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[ Abstract | Background and purpose: The colorectal cancer screening program for community residents in Shanghai has been
implemented for 12 years since 2013. This study aimed to analyze the impact of screening on the colorectal cancer incidence, stage
and survival outcomes based on their screening participation status. Methods: This study used registry-based cohort study method.
The registered residents in Shanghai from 2013 to 2017 who met the screening age range were divided into screening group and non-
screening group. The data of colorectal cancer cases after being included in groups were obtained from the Population Based Cancer
Registry. We calculated age-standardized cumulative incidence and age-group cumulative incidence, diagnosis stage and survival rate
of colorectal cancer by gender, age and year of diagnosis. We used the Joinpoint regression method to calculate the annual change
percentage for cumulative incidence trend analysis. The life table method and Ederer Il method were used to calculate the 5-year
observed survival rates and expected survival rates of colorectal cancer cases. Finally the 5-year relative survival rates were obtained.
Results: The study included 1 687 689 participants aged 50-74 in screening group and 4 713 307 participants in non-screening
group. During a 5-year follow-up period, there were 10 333 and 20 904 new cases of colorectal cancer diagnosed in the two groups,
respectively. The age-standardized 5-year cumulative incidence in the screening group was 555.33/10°, with an average annual
increase of 33.32% (P<<0.05). The age-standardized 5-year cumulative incidence in the non-screening group was 529.85/10°, with an
average annual increase of 48.13% (P<<0.05). There was no statistically significant difference between the screening group and the
non-screening group in the age-standardized 5-year cumulative incidence (X=0.25, P=0.804). The lower the age group, the greater the
difference between the screening group and the non-screening group in the annual average change percentage of the age-standardized
cumulative incidence. The stages 0- I of newly diagnosed colorectal cancer cases in the screening group and non-screening group
accounted for 14.70% and 7.46%, respectively, with a statistically significant difference in composition between the two groups
(P<<0.05). The 5-year relative survival rate of the screening group was 73.94%, while the non-screening group was 59.66%. The
survival rate indicators of the former were significantly higher than those of the latter, and the difference was statistically significant.
The survival rate of the former was significantly higher than that of the latter (73.94% vs 59.66%), and the difference was statistically
significant (P<<0.05). The survival rate of females in both groups of cases was higher than that of males, and the survival rate
decreased with increasing age-groups at diagnosis. Conclusion: With the implementation of the colorectal cancer screening program,
the growth trend of the incidence rate of colorectal cancer among the screening participants has been curbed, and the early stages of
colorectal cancer cases diagnosed and the 5-year survival rate were significantly improved. In order to reduce the incidence rate of
colorectal cancer in the whole population, it is necessary to vigorously promote the screening coverage of the appropriate population,
especially to increase the proportion of lower age groups participating in screening. We should also pay attention to the screening
quality of the elderly groups and improve the compliance of colonoscopy in high-risk participants. At the same time, we should
further optimize the refined management of screening for different genders, ages, and risk groups.

[ Key words ] Colorectal cancer; Screening; Cumulative incidence; Stage; Survival rate
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(n=6 426 123)

Excluded (n=25 127):

Eligible residence
(n=6 400 996)

_| @ Patients diagnosed with
colorectal cancer prior to
enrollment

'

'

Screening group
(n=1 687 689)

Non-screening group
(n=4 713 307)

!

:

Colorectal cancer cases
(n=10333)

Colorectal cancer cases
(n=20904)

E1 _EiB™H2013—2017450~74% L EH IR K EAFEMELHN K55 HMHEFSEER

Fig.1 Screening residence grouping and cases diagnosis of colorectal cancer screening group and non-screening group aged 50-74 years in

Shanghai from 2013 to 2017

F1 LiBH2013—2017450~74% S H B HEAMIETFE AR
AN OS4FE
Tab.1 Demographic characteristics of colorectal cancer screening

group and non-screening group aged 50-74 years in Shanghai from

2013 to 2017
[N(%)]

Characteristic Screening group  Non-screening group P value
Total 1 687 689 (100.00) 4 713 307 (100.00)
Gender <0.05

Male 705211 (41.79) 2514215 (53.34)

Female 982 478 (58.21) 2199 092 (46.66)
Age-group/year <<0.05

22 GEBEARERILE
i A 41 A Al 0 A 4L A 4L SAE 45 H g s
CIR AL LR 2 MK 2, BlEVISAE)S, Ui
HASCIN555.33/1007, AEi#Ar 4l #529.85/10
T, ZREGIEE L (X=0.25, P=0.804) .
i AT 4 ASCIFE AL )5 P ¥ R 48 K 33.32%
(P<<0.05) , TMidEFi A2l ASCIF-¥ RRAFEHE K
48.13% (P<<0.05) , fiitrZl ASCIH Ko LT
At .

