-50% 11%—24%

gFOBT-SENSAT42 Cross-sectional — — 50%-75% 20%-25%

FIT? Cross-sectional — — 60%—25% 20%—-50%

Stool DNA-old!4 Cross-sectional — — 51% 18%

Stool DNA-newl5 Cohort — — 80%+ A0%
Structural examinations of colon

CTC21-30 Cross-sectional — — =00% Q0%

Sigmoidoscopy*1-43 Casecontrol RCT 60% distal colon — =05% distal colon 30%-70%

Eﬂlnnascnpﬁ”wﬁe—mntml cohort 31% 53%-72% 05% 88%—08%

Gastroenterology 2010;138:2115-2126
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Depending on 65~90% with one-
sens. Level chosen time testing

(95%)

Young et al, Digestion 2007;76:26—33
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Review: Screening for colorectal cancer using the faecal occult blood test, Hemoccult (published update)
Comparison: 01 All Hemoccult Screening Groups Yersus Control Groups
Outcome: 01 Colorectal cancer mortality (Fixed)
Study Screening Control RR (fixed) Wieight RR (fixed)
or sub-category nm N 95% Cl % 95% ClI
Minnesota 1999 269731157 177/15394 - 14.34 0.75 [0.62, 0.91] |
Mottingham 2002 593776466 684 /76384 H| 4l.42 0.87 [0.78, 0.97]
Funen 2004 362730967 431730966 E 2 26.09 0.84 [0.73, 0.96]
Goteborg 2005 252/34144 200/34164 —= 18.15 0.84 [0.71, 0.99]

L= Ty TSESUT ‘ 100. 00 0.84 [0.78, 0.90]
Total events: 1476 (Screening), 1592 (Control)
Test for heterogeneity: Chi® =165, df =3 (P =065),F =0%
Test for overall effect: £ = 4.69 (P <0.00001)
Total (95% CI) 172734 156908 + 100. 00 I 0.84 [0.78, 0.50] l
Total events: 1476 (Screening), 1592 (Control)
Test for heterogeneity: Chi® =165, df = 3 (P = 0.65), F = 0%
Test for overall effect: Z = 4.89 (P < 0.00001)

01 02 0.s 1 2 s 10
Favours screening  Fawvours control

Figure 1. Effects of screening with Hemoccult on mortality from CRC (fixed effects model).

Guaiac FOBT 35/ D 16%H AR EL R RESE. UK

Hewitson et al, Am J Gastroenterol 2008:103:1541-1549
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Table 2. Types of CRC Screening Tests and Efficacy in Clinical Trials

One-time sensitivity

Incidence  One-time sensitivity for advanced
Screening test Evidence Mortality reduction  reduction for CRC adenoma

Stoolbased tests

gFOBT-standard®13-16 RCTs 15%-33% 18% 13%-50% 11%-24%

gFOBT-SENSA™H Cross-sectional — — D o, T,

FIT? Cross-sectional — — 60%—85% 20%-50%

Stool DNA-old* Cross-sectional — — h1% 12%

Stool DNA-new!® Cohort — — 80%+ 40%
Structural examinations of colon

CTC2T-30 Cross-sectional — — =00% 30%

Sigmoidoscopy*t-+3 Casecontrol RCT 60% distal colon — =05% distal colon 30%-70%

Colonoscopy?’ 2042444751 Casecontrol cohort 3% 53%-72% 05% 88%-98%

RCT, randomized controlled tnal.

Adapted from Lieberman DA. Screening for colorectal cancer. N Engl J Med 2009;361:1179-1187.

Lieberman et al, Gastroenterology 2010;138:2115-2126
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B AAP(Adenoma with advanced pathology): (D)Size > 1cm, @£ Villous

architexture, ff_j,l high-grade dysplasia

VAN ROSSUM et al, Gastroenterology 2008;135:82-90



Table 4 Performances of LA-FOBT and G-FOBT for colorectal neoplasia screening

FITELGuaiac-FOBTH
-BRLRL S -

& L

Sensitivity % (95% CI)

Specificity % (95% CI)

PPV % (95% CI)

NPV % (95% CI)

Advanced adenomas

LA-FOBT
G-FOBT

Colorectal cancer
LA-FOBT
G-FOBT

Significant neoplasia®
LA-FOBT
G-FOBT

56.8 (41.8-70.7)#
19.8 (6.7-43.4)

100 (73.2-100)#
54.2 (27.3-79.1)

