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Abstract

Objective: To analyze the detection rates of colorectal cancer (CRC) and polyps by
population-based screening in Guangzhou.

Methods: From January 2011 to December 2015, the residents aged 30-79 were se-
lected for CRC screening. The residents were conducted Questionnaires and/or
FOBT to assess high-risk groups, the free colonoscopy examination was recom-
mended, and the results were evaluated in detail.

Results: There were 98 927 residents involving screening, 5306 high-risk residents
identified (males 1859 and females 3447), and 4713 subjects underwent colonoscopy
(males 1690 and females 3023). CRC was seen in 55 individuals (males 28 and fe-
males 27), and the detection rates in male were higher than in female (P = 0.019).
And the detection rates increasing with age, for people over 60 years old, were obvi-
ously higher than those younger (x> = 18.64, P = 0.000924).

The polyps were seen in 1458 (30.94%) cases, and 1420 subjects received pathologi-
cal examination (adenomas 971 and non-adenomatous polyps 449). Advanced ade-
nomas were seen in 462 cases (males 240 and females 222) and 509 cases of
non-advanced adenomas (males 255 and females 254). For advanced adenomas, the
detection rates in male were higher than female (14.20% vs 7.34%, P = 2.64 X 10_14).
For the detection rates of adenomas or advanced adenomas by age, the people over
40 years were higher than younger (20.91% vs 3.61% P =7.87 x 107% 9.94% vs
2.41%, P = 0.009).

Conclusions: For Guangzhou residents, the detection rates of CRC and adenoma
were 1.17% and 20.60%. The detection rates of CRC increasing with age, for people
over 60 years old, were obviously higher than those younger. But for people over
40 years, the detection rate of adenoma and advanced adenoma was higher than

younger. So for people over 40 years, the CRC screening is recommended.
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1 | INTRODUCTION 2 | MATERIALS AND METHODS
With the social and economic development and the westerni- 2.1 | The study population and methods

zation lifestyle and diet, the incidence rates of colorectal can-
cer were significantly increasing in China.

In 2010, the crude CRC incidence rate in China was
20.1/100 000,1 while in 2011, the crude incidence rate was
23.03/100 000.> In Guangzhou, CRC crude incidence in-
creased from 22.2/10° in 2000 to 34.0/10° in 2011, higher
than the average of China for the same time.

The majority of CRC cases (>95%) developed from a pre-
clinical precursor, the adenomatous polyps,4’5 which arising
from aberrant proliferation of epithelial cells in the colon.
These lesions may then progress to varying degrees in size
and dysplasia,6 and the progression from early adenoma to
invasive cancer takes some years.7’8 Approximately 0.25% of
adenomas will progress to cancer per year.9

Advanced adenoma was defined with adenomas possess-
ing at least one of three high-risk characteristics: (1) size at
least 10 mm in greatest diameter, (2) exhibiting advanced
histology such as villous, tubulovillous of at least 25% with
villous features, (3) high-grade dysplasia.&lo'12

For people over 55 years old, the estimated annual inci-
dence rate of non-advanced adenomas ranged from 1.4% to
2.4%,13 annual transitions from non-advanced to advanced
adenoma were about 3.6% to 4.7%, cumulative transition
rates are expected to be close to 30%,14 the estimated annual
transition rates from advanced adenoma to CRC were 2.4%
to 6.3%, and the cumulative transition rates are expected to
exceed 40%."

In the United States in 2017, there are projected to
be 135 430 individuals newly diagnosed with CRC, of
which 45% of men and 39% of women are younger than
the age of 65 years at diagnosis, and 11% of men and
10% of women are under 50 years at diagnosis.15 Bailey
et al predicted that by 2030, the incidence of CRC would
increase by 27.7% to 46.0% in individuals aged 35 to
49 years.16

Compared with general population, First-degree rela-
tives of patients with CRC are at higher risk of developing
CRC.""1¥ S0 for first-degree relative with CRC, colonoscopic
screening is recommended from the age of 40 or 10 years be-
fore the youngest case in the immediate family.ls’20 For those
reasons, we select residents aged 30-80 years old as screen-
ing population.

