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[ Abstract] Background and purpose: Shanghai provides free colorectal cancer screening services to eligible
residents. This study aimed to analyze immunochemical fecal occult blood test results in colorectal cancer screening
to assess the effectiveness of twice fecal occult blood test, and to provide the evidence for community-based screening
programs. Methods: Shanghai residents aged 50-74 years were target population. Twice immunochemical fecal occult
blood test and risk assessment were used for initial screening, along with colonoscopy for individuals whose initial
results were positive. Results: During the screening, 809 528 participants completed immunochemical fecal occult blood
test twice, and 104 953 people’s test results were positive. There were 47 421 people whose initial results were positive,
and the positive rate was 5.9%. There were 36 462 people who got positive results in the second test, and the positive
rate was 4.5%. Another 21 070 people got positive results in both tests, and the positive rate was 2.6%. Among the

individuals with positive immunochemical fecal occult blood test, 49 339 people underwent colonoscopy, and the overall
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colonoscopy compliance was 47.0%. The participation rate of colonoscopy was significantly higher in participants who

had double positive results than in the participants with single positive result. One thousand two hundred cases (79.5%)

of colorectal cancer were diagnosed and 3 777 cases (68.1%) of precancerous lesions were detected by only one fecal

occult blood test. Three hundred and ten cases (20.5%) of colorectal cancer were diagnosed and 1 767 cases (31.9%)

of precancerous lesions were detected by an additional fecal occult blood test. Conclusion: Compared with the only

one immunochemical fecal occult blood test, the twice tests were more effective. The compliance of colonoscopy was

improved among participants with double positive results, and the detective rates of colorectal cancer and precancerous

lesions were increased. To improve the screening efficiency, twice or more immunochemical fecal occult blood test

should be carried out in the community-based colorectal cancer screening.
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Tab. 1 First and second fecal occult blood test results of Shanghai community colorectal cancer screening program

Item Tested n Only first test (+) n(%) Only second test (+) n(%) Both tests (+) n(%)
Gender
Male 316 903 20 183 (6.4) 15142 (4.8) 9774 (3.1)
Female 492 625 27238 (5.5) 21320 (4.3) 11296 (2.3)
Age/year
50-59 294 339 16 123 (5.5) 12043 (4.1) 6409 (2.2)
60-69 416 019 24 956 (6.0) 19 468 (4.7) 11612 (2.8)
70-74 99 170 6342 (6.4) 4951 (5.0) 3049 (3.1)
Area
Urban 542 430 25 841 (4.8) 20712 (3.8) 11939 (2.2)
Rural 267 098 21580 (8.1) 15750 (5.9) 9131 (3.4)
Total 809 528 47421 (5.9) 36462 (4.5) 21070 (2.6)
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Tab.2 The colonoscopy compliance among fecal occult blood test positive individuals in Shanghai community colorectal cancer screening

program
[n(%)]

Item Only first test (+) Only second test (+)  Both tests (+) P value Total
Gender

Male 9142 (45.3) 6989 (46.2) 5013 (51.3) 0.000 21 144 (46.9)

Female 12 644 (46.4) 9782 (45.9) 5769 (51.1) 0.000 28195 (47.1)
Agelyear

50-59 7774 (48.2) 5697 (47.3) 3318 (51.8) 0.000 16 789 (48.6)

60-69 11499 (46.1) 9076 (46.6) 6076 (52.3) 0.000 26 651 (47.6)

70-74 2513 (39.6) 1998 (40.4) 1388 (45.5) 0.000 5899 (41.1)
Area

Urban 10 768 (41.7) 9108 (44.0) 5922 (49.6) 0.000 25798 (44.1)

Rural 11018 (51.1) 7 663 (48.7) 4860 (53.2) 0.000 23 541 (50.7)
Total 21786 (45.9) 16 771 (46.0) 10 782 (51.2) 0.000 49 339 (47.0)
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Tab.3 The colonoscopy results of occult blood positive objects in colorectal cancer screening of community residents in Shanghai

First test” n(%) Second test 1(%)
Item
Test (+) Colorectal cancer ~ Precancerous lesions Test (+) Colorectal cancer Precancerous lesions
Male 29 957 (66.4) 658 (79.3) 2184 (68.3) 15142 (33.6) 172 (20.7) 1012 (31.7)
Female 38534 (64.4) 542 (79.7) 1593 (67.8) 21320 (35.6) 138 (20.3) 755(32.2)
Total 68 491 (65.3) 1200 (79.5) 3777 (68.1) 36462 (34.7) 310 (20.5) 1767 (31.9)

