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introduction

Colorectal cancer {CRC)
and the second commone;

MOSt COMMOn CAncer in men
n women globally,! Although
the incidence of CR! y considered to be lower in China
than in western co ere are emerging data to show that
CRC incidence is akg mmg rapidly in Chinese population.”? In
2011, there wetgsmore than 310000 new cases of CRC diagnosed
in China, which nted for 9% of all new cancer cases.” In
Hong Kong, CRC has now emerged as the second commonest
cancer.” The age-standardized rate of CRC in Hong Xong is 37
per 100000, which is at least two times higher than the corre-
sponding figure in Mainland China.> Because China covers a
wide geographic area, there are large variations in CRC inci-
dences, and the actual age-standardized rate is found to be much
lower in rural than in urban area.’

With the rapid economic development in China, the incidence
and characteristics of CRC are also evolving quickly.®” In a recent
epidemiological study from Southern China that studied the trend of
CRC epidemiology over the past 20 years,® several characteristics
were observed including the rising age of CRC patients and the de-
crease in the proportion of young CRC patients. There was also a
significant reduction in the proportion of rectal cancers with time.
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Background and Ajm: The incide
Chinese. We studied the anatomig
{HK) and Chongging (CQ) with'di
Methods: It was a retrospective studyig
cities. We identified all pagiédits newly diagnosed with CRC between 2003 and 2012. The
diseribution and charactefstics o
Results: Of CRC, 3

minant (61 3%) cancer in CQ, but only 18% of cancers in HK were
8001}, Right-sided colonic cancer, however, was more common it
%o vs 17.4%; P < 0.001). Women had more right-sided colonic cancer
ties (£ < 0.002), and there was an age-related increase in right-sided co-

TFandwe 8

{eijiang City, Sichuan Province,

rectal cancer (CRC) is rising rapidly in
ulions and characteristics of CRC in Hong Kong
rent CRC epidemiology.

:onducted in three large regional hospitals of the two

K were independent risk factors associated with right-sided colonic cancer,
ns: There are significant differences in the distribution of CRC between HK and
Q. The discrepancy may be partly accounted by older poputation and an increase in prox-
colonic cancer, particularly in women, in HK.

To further characterize the trend of CRC in Chinese, we com-
pared the distribution and characteristics of CRC in Hong Kong
and Chongging, which have very different CRC epidemiology.
Hong Kong is a very modemized city in Southern China with
the highest CRC incidence among all Chinese cities,” whereas
Chongging is a rapidly developing city in Western China with
much lower CRC incidence. Both cities are densely populated
with majority of people of ethnic Han origin. The total population
in Heng Kong and Chonging is 7 and 29 million, respectively. The
results will provide new insights into the changing pattern of CRC
epidemiology in Chinese.

Methods

Study design and cases. 1t was a retrospective cohort
study conducted in three large regional hospitals in Hong Xong
(Queen Mary Hospital) and Chongging {the Second Affiliated
Hospital of the Chongging Medical University and the First Peo-
ple Hospital of Neijiang City, Sichuan Province). The former
two hospitals are university teaching hospitals, whereas the latter
is a large regional hospital of Sichuan Province. All hospitsls are
regional hospitals serving mainly local residents.
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Different CRC distributions in Chinese

We included all CRC newly diagrosed by colonoscopy in the en-
doscopy centers of the three participating hospitals between 1 Januvary
2003 and 31 Becember 2012. The sumber of colonoscopy performed
in the Queen Mary Hospital of Hong Kong was 4864 in 2012. The
comesponding number of colonoscopy performed in the two hospitals
in Chongging was 4967 and 2640 in the same year. All three hospi-
tals had their individual central computer database for colonoscopy
reports, Standard definition colonoscopy systems were used in afl
three hospitals during the study period including the Olympus
CF-240 system and Fujinon 2200 system, Electronic endoscopy re-
cords of all colonoscopy performed in these hospitals within the study
period was retrieved. All eases of CRC were verified histologically to
be adenocarcinoma. Patients’ baseline demographic characteristics
(age and gender) and the location of colorectal tumor were recorded,
The location of tumor as noted on colonoscopy was further confirmed
by sargical record if operation was contemplated. We excluded pa-
tieats with family history of familial adenomatous polyposis or hered-
itary non-polyposis CRC syndrome, Patients who had previous CRC,
colonic resection, or synchronous cancers were also exciuded. This
study was approved by the institutional review board of the Hospital
Authority Hong Kong West Cluster and University of Hong Kong.
Because of the retrospective nature of the study, patient’s consent
could not be obtained. All patients’ identity were kept anonymous
and replaced by a unique study code during data storage and analysis.