From the latest two decades, the incidence rates and
mortality rates of CRC declined in the United States,
and the cumulative effect of CRC screening strategies is
responsible for 50% of the decline in incidence and mor-
tality rates of CRC in the United States.”! We started
CRC screening from November 2010 in Yuexiu District,
Guangzhou, and achieved good results under the sup-
porting of special funds provided by Ministry of Health.

FOBT was widely used in CRC screening, but has a less
perfect sensitivity, so some scholars established risk factors
for CRC screening, and used Harvard Cancer Risk Index to
identify high-risk factors of cancer’>?; here, we conducted
FOBT combined with other risk factors to select high-risk
people in our preliminary CRC screening stage.

The community residents aged 30-80 years old in Yuexiu
District, Guangzhou, were selected as preliminary screen-
ing population from January 2011 to December 2015. A 2-
stage colorectal cancer screening program was conducted.
For the first stage, the community residents were conducted
Questionnaires and/or FOBT to assess high-risk groups. The
enrolled participants complete a Questionnaires, including
the following: (a) For the following symptoms, there were
at least two positive: chronic constipation, chronic diarrhea,
mucus bloody stool, chronic appendicitis or appendectomy,
chronic biliary tract disease, or cholecystectomy; (b) for
every resident, FOBT were conducted twice by two different
stool samples, and at least one positive; (c) the history of co-
lonic polyps or CRC; (d) first-degree relatives with colorectal
cancer; and (e) first-degree relatives of familial adenomatous
polyposis. Patients with severe other diseases, such as severe
heart disease, severe brain disease, severe lung disease, se-
vere liver disease, severe kidney disease, and severe mental
illness, were excluded. For every participating resident, the
FOBT positive or at least one of the five Questionnaires pos-
itive was defined as high-risk people.

The above information was reviewed and collected by
trained medical personnel. All data were inputted into a data-
base with unique Resident Identity Card numbers. For every
participating resident, the unique Resident Identity Card
numbers were inputted into a database. For those high-risk
people, the free colonoscopy examination was recommended.
The results of colorectal screening were evaluated in detail.
The retrospective analysis protocol was approved by the
Ethics Committee of Guangzhou First People's Hospital.

2.2 | FOBT reagent

The FOBT reagents are purchased from WHPM Bioresearch
and Technology Co., Ltd, which is One-step Immunological
Hemoglobin Test, the cutoff point is 0.2 pg hemoglobin/mL.

2.3 | Free colonoscopy examinations

For all high-risk people, the free colonoscopy examinations
were recommended. Orally administered mannitol was used
for colonic preparation before operations. For the defects,
the size, number, polyp morphology, and the anatomical
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position were recorded. All colonoscopy examinations were
conducted by the specialist endoscopists. The colonosco-
pies were performed in our two hospitals (Guangzhou First
People’ Hospital and Sun Yat-University Cancer Center). All
data were submitted to Yuexiu District Center for Disease
Control and Prevention.

24 |

According to different guidelines, we selected the following
key quality indicators in our colonoscopy screening: (a) in-
formed consent; (b) rate of adequate bowel preparation >90%;
(¢) cecal intubation rate >90%; (d) adenoma detection rate
>25%; (e) appropriate polypectomy technique >80%; (f) the
average withdrawal time >8 minutes; and (g) serious adverse
event, such as perforation or bleeding, must be recorded.’®!

Quality control of colonoscopy

2.5 | Pathological examinations

For lesions, the biopsy was taken and the pathology examina-
tions were carried out.

2.6 | Statistical analyses

For multiple neoplasms, the most advanced one was re-
corded. Data were analyzed using the Statistical Package for
Social Sciences (SPSS) software (version 10.0; SPSS, Inc,
Chicago, IL, USA). The chi-squared were used for categori-
cal data. The statistical significance threshold was defined as
P < 0.05.