S PEM G, BEVISHE R, PR A 4L R
A 4 ASCIA 5 714.50/10 15 #1607.08/10
T, ZREgqiTr¥E L (X=1.46, P=0.144) ;

50-54 248 383 (14.72) 1837 560 (38.99)

55-59 401580 (23.79) 1270 519 (26.96) Lo VR A 20 RN AR 5 A 240 ASCI43 9l h435.84/10 07

60-64 464 401 (27.52) 836 712 (17.75) $H424'27/10ﬁ’ ﬁﬁﬂﬁ%ﬁ‘%%ﬁi (X=0.15 ’

65-69 374231 (22.17) 463 153 (9.83) P=0.879) . MAHASCIZEALIEN S F LItk

70-74 199094 (11.80) 305 364 (6.48) L, 07 A 21 55 1 Lo ASCITE A4 5 V-3 B4R

®2 LiBW50~74%5 EHEREAMIEFEHMCIESR
Tab.2 Trend of CI in the colorectal cancer screening group and non-screening group aged 50-74 years in Shanghai
Screening participants Non-screening participants
Variable
1-year CI 2-year CI 3-year CI 4-year CI 5-year CI APC/% 1l-year CI 2-year CI 3-year CI 4-year CI 5-year CI APC/%

Total® 173.48 25878  348.61  448.01 55533 3332 10496  208.55 31047 416.39 529.85  48.13
Gender”

Male 22457  330.63 444.63 574.53 71450  33.21 117.73  237.88 35445 47647 607.08  48.81

Female 13452 20443 27582 351.84 43543 3354 86.42 167.79 24978  334.00 42427 4727
Age-group/year

50-54 7730 11635 159.43  207.34 262.90 35.34 36.46 78.42 12370 173.93 231.07°  56.67

55-59 127.75 19822 26246 33443 418.85 33.62 69.11 14490 217.94 297.52 386.53"  51.63

60-64 19143 28251 383.94 487.29 608.96  33.10 108.88  218.59  327.71  438.98 561.48"  48.85

65-69 264.81 38025 521.07 675.25 820.88  32.80 172.08 33423  490.77  650.11 804.70  45.50

70-74 33251 506.29  664.51 857.38 1053.77 32.76 239.39 45257 657.58 864.54 1087.88  44.41

A Use ASCI. *: P<<0.05.
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Fig. 2 ASCI of the colorectal cancer screening group and non-
screening group aged 50-74 years in Shanghai
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Tab.3 Stage of newly diagnosed colorectal cancer cases in the colorectal cancer screening group and non-screening group aged 50-74 years

in Shanghai

[N(%)]
Variable 0-1 I 1 v Unknown
Total
Screening 1519 (14.70) 1762 (17.05) 1599 (15.47) 1105 (10.69) 4348 (42.08)

3085 (14.76) 3351 (16.03) 9591 (45.88)

Non-screening 1560 (7.46) 3317 (15.87)
Gender
Male
Screening 840 (14.44) 1023 (17.58)
Non-screening 958 (7.31) 2077 (15.84)
Female
Screening 679 (15.04) 739 (16.37)
Non-screening 602 (7.73) 1240 (15.91)
Age-group/year
50-54
Screening 117 (17.92) 115 (17.61)
Non-screening 373 (8.04) 715 (15.41)
55-59
Screening 253 (15.04) 271 (16.11)
Non-screening 379 (7.61) 764 (15.33)
60-64
Screening 428 (15.13) 455 (16.09)
Non-screening 346 (7.48) 748 (16.17)
65-69
Screening 461 (15.01) 538 (17.51)
Non-screening 266 (7.35) 593 (16.38)
70-74
Screening 260 (12.39) 383 (18.26)
Non-screening 196 (6.46) 497 (16.38)

877 (15.07)
1858 (14.17)

722 (15.99)
1227 (15.75)

665 (11.43)
2180 (16.63)

440 (9.75)
1171 (15.03)

2414 (41.48)
6 039 (46.06)

1934 (42.84)
3552 (45.59)

90 (13.78) 67 (10.26) 264 (40.43)
698 (15.05) 713 (15.37) 2 140 (46.13)
230 (13.67) 191 (11.36) 737 (43.82)
726 (14.57) 818 (16.42) 2296 (46.08)
470 (16.62) 289 (10.22) 1 186 (41.94)
689 (14.89) 793 (17.14) 2051 (44.33)
456 (14.84) 344 (11.20) 1273 (41.44)
523 (14.44) 617 (17.04) 1 622 (44.79)
353 (16.83) 214 (10.20) 888 (42.33)
449 (14.80) 410 (13.51) 1 482 (48.85)
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Tab.4 A comparison of 5-year survival rates between colorectal cancer cases in the colorectal cancer screening group and non-screening

group aged 50-74 years in Shanghai

Screening participants

Non-screening participants

Variable Observed case N OS rate/% (95% CI) RS rate/% (95% CI) Observed case N OS rate/% (95% CI) RS rate/% (95% CI)

Total 10 333 69.82 (69.81-69.83) 73.94 (73.93-73.95) 20 904 56.98 (56.28-57.68) 59.66 (58.93-60.40)
Gender

Male 5819 67.62 (67.61-67.63) 73.08 (73.07-73.10) 13112 54.86 (53.97-55.75) 58.28 (57.34-59.23)

Female 4514 72.65 (72.63-72.66) 75.47 (75.46-75.48) 7792 60.57 (59.43-61.71)  62.55 (61.37-63.72)
Age-group/year

50-54 653 77.31(77.28-77.35) 78.62 (78.62-78.62) 4639 64.02 (62.54-65.49) 65.06 (65.06-65.06)

55-59 1682 73.70 (73.68-73.72)  75.66 (75.66-75.66) 4983 60.48 (59.06-61.89) 62.11 (62.11-62.11)

60-64 2828 72.02 (72.00-72.04) 75.11 (75.09-75.13) 4627 55.15 (53.65-56.64) 57.54 (55.98-59.10)

65-69 3072 68.48 (68.47-68.50) 73.12(73.10-73.14) 3621 53.58 (51.89-55.27) 57.30 (55.49-59.11)

70-74 2098 63.33 (63.31-63.35) 70.69 (70.66-70.71) 3034 47.81 (45.96-49.65) 53.60 (51.54-55.67)
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