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Abstract

Background The number of patients with ulcerative

colitis (UC) in China has increased in the past 10 years.

Thus, it is anticipated that the incidence of UC-associated

colorectal cancer (UC-CRC) will also increase. However,

the risk of CRC in UC patients is still unknown in Chinese.

The aim of this study was to identify the risk and risk

factors of UC-CRC in Chinese.

Methods A total of 3,922 patients with UC were retro-

spectively collected from five central teaching hospitals in

China, in which high-quality endoscopic and histological

diagnoses were available from 1998 to 2009. The database

of the UC and UC-associated CRC patients was evaluated.

Results CRC was diagnosed 34 in patients, and the

overall prevalence of CRC in patients with UC was 0.87%.

The cumulative risk of developing CRC after a disease

duration of 10 years was 1.15% (95% confidence interval

[CI] 0.71–1.84%); 20 years, 3.56% (95% CI 2.14–5.89%);

and 30 years, 14.36% (95% CI 7.57–26.3%). Longer dis-

ease duration, extensive colitis, and dysplasia found in the

biopsy specimen were identified as risk factors for devel-

oping CRC. 5-ASA use was identified as a protective factor

of UC-CRC.

Conclusions The period prevalence of CRC was lower

than that reported from the West. However, the cumulative

risk was found to be comparable to that of Western

countries, which suggests that the period prevalence of

UC-CRC in China may be growing in the future.
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Introduction

Colorectal cancer (CRC) has been recognized as a severe

complication of ulcerative colitis (UC). Although UC-associ-

ated colorectal cancer (UC-CRC) accounts for only 1–2% of all

cases of all CRC in the general population, it is considered a

serious complication of the disease and accounts for approx-

imately 10–15% of all deaths in patients with inflammatory

bowel disease (IBD) [1]. Compared to sporadic CRC,

UC-CRC is 15–20 years earlier at age when diagnosed [2].

Since Crohn and Rosenberg [3] reported the first case of

IBD-associated CRC, numerous studies have been carried out,

especially in Western countries, to elucidate the association

between CRC and UC. Nowadays, the increased risk of CRC

in UC patients is widely accepted, and there is a general
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consensus that longer-duration and extensive UC have been

regarded as the risk factors for developing CRC [2, 4].

Although it is widely accepted that there is increased

risk of CRC in UC patients, the risk of CRC in UC reported

varied a lot, which can be contributed to many different

factors, such as the study design and geographic differ-

ences [4–9]. Eaden et al. [4] published a meta-analysis on

the prevalence and risk factors of UC-CRC. The cumula-

tive Incidence of CRC in UC was 2% at 10 years, 8% at

20 years, and 18% at 30 years of follow-up. Moreover, the

study also suggests that CRC incidence rates in UC patients

varied geographically, with higher risk among residents of

the USA and UK than among Scandinavians and other

countries. Studies based on patients at a tertiary care center

or hospitals tend to demonstrate a higher cancer risk and

worse prognosis. Yet a series of population-based studies

published within the past 5 years suggests that the risk of

CRC had decreased over time [10]. Limited data available

from other countries, for example, Hungary [11], South

Korea [12], and India [13], showed lower risk than that

reported from the West.

In China, the number of patients with ulcerative colitis

(UC) in China has increased threefold in the past 10 years

[14, 15]. Therefore, the number of patients with colorectal

cancer (CRC) associated with UC might also increase since

there is an increased risk of CRC in UC. However, there is

no data available on UC-CRC from China so far. Our aim

was to address the epidemiology and risk factors for

UC-associated CRC in a multi-center retrospective study.

Materials and Methods

The present study was a retrospective cohort analysis of all

patients with a confirmed diagnosis of UC seen in five

central teaching hospitals located in south, east, north, and

central China, respectively (Table 1). Diagnosis was based

on appropriate clinical, endoscopic, histopathological, and

radiologic findings that satisfy the internationally accepted

Lennard-Jones criteria [16]. In the five centrals, the

majority of patients were advised a mapping colonoscopy

at first visit and yearly follow-up colonoscopies after

7 years of disease. Therefore, patients were included in the

study only if they had undergone colonoscopy. From 1998

to 2009, 3,922 patients were reviewed. During colonos-

copy, 0.4% indigo carmine was sprayed to dye the field

which inflammation involved. Biopsies were taken where

there was an abnormal pit pattern according to Kudo’s

classification [17]. Dysplasia was diagnosed by one expe-

rienced gastrointestinal pathologist and then confirmed by

another. Data including gender, age, disease location, dis-

ease duration, colonoscopic follow-up, presence of dys-

plasia in biopsy before CRC, 5-ASA, and steroid therapy

were collected from all of the patients for analysis.

Statistical Analysis

Statistical analysis was performed with SPSS 14.0 software

with the help of a statistician. Variables were tested for

normality by v2 test. Logistic regression was used to test

differences in disease phenotype between subgroups of

patients with UC. Odds ratios (OR) were calculated. Life

table survival analysis was performed to determine the

cumulative risk of CRC in UC patients. p \ 0.05 was

considered significant.