3 | RESULTS

From January 2011 to December 2015, a total of 98 927 par-
ticipants entered population-based colorectal cancer screen-
ing, 5306 (5.36%) were identified as high risk (1859 males
and 3447 females), and 4713 (88.82%, 4713/5306) subjects
underwent colonoscopy examinations, including 1690 males
and 3023 females, from 30 to 79 (56.8 + 8.5) years old. The
cecum intubation rate was 97.54% (4597 of 4713), in this
study, there was no perforation or no bleeding occurred.

Totally, 55 cases (1.17%) had CRC and 1458 (30.94%)
subjects had colorectal polyps. (Figure 1, Table 1).

The CRC detection rates were higher in male than in fe-
male (1.66%, 28/1690% vs 0.89%, 27/3023, P = 0.019). And
the detection rates increasing with age, for people aged 40
to 49, 50 to 59, 60 to 69, and 70 to 79 years old, the detec-
tion rate was 0.61%, 0.76%, 1.69%, and 3.03%, respectively
(x* = 18.64, P = 0.000924; Table 2).

The anatomical distribution of CRC as follows: ascend-
ing colon and cecum, 7 (12.73%); hepatic flexure, 2 (3.63%);
transverse colon, 5 (9.09%); splenic flexure, 2 (3.63%); de-
scending colon, 5 (9.09%); sigmoid colon, 18 (32.73%);
rectal, 16 (29.10%), respectively. Taken together, there were
25.45% (14 cases) located in the right-sided colon, 45.45%
(25 cases) located in the left-sided colon, and 29.09% (16
cases) located in rectal (Table 3).

For 1458 subjects with colorectal polyps, 38 cases had
no pathological examinations, 1420 received pathological
examination, and 971 cases were adenomas (males 495 and
females 476), including 462 cases of advanced adenomas
(males 240 and females 222) and 509 cases of non-advanced
adenomas (males 255 and females 254; Figure 2, Table 1).
The detection rates of advanced adenomas were higher in
male (14.20%, 240/1690) than in female (7.34%, 222/3023;
P < 0.001).

Because the adenomas progress to invasive cancer takes
some years, we analyze the detection rates of adenomas
and advanced adenomas at different age-groups, and found
the detection rates of adenomas and advanced adenomas
increasing with age. For people over 40, 45, and 50 years
old, the detection rate of adenoma was 20.91%, 21.75%,
and 23.03%, respectively. Similarly, the detection rates of
advanced adenomas for people over 40, 45, and 50 years
old were 9.94%, 10.43%, and 11.96%, respectively, and the
difference was obvious (Tables 4 and 5).

For the anatomical position of advanced adenomas, the
percentages of ascending colon and cecum, hepatic flexure,
transverse colon, splenic flexure, descending colon, sigmoid
colon, and rectal advanced were 17.96% (83 cases), 5.19%
(24 cases), 12.77% (59 cases), 1.30% (6 cases), 13.64% (63
cases), 33.77% (135 cases), and 15.37% (71 cases), respec-
tively (Table 3).

55 CRC

971 adenomas polyps

4713 accepted 1458 cases with polyps

colonoscopies

/

449 other types of
polyps

5306 high-risk

residents

2862 normal

338 other defects

593 denied

|

38 no pathological
examinations

colonoscopies

2 Neuroendocrine tumors

‘ FIGURE 1 The results of the
colonoscopy examinations
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TABLE 1 TITe g?neral results of the Cases of
colonoscopy examinations for gender Results of colonoscopy colonoscopy Male Female x’ P values
Normal 2862 855 2007
CRC 55 28 27 5.48 0.019
Advanced adenomas 462 240 222 57.65  3.13x 107
Non-advanced adenomas 509 256 253 5171 6.45x 107"
Neuroendocrine tumors 2 0 2
Non-adenomas polyps 447 189 258
No pathological 38 16 22
IBD 4 3 1
Inflammation and others 334 103 231
Total 4713 1690 3023
TABLE 2 The numbers of CRC at
different age-groups Cases of . cases of 2
Age-groups colonoscopies Cases of CRC none-CRC x P values
30-39 83 0 83 18.64 0.000924
40-49 817 5(0.61%) 812
50-59 1979 15 (0.76%) 1964
60-69 1537 26 (1.69%) 1511
70-79 297 9 (3.03%) 288

As for the size of adenomas, 269 cases were diminutive
adenomas (<5 mm), 422 were small adenomas (5-9 mm),
and 280 were large adenomas (>10 mm).