Definition. Because of the variations in defining the exact lengtt‘l'

of recturn and the difficulties in correctly differentiating u per r@mal
cancer from rectosigmoid cancer,'™!! we have ch
rectosigmoid cancer as rectal cancer in all analysgs,
included all cancer proximal to the rectosigmoid.i
colonic cancer inciuded cancer proximal to the

Statistical analysis. The primaty outcoie was the differ-
ence in the distribution of right-sided. nic ‘and rectal cancers
between the two cities. Data of the two Ehongging hospitals were
pooled together for subsequent-analysis. Categorical data were
expressed as percentage and compared by chi-squared test or
Fisher's exact test where approprijte. Continuous variables were
expressed as mean with' SD. Siiiént ~test was used for compari-
son of numerical d tivariate analysis was performed to
identify for risk“factors;associated with rectal and right-sided
colonic cancers, respeiti Iy. Patient's age, year of diagnosis (first
3 years vs second; 5 years), gender, and cities where patients lived
(Hong Kong vs Chongging) were entered into backward logistic
regression. Risk was expressed as adjusted odds ratic (OR) with
93% confidence intervals (CI). Statistical analysis was performed
by 5PSS statistical software (version 20, IBM Inc., USA),

Results

Patients’ characteristics. A total of 3667 new cases of
CRC (1347 in Hong Kong and 2320 in Chongging) were diag-
nosed during the 10-year study period in the three participating

T1 hospitals (Table I). CRC was more common in men than women

in both cities with a male to female (M : F) ratio of 1.30 and 1.34
in Hong ¥ong and Chongging, respectively. The mean age at di-
agnosis was significantly older in Hong Kong than in Chongging
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Table 1 Characteristics of sofory and rectal cancer in two cities

Hong Kong Chongying P
Number of cases 1347 2320 NA
Mean age in years (SD} 704 {12.3) 2.1 {135} <0.0001
Men (%) 762 [66.6) 1330 (57.3%) 0.68
Male : female ratio 1.30 1.34 —

Cancer distribution:
Rectal cancer
Right-sided cancer

256 (19.0%)
367 073%)

1422 {61.3%)
404 (17.4%)

< 0.0
=0.001

NA, non-applicable.

(70.4 vs 62.1 years; B# 00 ‘In Hong Kong, there were signif-
mantly mote patients;who Were aged =70 years (39.5% vs 31.9%;

smiller proportion of young (<40 years) CRC
P=0.0001). For patienis with known tu-
o significant difference in the cancer stag-

: of colon and rectal cancers. Rectal can-
the greclominant eancer in Chongging that accounted for

* ong*were rectal cancer (£ < OOUI) Accordmgly, right-sided co-
ogic cancer accounted for 27.2% of all cancers in Hong Kong,
ich were significantly higher than the corresponding proportion

. in Chongging (17.4%; P <0.001; Table 1}. During the 10-year

study period, the proportions of rectal cancer decreased in Hong
Kong (from 23.1% in the first 5 years to 16% in the second 5 years;
P=0.004; Fig. 1}, whereas the proportions of right-sided coloa
cancer remained stable. There was no significant change in the dis-
tribution of cancers during the 10-year study period in Chongging.

Patient’'s characteristics and cancer distribution.

We further characterized the association between age and gender
on CRC distribution. The proportions of right-sided colonic cancer
were significantly higher in women in both cities (P<0.002; Ta-

F1

ble 2). In contrast, rectal cancer was more common in Hong Kong T2 .,

men than women (P=0.008),
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Figure 1 Changes in the proportion of cancer distribution during the

10-year study period in Hong Kong and Chongging. CRC, colorectal
cancar.
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Table 2 Proportion of rectal, proximal, and right-sided colon cancer in
wo cities

Male Fematle P
Chongging N 1330 N =980 —
Rectal cancer 828 (62.3%) 594 (60%]) 0.28
Right-sided colonic cancer 204 {15.3%} 200 (202%)  0.002
Hong Kong N= 762 N=585 —_
Rectal cancer 164 {21 5%) 92 (15.7%) $.008
Right-sided colonic cancer 178 {23.4%) 189 (32.3%} «0.001

In Hong Kong, there was an overall age-related increase in the

F2 proportions of right-sided colonic cancer (< 0.001; Fig, 2),

When the age-related changes were further stratified by gender,

the age-related increase in right-sided colonic cancers was only ob-
F3 served in women (P=0.001; Fig. 3a) but not in men.