61.0 (47.8-72.9)#
23.8 (10.8435)

94.5 (91.2-96.7)
97.4 (94.5-98.8)

92.7 (89.3-95.0)
96.9 (93.9-98.5)

95.1 (91.9-97.1)
97.7 (94.9-99.0)

36.5 (29.7-46.1)
29.4 (17.9-44.2)

10.8 (6.3-17.8)
13.6 (6.4-25.5)

43.4 (34.8-524)
39.0 (17.9-44.0)

97.5 (94.5-99.0)
95.6 (92.0-97.7)

100 (98.0-100.0)
99.6 (97.4-100.0)

97.5 (94.5-99.0)
95.4 (92.0-97.7)

* P <0.001 compared

with G-FOBT

* Advanced adenoma or cancer

Parra-Blanco A, J Gastroenterology (2010) 45:703-712
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VAN ROSSUM et al, Gastroenterology 2008;135:82-90



Screened by FOBT
Screened by TC

Fig. 2. Compliance rate to the two screening modalities according to the geograph-
ical distribution of the study centres. Note: in white the study areas.

Lisi et al, Digestive and Liver Disease 42 (2010) 371-376
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Table 3. Sensitivity and Specificity of Immunochemical FOBT Stratified According to the Location of Neoplasia

Proximal colon (95% CI)

Distal colon (95% CI)

Sensitivity %

Advanced neoplasia
Adenoma =10 mm?
High-grade dysplasia
Invasive cancer

Dukes' stage A

Dukes' stage B

Dukes' stages Cor D
Specificity %

Advanced neoplasia
Invasive cancer

16.3 (11.3-21.3)
11.2 (6.6-15.8)

30.7 (26.7-34.8)
24.5 (20.1-29.1)

.00007
.0003

34.6 (16.3-52.9)
56.5 (36.3-76.8)
42.9 (6.2-79.5)
50.0 (1.0-99.0)
55.6 (23.1-88.0)

94.5 (94.2-94.8)
94.4 (94.1-94.7)

32.3(22.8-41.8)
69.6 (57.6-81.7)
55.2(37.1-73.3)
83.3 (53.5-100.0)
92.9 (79.4-100.0)

95.0(94.7-95.3)
94.5 (94.2-94.8)

.26
.56
.26
.03

MORIKAWA et al, Gastroenterology 2005;129:422-428
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Table 2. Positivity rates and mean Hb values of FIT in relation to location of adenomas, gender, and age in the group of 329 participants with a
complete screening colonoscopy and available FIT results

Location Gender Age
Total Proximal only® =1 Distal® P Women Men P <55 y >55y P®
i)

100.0 ng/mL 3 0 83 0084 1 58 0019 18 4.5 0203 I

; C 35 U 1.7 (100 [ e T LA g
27.5 ng/mL 79 7.7 183 0.012 57 109 0029 7 83 0682

Concentration Hb, ng/mL

In group with positive FIT 470.7 + 657.3 None B0B.9 £ B47.0 n/a 955+ 241 Tr09+£ 7683 0023 2397 + 3937 80588251 0.03
In group with adenomas 700 £ 315.7 3.0 £ 91 99.1 £ 375.2 0.008 186 28 1331 £ 4396 0127 3381736 1046 £ 4072 0303
In group with adenomas 319.7 £+ 6438 93 £ 16.2 a1y £691.7 0106 261 £ 327 686.6+8533 0088 1462 4+ 3689 4931 +£8227 0503

=10 mm
In group with advanced 1531 £4648 7.1 £13.9 2053 £5342 0082 147 +£263 2016+6348 0635 6342446 2639 £ 6335 0303

adenomas

*Proximal group consists of subjects with proximal adenomas only, distal group of subjects with at least 1 distal adenoma, for the calculation of positivity rates subjects without
colonic pathology were added to the proximal and the distal group, resulting in a total number of subjects of 269 and 303, respectively.
B0On the basis of %2 forth comparison of positivity rates and on the Mann-Whitney U test for mean Hb stool concentration.