4 | DISCUSSION

CRC is the third most commonly diagnosed cancer in men
and the second in women worldwide and the fourth cause of
cancer death worldwide. It accounts for over 9% of all cancer
incidences, with an estimated 1.4 million cases occurring in
2012.%

The global burden of colorectal cancer (CRC) is expected
to increase by 60% to more than 2.2 million new cases and
1.1 million deaths by 2030.The distribution of CRC varies
widely across the world, with almost 55% of the cases occur-
ring in more developed countries, especially in high-income
countries,33’34 such as Australia, New Zealand, Europe, and
Northern America. While the lowest incidence rates are in
Africa, South-Central Asia, and Central America, especially
in Western Africa.

For twodecades, the CRC incidence rates have declined
about 2% to 3% per year over the last 15 years in the United
States, which is primarily associated with the increase in
screening uptake and removal of precancerous adenomas.*
In the United States, there were estimates that 136 830 people
will be diagnosed with CRC and 50 310 people will die from

it in 2014,%” while in 2015, approximately 132 700 individ-
uals will be diagnosed with CRC and 49 700 patients will
die from it.’® However, for recent years, the incidence rates
of CRC are increasing in developing countries, particularly
in Eastern Europe, Asia, and South America.>** For some
Asian regions, the CRC incidence rates have a rapid rise, and
close to the rates reported in Western populations.40‘4'

In China, the CRC incidence and mortality rates are in-
creasing rapidly for two decades. There is obvious diversity
of age, gender, and geographical difference in CRC incidence
and mortality rates. The well-developed provinces in China
presented high incidence and mortality rates. Furthermore,
CRC incidence and mortality rates were higher in urban areas
than in rural regions. In 2010, there were about 274 841 new
cases diagnosed with CRC (157 355 in males and 117 486
in females), with the crude incidence rate of 20.1/100 000,
ranked the 6th in all cancer sites,1 and 132 110 cases died
from it. In 2011, the new incidences were 310 244 cases
(178 404 for males and 131 840 for females). The crude inci-
dence rate was 23.03/100 000, made it fourth most common
cancers in all cancer sites.” In 2012, approximately 331 300
cases newly diagnosed with colorectal cancer and estimated
159 300 individuals died from it,*> While in 2015, it is esti-
mated 376 300 new CRC cases diagnosed (males 215 700 and
females 160 600), and 191 000 individuals died from CRC
(males 111 100 and females 80 000).> In Guangzhou, the
incidence rates of CRC increased dramatically, from 22.2/ 10°
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in 2000 to 34.0/10° in 2011, higher than the average in China from 23.4/10° in 2000 to 37.4/10° in 2011. Our screening

for the same time.*? ASRI increased from 20.5/10° in 2000 to data support this result.

23.2/10° in 2011, and for male, the crude incidence increased The CRC incidence rates increase with age.
China, the majority of sporadic CRC cases were those aged
60-74 years.45 Our results support those conclusions. In most

32,4344 In

TABLE 3 The anatomical distribution of CRC and advanced programs’ CRC Screening in average_risk populatlons com-
adenomas mences around the age of 50-60 years.*® The current guidelines
CRC Adkerias erhoTes recommend the first screening age of individuals at an average