Results

Period Prevalence and Cumulative Incidence of CRC

in UC Patients

Of the 3,922 patients (male/female, 2,117/1,805), CRC was

diagnosed in 34 patients (male 14; female 20) during fol-

low-up. The period prevalence of CRC in patients with UC

was 0.87% from the period between 1998 and 2009. In

addition, the cumulative risk of CRC in China was esti-

mated to be 1.15% (95% confidence interval [CI]

0.71–1.84%) for patients that had UC for 10 years, 3.56%

(95% CI 2.14–5.89%) for patients that had UC for

20 years, and 14.36% (95% CI 7.57–26.3%) for patients

that had UC for 30 years (Fig. 1).

Table 1 Clinical characteristics

of patients with UC and patients

with UC-CRC

Hospital Location No. of UC patients

Nanfang Hospital South China 558

The First Affiliated Hospital of Nanchang University Central China 1,261

The General Hospital of Tianjin Medical University North China 1,178

The Second Affiliated Hospital of Zhejiang University East China 281

The First Affiliated Hospital of Inner Mongolia Medical Collage North China 644
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Characteristics of Patients with UC-CRC

The overall duration of UC in patients with UC-associated

CRC was a median of 12.8 years (range 8–32 years), sig-

nificantly longer when compared to UC patients without

CRC (p \ 0.01). The median age at the time of diagnosis

with colorectal cancer was 57.5 years (range 25–82 years)

compared to 40.0 years (10–82 years) in UC patients

(p \ 0.01). Twenty-eight (82.3%) of the UC-CRC patients

were at an advanced stage when diagnosed. Of these 34

tumors, seven (20.5%) were located in the rectum, 11

(32.4%) in the sigmoid colon, one (2.9%) in the descending

colon, and 15 (44.2%) in the transverse and right colon.

Fourteen (41.2%) of the patients with UC-CRC had been

regularly examined with colonoscopy and ten (29.4%) of

the patients had dysphasia in follow-up colonoscopy. Of

the 34 patients, ten (29.4%) patients had extensive colitis

and 12 (35.3%) patients had pancolitis.

Risk Factor for CRC in UC Patients

As shown in Table 2, age, disease duration, extent of colitis

and the presence of dysplasia in the biopsy sample, 5-ASA/

sulfasalazine (5-ASA: C1.5 g/day; sulfasalazine: C2 g/day

for maintenance therapy) use each were found statistically

significant between UC and UC-CRC patients. We then

further analyzed these factors by logistic regression. As

shown in Table 3, disease duration, extensive colitis, and

the presence of dysplasia in the biopsy sample were iden-

tified as risk factors of UC-CRC. 5-ASA/sulfasalazine was

identified as a protective factor of UC-CRC (Table 3).

Discussion

UC has been widely accepted as one of the risk factors of

CRC. The risk of developing CRC within IBD individuals

increases by 0.5–1.0% annually 8–10 years after the

diagnosis [4]. However, the risk reported varied greatly due

to the difference of geographic environment, ethnicity, and

study design. Studies from the USA and Western Europe

showed that the period prevalence ranged from 1.4 to 34%

[18, 19]. There was limited data from Asian countries due

to lower UC incidence. In South Korea [12], a population-

based nationwide study showed that the period prevalence

of CRC in patients with UC was 0.37%. The cumulative

risk of UC-CRCs was 0.7% by 10 years, 7.9% by 20 years,

and 33.2% by 30 years, which was comparable to that of

Western countries. A single-center retrospective showed

the period prevalence was 0.94% in India [13], much lower

than that in Western countries. In our multi-center retro-

spective study, our data showed that the period prevalence

of CRC in Chinese UC patients was 0.87%. The cumula-

tive risk of UC-CRCs was 1.15% by 10 years, 3.56% by

20 years, and 14.36% by 30 years. The period prevalence

Fig. 1 Cumulative risk of developing CRC in patients with UC

according to disease duration

Table 2 Clinical characteristics

of patients with UC and patients

with UC-CRC

Values are expressed as median

(lower and upper quartiles)

* p \ 0.05 between patients

with UC with and without CRC

v2 test
# p \ 0.01 between patients

with UC with and without CRC

v2 test

UC patients with

CRC (n = 34)

UC patients without

CRC (n = 3,888)

Male/female 14/20 2,103/1,785

Age in years (range) 57.50 (25–82) 40.00 (10–82)#

Duration in years 12.8 (8–32) 5 (0–36)#

Maximum extent

Proctitis, No. (%) 0# 878 (22.6)#

Left-sided, No. (%) 12 (35.3) 2,065 (53.1)

Extensive, No. (%) 10 (29.4) 308 (7.9)

Pancolitis (%) 12 (35.3) 637 (16.4)

Presence of dysplasia in biopsy before CRC (%) 10 (29.4)# 343 (8.8)#

5-ASA/sulfasalazine use 10 (29.4)* 2,943 (75.7)*

Steroid use, No. (%) 8 (23.5) 556 (14.3)

Colonoscopy follow-up 14 (41.2)* 1,064 (27.4)*
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was higher than that in South Korea (0.37%); the possible

explanation for this might be that the study in Korea was

population-based while ours was hospital-based. In accor-

dance with previous reports in Asian countries, the period

prevalence of UC-CRCs determined in the present study

was lower when compared to the results of the global meta-

analysis conducted by Eaden et al. [14]. Several factors

may have contributed to the low incidence. First, the

incidence of UC in China was still lower than the Western

countries, although it increased in recent years [14, 15].