American Association for cancer research. Cancer Prevention Research 2011; 4(10); 1563-1571
Br J cancer 2011;104:1779-1785
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Journal of the Taiwan Society of coloproctology 2012 April 10-19
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Mo. neoplastic lesions and incidence of Ca (M/SM)

All polypoid All nonpolypoid Depressed lesions
lesions lesions {[]—Ilg b 1lc) (all 1Ic)
No. lesions | No. lesions | No. lesions | No. lesions | No.lesions | No. lesions
(%) fwith Ca (%) (%) ith Ca (%) (%) with Ca (%}
Rembacken efal., UK ' (n = 327/1000 pts) 204 2 123 4 4 2
(62.4) (1.0) (37.6) (3.3) (1.2) (50.0)
Parra ef al., Spain "' (n=490/1300 pts) 376 10 114 8 3 2
(76.7) (2.7) (23.3) (7.01) (0.6) (6h.6)
Soetikno ef al., USA " (n=1535/1819 pts) 1308 13 227 15 18 b
(85.2) (L0) (14.8) (6.6) (1.2) (33.3)
Chiu et al., Taiwan '* (n = 5682/12 731 pts) 4653 79 1029 60 39 20
(81.9) (1.7) (18.1) (3.8) (0.7) (51.3)

Ca, cancer; M, mucosal invasive cancers; SM., submucosal invasive cancers.

Matsuda T et al. Digestive Endoscopy 2010;22:557
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Table 5. Prevalence ORs of Advanced Adenomas and CRC
by Screening Strategies

ORs a5% CI
All neoplasms
All subjects
FS, n= 1922 1
HT, n = 1965 0.22 0.14-0.35
TC, n = 1596 1.42 1.08-1.88
55-59y, n = 3089 1
6064y, n = 2394 1.04 0.78-1.38
Women, n =2783 1
Men, n = 2700 2.04 1.565-2.70

MOTE. Multivariable ORs, 95% CI.
“0R=s adjusted for screening center and for all other variables in the

table.

52 FI KRG e i B i Ry ¥ 'Y advanced neoplasia /585 = HYEHIZR

Gastroenterology 2007;132:2304-2312
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Mayo Clinic data , ..
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/" No. expected from
St. Mark’s data

umulative Incidence of Colorectal Cancer (%)

Years of Follow-up

N Engl J Med 1993; 329:1977-81
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3 1.6 25.4 deaths
1.4

% Expected from general

8 .

S 10| population (SEER9)

=

£

S 1.0

13 12 deaths

= 0.8 =

ﬁ Observed MPS

= adenoma cohort

= 0.6

S

o 0.4

E Observed NPS

E 0.2+ nonadenoma cohort

=

o

0.0

T T T T T T T 1
0 2 4 6 & 10 12 14 16 18 20

Years Followed

Mo. at Risk
Adenoma 2602 2358 2100 1808 1246 461
Monadenoma 773 733 6738 632 420 164

ER b8 B AV RSB EE Fe TED Khs BRIt T35 2E

N EnglJ Med 2012; 366:687-696
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Hixson, 1981 58/ 411 | a |
Rex, 1997 178/697 | R |
Matsushita, 1998 7.9 . ] .
Rex, 2003 (I) 63/250 ! -
Rex, 2003 (Il) 19780 =
Harrison, 2004 457121 —a—
Pooled . { 219% (14 10 30)
I N L ' T T T
0 20 40 60 80 100

Miss rate (%)

SoERER: 21%

Hixson, 1991
Rex, 1997
Rex, 2003 (I)
Rex, 2003 (1)
Harrison, 2004
Pooled

Hixson, 1991
Rex, 1997
Rex, 2003 (I)
Rex, 2003 (1)
Harrison, 2004
Pooled

Hixson, 1991
Rex, 1997
Rex, 2003 (I)
Rex, 2003 (1)
Harrison, 2004
Pooled

i 1Y

17 /106

B1/208 |

23792
820
221/ M

7157

648
0/8
275
1/6

0/53

2132
0r2
on
0/3

Polyps 1-5mm

26% (21 1o 30)

Polyps 5-89mm

13% (8 to 20)

Polyps >=10mm

2% (110 B)

20 40 60 B0
Miss rate (%)

100

Am J Gastroenterol 2006:101:343-350
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ADR and Risk of Interval Cancer

0.0020-
g —ADR <11.0%
E 0.0015 —ADR 11.0-14.9%9%
.E ' —ADR 15.0-19.9%
= ADR =20.0%
T _
o 0.0010
=
&
= _
= 0.0005
= |
g
0.0000~ | |
0 12 24
Months
No. at Risk
ADR <11.0% 15,883 15,805 15,744
ADR 11.0-14.9% 13,281 13,223 13,182
ADR 15.0-19.9% 6,607 6,582 6,562
ADR =20.0% 9,255 9,235 9,202