risk for CRC be started at the age of 50 years. While recently

Ascending colon and 7 (12.73% 83 (17.97%
cecum ¢ ( g ( g the incidence rate of CRC in adults aged below 50 years has
’ : 164748 13, ¢ .
Hepatic flexure and 7(12.73% 83 (17.97%) %nc.reased greatly, Bauley et al predicted that by. 2939, t.he
. incidence of CRC would increase by 27.7% to 46.0% in individ-
ransverse colon 1 d 35 49 16 S ] 49 d d | |
Splenic flexure and 7 (12.73% 69 (14.94%) uals age Fo : years.” So Jung~ recommended colorecta
. cancer screening is necessary before 50 years of age.
descending colon old . losel lated with the incid ¢
Sigmoid colon 18 (32.72%) 156 (33.77%) er az%e5 0rfs:fnauns closely correlated with the 1nc¥ ence o
Rectal 16 (29.09% 1 (1537% adenomas,” " and the prevalence rate of adenomas increased
t . : . .
et ( ) ( ) sharply after 50 years old.* Screening studies have revealed
Total 55 (100%) 462 (100%)

that 2.0% to 5.6% are found to have an advanced adenoma
among subjects aged 40-49 years old®>** or large polyp. For
both male and female, the risk of large polyps and advanced
adenomas increases progressively with age, and beginning to
accelerate at 50 years of age.so’55 Many studies proved that ad-
enoma prevalence was lower in female than in male,”® and our

o | Female222 | indi -
Female 222 data indicated that for subjects over 40 years older, the detec-
tion rates of adenoma and advanced adenomas were 20.91%

462 Male 240

advanced

971 adenomas
polyps

509 and 9.94%, respectively, and were higher than those younger.
non-advanced For the adenoma distribution within the colon, Lieberman
adenomas et al found that in persons younger than 60 years, more than

emale . . .
half of CRC were located in the distal colon, whereas in persons
FIGURE 2 The results of the polyps aged 60 years and older, a slightly higher percentage of CRC

TABLE 4 The numbers of adenomas at different age-groups

Age-groups Cases of colonoscopy  Cases of adenomas x P values

Age-group 1 30-39 83 3(3.61%) 14.906 7.87%x107°
40-80 4630 968 (20.91%)

Age-group 2 30-44 437 41 (9.38%) 37.071 3.64 x 107!
45-80 4276 930 (21.75%)

Age-group 3 30-49 900 104 (11.56%) 55.66 2.89 x 1071
50-80 3813 867 (22.74%)

TABLE 5 The numbers of advanced

Cases of .
Cases of advanced adenomas at different age-groups

Age-groups colonoscopy adenomas x? P values
Age-group 1 30-39 83 2 (2.41%) 5.22 0.009

40-80 4630 460 (9.94%)
Age-group 2 30-44 437 16 (3.66%) 20.55 3.73x 1077

45-80 4276 446 (10.43%)
Age-group 3 30-49 900 47 (5.22%) 26.397 3.14%x 1078

50-80 3813 415 (10.88%)
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were found in the proximal colon.”® Some studies reported a
higher proportion of tumors occurring in the right colon.””’
In the present study, the detection rate of advanced adenomas
in the right colon was higher than reported before,>**% and
in the right colon, the detection rate of advanced adenomas
was higher than that of CRC, suggested the incidence rate of
CRC will increase in the right colon in the future. Therefore,
colonoscopy is recommended and is the best choice for CRC
screening.

In conclusion, our findings indicate that in Yuexiu
District, Guangzhou, the detection rates of CRC, adenoma,
and advanced adenoma are higher in male than in female.
CRC screening is recommendation for the residents, espe-
cially for those over 40 years in male.

CONFLICT OF INTERESTS

None declared.

ORCID
Feng Zhigiang "= https://orcid.org/0000-0002-0478-7520
REFERENCES

1. Zheng ZX, Zheng RS, Zhang SW, Chen WQ. Colorectal cancer
incidence and mortality in China, 2010. Asian Pac J Cancer Prev.
2014;15(19):8455-8460.

2. Liu S, Zheng R, Zhang M, Zhang S, Sun X, Chen W. Incidence and
mortality of colorectal cancer in China, 2011. Chin J Cancer Res.
2015;27(1):22-28.