A very different age-related and gender-related distribution pat-
tern was noted in Chongging. Age-related increase in right-sided
colonic cancers was only noted in female patients (F=0.002;
Fig. 3b). Corespondingly, there was & significant drop in the pro-
portion of rectal cancer with ages in women (P = 0.003}, In Chong-
ging men, the proportion of rght-sided colon cancer decreased
with age (P=0.011), and the proportion of rectal cancer remaing
static.

cers. Multivariate analysis showed that male gendér
95% CI, 1.03~1.37) and living in Chongging ¢
CI, 5.88-7.69) were the two significant risk

R,
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Figure 2 (Changes in the proportions of rectal, proximal, and right-sided
colonic cancers with ages in Hong Kong and Chongging. * P = not signif-
icant. CRC, colorectal cancer.
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rectal cancer (Table 3). There was no significant association be-
tween rectal cancer and age. For right-sided eotonic cancer, female
gender (OR, 1.47; 93% CI, 1.27-1.72), patient’s age in years {OR,
1.01; 95% C1, 1,00-1.01), and living in Hong Kong (OR, 1.67;
95% CI, 1.41-1.97) were found to be independent risk factors
(Table 4).

Discussion

This s the first study that
CRC in two Chinese citd

¥ compared the distribution of
ent backgrounds of CRC in-
Unlike previous studies that
sngestof CRC epidemiology in a single
region over time,® e regorted the dynamic changes of cancer
distribution betw wooplaces over one decade. In this study,
many novel qﬁéén tions were made that would contribute to our
ing’ C development in a population with rapidly

as significantly older in Hong Kong. This is most likely re-
the aging population in Hong Kong,. In fact, people living

&y in China is 752 years,'® which is about 8 years younger.
Vhile CRC can be considered 1o be an age-related cancer, the
larger proportion of aging population may account for the higher

. . . e background cancer incidence and older age at diagnosis in Hon,
Risk factors for rectal and right-sided colo ic can- g 5 & £

Kong. On the other band, there are larger proportions of young
(<40 years) CRC in Chongging. While most young onset CRC
are fiereditary in nature and the actual incidence of young CRC
should be relatively stable among Chinese, the apparent higher
proportion of young CRC in Chongging could be attributed to
the overall lower cancer incidence,

Rectal cancer is the predomimant cancer in Chongging as
reported previously in other reports from different paits of
China.%* However, colon cancer is the dominating cancer in
Hong Kong, and rectal cancer accounts for less than 20% of
all CRC. In this cohort study that covered a period of 10 years,
we could also demonsirate a further reduction in the proportion
of rectal cancer in the second 5-year interval in Hong Kong. In
contrast, right-sided colonic cancer accounts for 27% of all
CRC in Hong Kong but only 17% of cancer in Chongging.
Proximal shift of cancer distribution has been previously re-
ported in many western countries™'® and some parts of Asia
including Japan.'® The proximal shifling of colon cancer has
been shown to be related to increasing age in an Italian popu-
fation.'” Based on our observations, the proximal shift of
colenic cancer may not have started yet in area with lower can-
cer incidence in China. This is further supported by our multi-
variate analysis that living in Hong Kong is a nsk factor
associaled with development of right-sided colonic cancer, A
close monitoring of the changes in cancer distribution in re-
gions with lower cancer incidence may help to understand the
changing CRC epidemiology.

Colarectal cancer is usually more common in men. In this study,
both cities showed a slight male predominance with a male to fe-
male ratio of =1 : 3, However, right-sided colonic cancer was more
common in women in both cities, There is also an age-related in-
crease in right-sided colonic cancer in women in both cities. It
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Different CRC distributions in Chinese

Figure 3 Age-related changes in the proportions
{b} Chongaing *FP = not significant. CRC, colore
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Non-rectal cancer (N=1589) OR 85% Cl P

Age (years) 66.9 1.0 0.98-1.0 0.31
Male 1100 1.19 1.03-1.37 0.019
Female 839 1 —_ —
Hong Kong 1091 1 — —
Chongaing 898 8.87 5.88-7.69 <0001
Year of diagnosis:
First Byears _ 856 1.09 0.94-1.26 0.27
Second Syears 1133 1 — —_
€1, confidence intervals; OR, odds ratio.
Table 4 Risk factors for right-sided colonic cancer: multivarigte analysis

Right-sided cancer (N=771) Non right-sided cancer [N = 2896) OR 95% Cl P
Age {years) 67.1 64.7 1.01 1.00-1.01 0.012
Male 382 1710 1 - —_
Fernaie 389 1186 1.47 1.27-1.72 +{.001
Hong Kong 367 830 1.67 1.41-1.97 <£.001
Chongging 404 1916 1 — —
Year of diagnosis:
First Byears 339 1182 1.08 0.89-1.24 G.54
Second § years 435 174 1 - -

Cl, confidence intervais; OR, odds ratio.
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