" Included two screening results that showed positive



(P BBZEAER L) 20184528561

405

Bl A ER AL . FREETE YA R B H ok
JUEE, R RN T R . KR A SRR
AR, R R ICEEREER, (B EA %
18 B R R B AR R A T, DR R TG AE
PRNBEGRAT, n] R & B i AR RR A, K&
TRK Wi R IR ZEFIET- 2%

H A B K 9 0 A v 8 B R il g i
RIS a0 R T
B KB R G BRSNS, & BRI il
Iz BT, AR s H A R
309%~80% " i I 3 e A1 B P AR
BV v, HET HE SR K i i
BT AT LU A5 B A T B
KA, J& HRIA NS W K ik A& T B 4
bRl o (ALK, B — G i
WMAEEAR, 1w TCAE A B A 5 A TThE R
NBERRHRETE R, R DA B it A6 0 A4 5
PAZE 58 s W R A 15 SR 2 H & i JCRE AR
PN 9

AHIFFE R FH AR U {8 Bt AGr 0 R s, BH A
BT E AR AT WAL IR A . DA A R
KF, R T—WAE BRI AT LI 68 49145
PR TG , R4 55 A5 B A U AT A 22 6
36 462151 BHHXT G2 o T8 BT A (5 B i A 000 7% o 44 Xt
G, R KL 51061, JEATiRASS 544
i, G HE AT — U A I, A X S
A DL R IR RS 1 200001, 579.5%, T
AR K3 7T, 568.1%, VAT 31045 595 Fl
1 7674513 iy 9155 742 2 DA B — Y i i Az 3000 BH
(R A G B o PRI, A7 P A B LA
W, T DA bR o O A A5, T4 v i A s
SRS FRR R TR

AHIFFTLE R FEI, — YA B ARSI T T
i B ARSI B T AR Rt AR E R
Hi, X B RS 55 —E N
M) o 485 BPL VAR o LA N T 1 R0 R S A2 1 s e %o
LI5S 5N T AT DU B, 55—k B

FIIf X Rk 2 5% h45.9%, 5K H
PEM TR A X R Bk A 2 5% N 46.0%, PiHE
A, (HFR ARG E N 2 R A S 5%
H51.2%, PSS TR MR AES 53R
(P<0.001) o MIGAERIAE BN RE, FuR
PRI 26 G2 R i S8 R 1.9%, PR BHAE Y
i 0 2 K e A SR N 7.3% , B BH M G i
Xof G 9 U AR K R R 10.49% , R U BH I A
AT G TR AR A R R 14.1%, PRI FHMEY
i 2 X6 G LR R i st 5 R s i B A A )
A0 = PRk B IR i A X 42 (P<0.001) o
YA B RSN T LA o i 4 X6 G2 00 R A e 1
TR, PR B A 07 A 0 S LA T B I B AG A
S 5% 5HFEE, PIR BRI S K
e LI T B 2L S SR 5 T B PH A 1) 0 i X
%, TR Bt A4S I AT DL AT AU R /G
NHE, MR 2T i B S, A BT i
RORIFET

LU A AT 5, 2R FH W WA e ot A )
T30 M, TEAR YR g i 4k DX B K s 0 25 20
H e, (5 Bt A 3] B4 SR A AR A A IR B T
1.576, 809 52844 ¥ifi X} G A AN AT — YR A Ui
i, DR ARSI AR SR 214 29256, FILAK
PR1 20005 K dea 3 7770 RT G AR, $4 977
] B, 05 B P A B L ARG I A R 243.98
TCo A B4 0 A X6 G2 AT R VA s L G
DU o 0 G B A 2 428 584T, R IRK A
51001, SERTHARGASS 54446, $£7 054684,
f51] £8 3 B4 (5B M R 0 i A A344.285T, BRI, R
FHP B BRI 0 7, R A B — 191 s 3 38
AN 100.3 70, 3 AR . AR K
T 0T BB K IR 2 I LD R O S R, AT
DIVg/ R AR it e, HLR RS A RIS T 2
FEE, TR ETAMZEENSITHRA. Hit
SR FH PR OB B AT 07 iy SR I 25 AR 3k 2 AR
WL, ATA RO 2t S YT RSS2 Y BT
1, SEIHE R A A 5 A E AR