3. Zhou Q, Li K, Lin GZ, et al. Incidence trends and age distribution
of colorectal cancer by subsite in Guangzhou, 2000-2011. Chin J
Cancer. 2015;34(8):358-364.

4. Stewart SL, Wike JM, Kato I, Lewis DR, Michaud F. A popula-
tion-based study of colorectal cancer histology in the United States,
1998-2001. Cancer. 2006;107(5 Suppl):1128-1141.

5. Leslie A, Carey FA, Pratt NR, Steele RJ. The colorectal adenoma-
carcinoma sequence. Br J Surg. 2002;89(7):845-860.

6. Vogelstein B, Fearon ER, Hamilton SR, et al. Genetic alter-
ations during colorectal-tumor development. N Engl J Med.
1988;319(9):525-532.

7. Kuntz KM, Lansdorp-Vogelaar I, Rutter CM, et al. A system-
atic comparison of microsimulation models of colorectal cancer:
the role of assumptions about adenoma progression. Med Decis
Making. 2011;31(4):530-539.

8. Brenner H, Hoffmeister M, Stegmaier C, Brenner G, Altenhofen L,
Haug U. Risk of progression of advanced adenomas to colorectal
cancer by age and sex: estimates based on 840,149 screening colo-
noscopies. Gut. 2007;56(11):1585-1589.

9. Eide TJ. Risk of colorectal cancer in adenoma-bearing individuals
within a defined population. Int J Cancer. 1986;38(2):173-176.

10. Winawer SJ, Zauber AG, Ho MN, et al. Prevention of colorectal
cancer by colonoscopic polypectomy. The National Polyp Study
Workgroup. N Engl J Med. 1993;329(27):1977-1981.

11. Muto T, Bussey HJ, Morson BC. The evolution of cancer of the
colon and rectum. Cancer. 1975;36(6):2251-2270.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Winawer SJ, Zauber AG, O'Brien MJ, et al. Randomized com-
parison of surveillance intervals after colonoscopic removal of
newly diagnosed adenomatous polyps. The National Polyp Study
Workgroup. N Engl J Med. 1993;328(13):901-906.

Brenner H, Altenhofen L, Stock C, Hoffmeister M Incidence of
colorectal adenomas: birth cohort analysis among 4.3 million par-
ticipants of screening colonoscopy. Cancer Epidemiol Biomarkers
Prev. 2014;23(9):1920-1927.

Brenner H, Altenhofen L, Stock C, Hoffmeister M Natural his-
tory of colorectal adenomas: birth cohort analysis among 3.6
million participants of screening colonoscopy. Cancer Epidemiol
Biomarkers Prev. 2013;22(6):1043-1051.

Siegel RL, Miller KD, Fedewa SA, et al. Colorectal cancer statis-
tics, 2017. CA Cancer J Clin. 2017;67(3):177-193.

Bailey CE, Hu CY, You YN, et al. Increasing disparities in the age-
related incidences of colon and rectal cancers in the United States,
1975-2010. JAMA Surg. 2015;150(1):17-22.

. Johnson CM, Wei C, Ensor JE, et al. Meta-analyses of colorec-

tal cancer risk factors. Cancer Causes Control. 2013;24(6):1207-
1222.

Quintero E, Carrillo M, Leoz ML, et al. Risk of advanced neoplasia
in first-degree relatives with colorectal cancer: a large multicenter
cross-sectional study. PLoS Med.. 2016;13(5):e1002008.

Fuchs CS, Giovannucci EL, Colditz GA, Hunter DJ, Speizer FE,
Willett WC. A prospective study of family history and the risk of
colorectal cancer. N Engl J Med. 1994;331(25):1669-1674.

Tung SY, Wu CS. Risk factors for colorectal adenomas among imme-
diate family members of patients with colorectal cancer in Taiwan:
a case-control study. Am J Gastroenterol. 2000;95(12):3624-3628.
Zauber AG. The impact of screening on colorectal cancer mortal-
ity and incidence: has it really made a difference? Dig Dis Sci.
2015;60(3):681-691.