Second, the severity of inflammation was proven to be a

risk factor for colorectal neoplasia in UC [20, 21]. Most

UC patients in China have mild inflammation and can

maintain remission by 5-aminosalicylates [14, 15]. Third,

regarding the study design, most studies in the Western

countries were prospective studies in which patients were

regularly followed-up and enough biopsy specimens, usu-

ally four biopsies in every 10 cm, were taken. However,

our study was a retrospective one and some of patients

were not followed-up regularly. Even in regularly fol-

lowed-up patients, fewer specimens from fewer parts were

taken, significantly lower than that in the prospective

studies. Of note, the cumulative risk was found to be

comparable to those of Western countries, which suggested

that the period prevalence of UC-CRC in China might be

growing. Therefore, we may conclude that the accuracy

period prevalence of CRC in Chinese UC patients may be

higher in future prospective studies.

Disease duration and extent are frequently identified

as two independent risk factors for CRC in patients with

UC [4]. In accordance with previous studies, of the 34

UC-CRC patients in our cohort, 24 have disease durations

of more than 8 years and 64.7% of the patients have

extensive colitis or pancolitis. Statistical analysis also

revealed that a disease duration longer than 10 years and

extensive colitis were risk factors of CRC in UC patients.

Given the theory that chronic inflammation plays the

most important role in malignant transformation, it can be

reasonably concluded that anti-inflammatory therapy such

as 5-ASA or steroid use may potentially act as a protective

factor during the malignant transformation in UC patients.

However, there was some conflict as to whether the che-

moprevention can prevent CRC progression in UC patients.

Theoretically, Brown et al. [22] confirmed that Mesalamine

can inhibit epithelial beta-catenin activation in chronic

ulcerative colitis, thereby preventing CRC progression in

UC. In clinical studies, although Terdiman et al. [23]

proved that treating IBD patients with 5-ASA medications

was not found to have a protective effect against colitis-

related CRC when assessed over a short period of expo-

sure, another large epidemiological study showed that

regular 5-ASA use is associated with some reduction in the

risk of CRC developing in UC [24]. In agreement with

previous studies, we have demonstrated a negative asso-

ciation between 5-ASA use and UC-CRC, suggesting that

this may be a protective role of UC-CRC. However, we do

not have exact data on patient compliance as for the

duration or dose change. So the result that 5-ASA may be a

protective role of UC-CRC in our study is not so reliable.

Endoscopic surveillance remains to be an important

method to detect UC-CRC [25]. Surveillance colonoscopy

may permit earlier detection of CRC, with a correspond-

ingly improved prognosis. Guideline and consensus on

screening and surveillance UC-CRC from the Europe and

USA both paid much attention on the endoscopic surveil-

lance in UC [26, 27]. However, confirmed evidence is

lacking that surveillance colonoscopy prolongs survival in

patients with UC. In our study, 14 patients with UC-CRC

received endoscopic follow-up and 10 was found dysplasia

before diagnosed CRC. In UC patients who underwent

regular endoscopic follow-up, once dysplasia is found,

there will indicate a high risk of CRC in these patients. Our

data proved that there was an increased risk in patients who

were found to have dysplasia during surveillance, which

indicated that more careful follow-up should be performed

in these patients.

Apart from the risk factors mentioned above, primary

sclerosing cholangitis, diabetes, smoking, and appendec-

tomy [28, 29] are also regarded as risk factors for

UC-CRC. However, we failed to collect these data because

our study was retrospective, which was major limitation of

our study. Despite this, our study provided the risk and risk

factors of CRC in UC patients for the fist time in China. In

conclusion, we found that the period prevalence of CRC

was high in our patients with UC but was lower compared

to that reported in Western countries. However, the

cumulative risk in China was comparable to that in the

West, which indicated that the incidence of UC-CRC might

Table 3 Risk factors of

UC-CRC by logistic regression

a Compared to left-sided colitis

Factors p value OR (95% CI)

Duration 0.005 1.059 (1.018–1.103)

Extenta 0.024

Extensive colitis 0.033 8.929 (1.199–66.481)

Pancolitis 0.017 12.405 (1.568–98.160)

Presence of dysplasia in biopsy before CRC 0.000 7.843 (3.513–17.511)

5-ASA/sulfasalazine use 0.001 0.283 (0.133–0.602)
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not have reached a steady state in China. Thus, a popula-

tion-based, prospective study should be carried out to

evaluate the accurate risk of CRC in UC patients in China.
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