] A1 A BIF 5 U SR FH T UK AR ot S 0 16 A 7
R 98 s A T AR i O A R . H AR BB
55NN, ETCRER AR I R K i, il



406

+
22

B, 5 DEMtXERABERERRBINMRON

FHWR A B AN () 7 58 7T LAGA B fe R A AR &
B BRI — T 5 TR 8 7 A
[] SR LA P F S B, R R R A Bt A
AT T — UK BE P B E A7 i e A A %) O 5 5 ik ] LA
67 KM R U AR ARG L A B R 2 1 9%
25% "% A HFTIN N AR G 12 TR e
VEPERR B IR E B R, N Z U8 Bl A
] HE L AR IR AT A G2 MM L o e I T A
X g ARl H rp, B e S i A i g R
ST 8 PR U A 5 ARG I ) B 3R 31977 % , AT DL
20X G T R UG B S () e S2 R AR R, R
FHPR AT R LA 1)y 28 58 4 T A T o

ZE L FTIR, FEVHEE A A 0K i i A v
SR FH PR R B Z2 U B (58 B A, T DA e
BRCR, ARMICEA B, TR R K
FE IR BRI NG 22, S INAH G R0 % BUAG A
() ECIEAG, e i — 204 & s R 32 8l S gl e
S U AN B YL A ) S5 R R A R A T
VE BT S FIME 5 T, AR A 1 e R A B
WA AT, A RET b R IR T 2 2
T AAER.

Bigh: B EEHARERAME G SR E R E
WEHETIENRBERH,

(& % X #t]
(1]

ARNOLD M, SIERRA M S, LAVERSANNE M, et al. Global

—_

patterns and trends in colorectal cancer incidence and mortality
[J] . Gut, 2017, 66(4): 683-691.

(2] $E BT, 20169 EIYEEICAFM [M] . dust: e
Rep i, 2017.

(3] B L R, Y], % BlETIX19734F 220074045
EER R [ ] . W iig 5 928R, 2014, 13(4):
1-6.

[4] HEWITSON P, GLASZIOU P, WATSON E, et al. Cochrane
systematic review of colorectal cancer screening using the

fecal occult blood test (hemoccult): an update [ J ] . Am J

[5]

[11]

[16]

Gastroenterol, 2008, 103(6): 1541-1549.
BT, ISR, I HG, 45 2R sk g A I CROR FE
YRS R 22 B0 C A& (1] . hER2#R0, 2008,
8(2): 286-287.
BRETTHAUER M. Colorectal cancer screening [ J ] . J Intern
Med, 2011, 270(2): 87-98.
B, SRR, THARRE, S5, KHET I i A w) b 45 R 0
M LI . R E SR IG R, 2015, 42(15): 760-764.
TERHAAR SIVE DROSTE J S, OORT F A, VAN DER
HULST R W, et al. Higher fecal immunochemical test cutoff
levels: lower positivity rates but still acceptable detection rates
for early—stage colorectal cancers [ J ] . Cancer Epidemiol
Biomarkers Prev, 2011, 20(2): 272-280.
QUINTERO E, CASTELLS A, BUJANDA L, et al. Colonoscopy
versus fecal immunochemical testing in colorectal-cancer
screening [ J | . N Engl J Med, 2012, 366(8): 697-706.
SCHOEN R E, PINSKY P F, WEISSFELD J L, et al. Colorectal—
cancer incidence and mortality with screening flexible
sigmoidoscopy [ J | . N Engl ] Med, 2012, 366(25): 2345-2357.
HEWITSON P, GLASZIOU P, WATSON E, et al. Cochrane
systematic review of colorectal cancer screening using the
fecal occult blood test (hemoccult): an update [ J ] . Am J
Gastroenterol, 2008, 103(6): 1541-1549.
WY, 52 I8, AR, S R A AR (1]
FREE S E 2, 2012, 29(10): 660-663.
KA, SRR, BRI O A T 58 MO SRR
[T . rhEME, 2009, 18(9): 700-704.
NAKAMA H, ZHANG B, ZHANG X. Evaluation of the optimum
cut-off point in immunochemical occult blood testing in
screening for colorectal cancer [ J | . Eur J Cancer, 2001, 37(3):
398-401.
GRAZZINI G, VISIOLI C B, ZORZI M, et al. Immunochemical
faecal occult blood test: number of samples and positivity cutoff.
What is the best strategy for colorectal cancer screening? [J ] .
Br J Cancer, 2009, 100(2): 259-265.
VAN ROSSUM L G, VAN RIJN A F, LAHEIJ R J, et al.
Random comparison of guaiac and immunochemical fecal occult
blood tests for colorectal cancer in a screening population [ J ] .
Gastroenterology, 2008, 135(1): 82-90.
B, SRR, EADY, 55 iR RO R U
PR RIREE (] . A5 5L EE 2, 2015, 32(6): 515-521.
(YR B: 2018-01-15 &I H M. 2018-04-29)