Stegeman I, de Wijkerslooth TR, Stoop EM, et al. Combining risk
factors with faecal immunochemical test outcome for selecting
CRC screenees for colonoscopy. Gut. 2014;63(3):466-471.

Kim DJ, Rockhill B, Colditz GA. Validation of the Harvard Cancer
Risk Index: a prediction tool for individual cancer risk. J Clin
Epidemiol. 2004;57(4):332-340.

Chen HD, Li N, Ren JS, et al. Compliance rate of screening colo-
noscopy and its associated factors among high-risk populations of
colorectal cancer in urban China. Zhonghua Yu Fang Yi Xue Za Zhi.
2018;52(3):231-237.

Wong MC, Wong SH, Ng SC, Wu JC, Chan FK, Sung JJ. Targeted
screening for colorectal cancer in high-risk individuals. Best Pract
Res Clin Gastroenterol. 2015;29(6):941-951.

Robertson DJ, Kaminski MF, Bretthauer M. Effectiveness, training
and quality assurance of colonoscopy screening for colorectal can-
cer. Gut. 2015;64(6):982-990.

Garborg K, de Lange T, Bretthauer M. Quality indicators in colo-
noscopy. Curr Treat Options Gastroenterol. 2017;15(3):416-428.
Brunner KT, Calderwood AH. Quality in colonoscopy. Curr
Gastroenterol Rep. 2015;17(10):461.

Corley DA, Jensen CD, Marks AR, et al. Adenoma detec-
tion rate and risk of colorectal cancer and death. N Engl J Med.
2014;370(14):1298-1306.

Bretthauer M, Kaminski MF, Loberg M, et al. Population-based
colonoscopy screening for colorectal cancer: a randomized clinical
trial. JAMA Intern Med. 2016;176(7):894-902.

Dekker E, Rex DK. Advances in CRC prevention: screening and
surveillance. Gastroenterology. 2018;154(7):1970-1984.


https://orcid.org/0000-0002-0478-7520
https://orcid.org/0000-0002-0478-7520

2502 .
—I—WI EY—Cancer Medicine _

32.

33.
34.

35.

36.
37.
38.

39.
40.

41.

42.

43.

44,
45.
46.

47.

48.

ZHIQIANG ET AL.

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J,
Jemal A. Global cancer statistics, 2012. CA Cancer J Clin.
2015;65(2):87-108.

Center MM, Jemal A, Smith RA, Ward E. Worldwide variations in
colorectal cancer. CA Cancer J Clin. 2009;59(6):366-378.

Bosetti C, Rodriguez T, Chatenoud L, et al. Trends in cancer mortal-
ity in Mexico, 1981-2007. Eur J Cancer Prev.2011;20(5):355-363.
Edwards BK, Ward E, Kohler BA, et al. Annual report to the na-
tion on the status of cancer, 1975-2006, featuring colorectal can-
cer trends and impact of interventions (risk factors, screening, and
treatment) to reduce future rates. Cancer. 2010;116(3):544-573.
Welch HG, Robertson DJ. Colorectal cancer on the decline-why
screening can'texplainitall. N EnglJ Med.2016;374(17):1605-1607.
Siegel R, Desantis C, Jemal A. Colorectal cancer statistics, 2014.
CA Cancer J Clin. 2014;64(2):104-117.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer
J Clin. 2015;65(1):5-29.

Jemal A, Center MM, DeSantis C, Ward EM. Global patterns of
cancer incidence and mortality rates and trends. Cancer Epidemiol
Biomarkers Prev. 2010;19(8):1893-1907.

Sung JJ, Lau JY, Goh KL, Leung WK. Increasing incidence of col-
orectal cancer in Asia: implications for screening. Lancet Oncol.
2005;6(11):871-876.

Khuhaprema T, Srivatanakul P. Colon and rectum cancer in
Thailand: an overview. Jpn J Clin Oncol. 2008;38(4):237-243.
Chen W, Zheng R, Zuo T, Zeng H, Zhang S, He J. National can-
cer incidence and mortality in China, 2012. Chin J Cancer Res.
2016;28(1):1-11.