—
| 1
36 48 60
15,669 9355 4717
13,120 7571 4003
6,539 4022 2529
9,166 7155 5548

N Engl J Med 2010;362:1795-803
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Early CRC CRC occurring > 3 yrs of index CFS
Index CFS performed by:

Hazard ratio 95% ClI Hazard ratio 95% ClI
FGraI surgeons 3.34 1.69-6.61 74 0.88-3.45
Urban surgeons 1.68 1.03-2.74 .14 0.59-2.21
Ipternists 2.09 1.09-4.02 .39 0.63-3.04
Fqnily practice 2.92 1.29-6.20 13 0.64-2.0
Gastroenterologists 1.0 Reference 1.0 Reference

Am J Gastroenterol 2010; 105:663—673



The Risk Factors of PCCRC

Table 3. Multivariate Model Generalized Estimating Equation Logistic Predicting PCCRC

Proximal cancers Distal cancers
OR (95% CIl) P walue OR (95% CI) P wvalus
Age (for every 10-year increase) 1.05{0.98-1.13) AT 1.18(1.08-1.28) S000L
Sex
Female 1.00 {referent) 23 1.00 (referent) 005
Male 1.02{(0.86—1.20) D0.79(0.66—0.93)
Charlson score
0 1.00 {referent) 004 100 (referent) = . 0001
1 1.27 {(0.98-1.65) 1.88(1.44-2.48)
2 1.680(1.09-2.34) 2.29(1.58-3.31)
3+ 2.02(1.24-2.03) 2.T8(1.78-4.35)
Log {endoscopist volume) 1.00(0.89-1.13) 1.00 0.94 (0.84-1.05) 28
% Completenass for endoscopist
= S0% 1.00 {referant) 002 100 (referent) .03
B0%—84% 1.16 {(0.86—1.56) 0.90 (0.685-1.25)
2% 820% 0.69 (0.5140.93) 0.6 (0. 47—0.89)
QO%—24% 0.66 (0.5900D.87T) 0.71 (0.54-0.93)
Q5%+ Q0.7T2(0.520.97) 0. 73(0.54-0.97)
% Polypectomy for endoscopist
= 10% 100 {referent) 0001 1.00 (referent) .39
10%—1 4% 1.414 {(0.81-1.53) 0.99 (0. 73-1.35)
15%—1 9% 0. 75 (0.54-1.04) 0. TR (0D.57-1.08)
209%—24% 0.7T5(0.52-1.07) 0.82 (0D.58-1.186)
25%29% 0.52(0.350.79) 0.87 (0D.61-1.24)
209+ 0.61 (0.4240.89) 0.79(0.54-1.14)
Specialty of endoscopist
Gastroenterologist 1.00 (referent) 006 1.00 (referent) 001
Surgeon 1.23(0.956—1.57) 0.96 (0.73—1.25)
Other 1.87(1.34-2.80) 1.67 (1.13-2.48)
Setting of colonoscopy
Academic hospital A4 .00 (referent) 05 1.00 (referent) 05
Community hospital 1.141 (0.83-1.50) 0.96 (0.7T3-1.25)
MNonhospital 1.88(1.2-2.92) 1.67 (1.13-2.48)

Gastroenterology 2011;140:65—72
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Right-sided
(Proximal)

AT

Left-sided
(Distal)

Reference

Prevalence Ratios
(95% Cl)

0.52(0.37-0.73)

1.05(0.63-1.76)

0.33(0.21-0.53)

J Natl Cancer Inst
2010;102:89-95

Mortality Ratios

0.71(0.61-0.82)

0.95(0.77-1.17)

0.53(0.42-0.67)

GASTROENTEROLOGY

(95% Cl) 2010;139:1128-1137
Mortality Ratios 0.63(0.57-0.69) 0.99(0.86-1.14) 0.33(0.28-0.39) Ann Intern Med.
(95% Cl) I\ ) 2009;150:1-8
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Table 3. Number and Incidence of Serious Complications in the First 30 Days following Colonoscopy with and without Biopsy*

Varlable All Colonoscoples Colonoscopy without Blopsy Colonoscopy with Blopsy
{n=16318) (n = 5235) {(n = 11083)
Number Incldence (95% Cl) Number Incldence (95% Cl) Number Incldence (95% Cl)

