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Keelung community-based 

integrated screening (KCIS)

has started since1999
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Cancer 2004;100:1734–43.
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Fig. 3. Coverage rate of KCIS program by Year, 1999-2006
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Community-based FOBT Screening

Out-reaching screening Instruction for FOBT Scheduled Referral

Health Education 



6

FOBT 
compliance rate

Colonoscopy 
referral rate

JMS 2006,13: S8-S13
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Keelung community-based 

integrated screening (CIS)

has started since1999

19/23  counties in Taiwan

have adopted CIS 
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Nationwide FOBT screeningNationwide FOBT screening

 50〜69 years of age

 Mass media

 Ambulatory propaganda

 Immunological FOBT 

 Web-based referral and 
surveillance
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Attendance rateAttendance rate
Jan 2004 Jan 2004 -- Oct 2006Oct 2006

Age group Invited Screened Percentage (%)

Male 50-54 73,681 71,881 97.56

55-59 66,354 64,935 97.86

60-64 58,082 56,755 97.72

65-69 76,345 74,613 97.73

274,462 268,184 97.71

Female 50-54 144,506 141,390 97.84

55-59 115,121 112,962 98.12

60-64 92,961 91,026 97.92

65-69 97,954 95,666 97.66

450,542 441,044 97.89

Both gender 50-54 218,187 213,271 97.75

55-59 181,475 177,897 98.03

60-64 151,043 147,781 97.84

65-69 174,299 170,279 97.69

Unknown 726 700 96.42

Overall 725,730 709,928 97.82
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Positive rate and referral ratePositive rate and referral rate
Jan 2004 Jan 2004 -- Oct 2006Oct 2006

Age group Screened FOBT (+) Positive rate (%) No. referred
Referral rate 

(%)

Male 50-54 71881 2617 3.64 1885 72.03

55-59 64935 2808 4.32 2030 72.29

60-64 56755 3029 5.34 2257 74.51

65-69 74613 4332 5.81 3190 73.64

268184 12786 4.77 9362 73.22

Female 50-54 141390 3863 2.73 2826 73.16

55-59 112962 3563 3.15 2648 74.32

60-64 91026 3409 3.75 2570 75.39

65-69 95666 3961 4.14 2866 72.36

441044 14796 3.35 10910 73.74

Both gender 50-54 213271 6480 3.04 4711 72.70

55-59 177897 6371 3.58 4678 73.43

60-64 147781 6438 4.36 4827 74.98

65-69 170279 8293 4.87 6056 73.03

Unknown 700 21 3.00 61.90

Overall 709928 27603 3.89 20285 73.49
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Quantitative assay of iFOBT

 Determining the optimal cut-off of 
iFOBT by receiver operating 
characteristics (ROC) curve and cost-
effectiveness analysis with deterministic
and probabilistic approach  
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Cut-off 
True CRC

Yes No

≥ x a b

< x c d

 Are c and d available from population-based 
screening ? 

 Solution: Assume interval cancer as false negative 
cases  
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Procedure for collecting iFOBT sample and 
relating the value of iFOBT to CRC 
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KCIS data 

 Data Source: Colorectal cancer 
screening in KCIS program during the 
period of 2000 to 2004

 There are 36,145 subjects attended in 
first screening and 19,020 subjects 
attended in later screening and 11 CRC 
detected. 
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Markov Cycle Decision tree used to evaluate cost-
effectiveness of alternative screening for CRC given 
different cut-off point of FOBT opposed to no screening 

(a)

(b) After 5 year surveillance, go back to „Normal‟ node

(c)

(d)

(e)

(a-1)

(b-1)

(d)

Decision node,  Markov cycle,  chance node (the assignment of probability),  back to Markov cycle

JMS 2006,13: S8-S13
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Determining the optimal cut-off point of iFOBT 
for colorectal cancer screening by ROC

The ROC curve was derived by 

plotting 1specificity (X) against 

sensitivity (Y) given a series of cut-

offs of iFOBT

The closer the ROC curve to the 

upper-left corner, the higher the

predictive power for predicting CRC

Chen LS et al. J Med Screen 2007;14:191–199
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Probability for interval cancer and screen 
detected CRC for FOBT < 100 ng/mL
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S: Calendar time before screening

Age: Age at first screening

u: Calendar time between screens

t: Time interval between screens

X: Calendar time at Later Screening

:Annual incidence rate 
:Annual transition rate 
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Transition Rates for tumour 
from FOBT < 100 ng/mL

Parameter Estimation Lower Upper

0.00031 

(per person-year)

0.000162 0.000458

0.1116 

(per year)

0.07681 0.1463

1

2
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ROC curve corrected by multi-state model

ROC curve with iFOBT test
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Acceptability Curve
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Conclusion

 The optimal cut-off based on multi-state 
ROC method is 100 ng/mL 

 Probabilistic CEA approach suggest the 
optimal cut-off is determined by “how 

much society or individual are willing to 
pay (WTP)”. 
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International Asian Conference of 

Cancer Screening (IACCS)
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Keelung City,Taiwan, 2004
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Singapore, 2006
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Chuanghua,Taiwan, 2007
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The official website of IACCS

http://www.tams.org.tw/iaccs
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Thank you for listening