GBD 2013 Mortality and Causes of Death Collaborators. Global,
regional, and national age-sex specific all-cause and cause-spe-
cific mortality for 240 causes of death, 1990-2013: a systematic
analysis for the Global Burden of Disease Study 2013. Lancet.
2015;385(9963):117-171.

Favoriti P, Carbone G, Greco M, Pirozzi F, Pirozzi RE, Corcione
F. Worldwide burden of colorectal cancer: a review. Updates Surg.
2016;68(1):7-11.

Zhu J, Tan Z, Hollis-Hansen K, Zhang Y, Yu C, Li Y.
Epidemiological trends in colorectal cancer in China: an ecological
study. Dig Dis Sci. 2017;62(1):235-243.

Schreuders EH, Ruco A, Rabeneck L, et al. Colorectal can-
cer screening: a global overview of existing programmes. Gut.
2015;64(10):1637-1649.

Inra JA, Syngal S. Colorectal cancer in young adults. Dig Dis Sci.
2015;60(3):722-733.

Riaz R, Masood N, Benish A. Red flag symptoms: detailed account
of clinicopathological features in young-onset colorectal cancer.
Intest Res. 2017;15(2):203-207.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Jung YS. Is colorectal cancer screening necessary before 50 years
of age? Intest Res. 2017;15(4):550-551.

Corley DA, Jensen CD, Marks AR, et al. Variation of adenoma
prevalence by age, sex, race, and colon location in a large pop-
ulation: implications for screening and quality programs. Clin
Gastroenterol Hepatol. 2013;11(2):172-180.

Brenner H, Altenhofen L, Kretschmann J, et al. Trends in adenoma
detection rates during the first 10 years of the German screening
colonoscopy program. Gastroenterology. 2015;149(2):356-366.
e351.

Pendergrass CJ, Edelstein DL, Hylind LM, et al. Occurrence of
colorectal adenomas in younger adults: an epidemiologic necropsy
study. Clin Gastroenterol Hepatol. 2008;6(9):1011-1015.

Stryker SJ, Wolff BG, Culp CE, Libbe SD, Ilstrup DM, MacCarty
RL. Natural history of untreated colonic polyps. Gastroenterology.
1987;93(5):1009-1013.

Imperiale TF, Wagner DR, Lin CY, Larkin GN, Rogge ID,
Ransohoff DF. Results of screening colonoscopy among persons
40 to 49 years of age. N Engl J Med. 2002;346(23):1781-1785.
Strum  WB. Colorectal N Engl J Med.
2016;374(11):1065-1075.

Lieberman DA, Williams JL, Holub JL, et al. Race, ethnicity,
and sex affect risk for polyps >9 mm in average-risk individuals.
Gastroenterology. 2014;147(2):351-358; quiz e314-355.

Cheng L, Eng C, Nieman LZ, Kapadia AS, Du XL. Trends
in colorectal cancer incidence by anatomic site and disease
stage in the United States from 1976 to 2005. Am J Clin Oncol.
2011;34(6):573-580.

Xu AG, Yu ZJ, Jiang B, et al. Colorectal cancer in Guangdong

adenomas.

Province of China: a demographic and anatomic survey. World J
Gastroenterol. 2010;16(8):960-965.

Rabeneck L, Davila JA, El-Serag HB. Is there a true “shift”
to the right colon in the incidence of colorectal cancer? Am J
Gastroenterol. 2003;98(6):1400-1409.

Zhang S, Cui Y, Weng Z, Gong X, Chen M, Zhong B. Changes
on the disease pattern of primary colorectal cancers in Southern
China: a retrospective study of 20 years. Int J Colorectal Dis.
2009;24(8):943-949.

How to cite this article: Zhiqiang F, Jie C, Yuqiang N,
et al. Analysis of population-based colorectal cancer
screening in Guangzhou, 2011-2015. Cancer Med.
2019;8:2496-2502. https://doi.org/10.1002/cam4.1867



https://doi.org/10.1002/cam4.1867