All serious complications 82 5.0(4.0-6.2) 4 0.8 (0.2-1.8) 78 7.0(5.6-87)
53 32(25-42) 0 0.0 (0.0-0.6) 53 48(3.6-6.)
Surgery or transfusion 15 0.9(0.5-15) 0 0.0 (0.0-0.6) 15 1.4 (0.8-2.2)
No surgery or transfusion 38 23(1.7-31) 0 0.0 (0.00.6) 38 3.4 (25-48)
15 0.9 (0.5-1.5) 3 0.6 (0.1-1.5) 12 1.1(0.6-1.8)
Postpolypectomy syndrome 6 0.4(0.1-07) 0 0.0 (0.0-0.6) 6 0.5(0.2-1.1)
Any diverticulitis 6 0.4(0.1-07) 1 0.2 (0.00.8) 5 0.5(0.2-1.0)
Surgery 2 0.1(0.0-04) 1 0.2 (0.0-0.8) 1 0.1(0.0-04)
No surgery 4 0.2{0.1-0.6) 0 0.0 (0.0-0.6) 4 0.4(0.1-0.8)
Other serious iliness 2 0.1(0.0-04) 0 0.0 (0.0-0.6) 2 0.2 (0.0-0.6)

* Incidence per 1000 pmc:durcs.

Ann Intern Med. 2006;145:880-886
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Table 1. Attendance Rates by Gender and Age

E5- ROy 6064 vy Total
Invited Attendees Invited Attendees Invited Attendees
n n (%) n n (%) n n (%)

TC “once only”

Women 1823 454 {24.9) 1327 332(25.0) 3150 786 (25.0)

Men 1714 484 (28.2) 1157 327 (28.3) 2871 811 (28.2)

Total® 3537 938(26.5) 2484 659 (26.5) 6021 1597 (26.5)
FS “once only” -

Women 1847 557 (30.2) 1308 387 (29.6) 3155 944 (29.9)

Men 1716 596 (34.7) 1147 404 (35.2) 2863 1000 (34.9)

Total® 3563 1153(32.4) 2455 791(32.2) 6018 1944 (32.3)
HT

Women 1870 598 (32.0) 1297 463 (35.7) 3167 1061 (33.5)

Men 1303 535(29.7) 1105 369 (33.4) 2908 904 (31.1)

Total® 3673 1133 (30.8) 2402 832 (34.6) 6075 1965 (32.3)

MOTE. Number of patients (n) and proportion of attendees (%).
dBecause the participation to FOBT was higher among older people, we can estimate that the participation rate to FOBT, standardized to the
actual age distribution of the source population, would be 32.8%, whereas the participation to FS and TC would not be changed.
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Gastroenterology 2007;132:2304-2312
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Bureau of Health Promotion, Departement of Health, R.O.C. 2003

ACP guideline, Ann Intern Med. 2012;156:378-386
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— Cecal intubation rate?
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— Detection rate?
— Complication rate?
— Colon preparation issue
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Surveillance Recommendations after Colonoscopic Polypectomy

FINDINGS ON COLONOSCOPY NEXT COLONOSCOPY COMMENT

Small rectal hyperplastic polyps 10 years Considered equivalent to normal colonoscopy

One or two small (<1 cm) tubular adenomas 5-10 years Specific follow-up interval is determined by prior
with only LGD (low-risk adenoma) colonoscopic findings, family history, patient preference,

and clinical judgment

3-10 adenomas, any adenoma =1 cm, or any 3 years If the 3-year examination is normal, or shows only a
adenoma with villous features or HGD low-risk adenoma, repeat again in 5 years

>10 adenomas at one examination <3 years Use clinical judgment; consider familial syndrome

Suggestive of HNPCC* 2-3 years Consider more frequent intervals

Piecemeal removal of a sessile adenoma 2-6 months Follow-up interval based on clinical judgment

*Features suggestive of HNPCC include right-sided cancers that are poorly differentiated and mucus-producing tumors with intense lymphocytic infiltrates; tumors
demonstrate microsatellite instability.

HGD, high-grade dysplasia; HNPCC, hereditary nonpolyposis colorectal cancer; LGD, low-grade dysplasia.

Modified from Winawer S), Zauber AG, Fletcher RH, et al. Guidelines for colonescopy surveillance after polypectomy: A consensus update by the US Multi-Society Task
Force on Colorectal Cancer and the American Cancer Society. CA Cancer | Clin 2006; 56:143-59.
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Screening + surveillance colonoscopies
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Screening colonoscopies

Nnoaham, Gut 2008;57:1238-1245



