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Introduction

Colorectal cancer is a major public health problem 
globally. Overall, it ranks as the third most frequent cancer 
worldwide, and the third and second most frequent cancer 
in men and women respectively (Jemal et al., 2011). The 
incidence of colorectal cancer in Asia, and particularly 
South East Asia, has assumed the global trend. Presently, 
colorectal cancer is the third most frequent cancer in Asian 
men and women (Pourhoseingholi, 2012). 

Colorectal cancer is the second leading cancer 
among the general population in Malaysia, according 
to the Ministry of Health annual report 2011 Yahaya et 
al (2010). Colorectal cancer accounts for 12.7% of all 
cancers diagnosed, comprising 15.7% and 10.4% of male 
and female cancers respectively. Nearly equal numbers 
of colon and rectal cancers were diagnosed (4,547; 15.7 
per 100,000 versus 4,689; 16.2 per 100,000) with similar 
mortality rates (241; 0.83 per 100,000 versus 229; 0.79 
per 100,000).
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Abstract

 Background: Colorectal cancer is the second most frequent cancer in Malaysia.  Nevertheless, there is little 
information on treatment and outcomes nationally. We aimed to determine the demographic, clinical and 
treatment characteristics of colorectal cancer patients treated at the University Malaya Medical Centre (UMMC) 
as part of a larger project on survival and quality of life outcomes. Materials and Methods: Medical records of 
1,212 patients undergoing treatment in UMMC between January 2001 and December 2010 were reviewed. A 
retrospective-prospective cohort study design was used. Research tools included the National Cancer Patient 
Registration form. Statistical analysis included means, standard deviations (SD), proportions, chi square, t-test/
ANOVA. P-value significance was set at 0.05. Results: The male: female ratio was 1.2:1. The mean age was 62.1 
(SD12.4) years. Patients were predominantly Chinese (67%), then Malays (18%), Indians (13%) and others (2%). 
Malays were younger than Chinese and Indians (mean age 57 versus 62 versus 62 years, p<0.001). More females 
(56%) had colon cancers compared to males (44%) (p=0.022). Malays (57%) had more rectal cancer compared 
to Chinese (45%) and Indians (49%) (p=0.004). Dukes’ stage data weres available in 67%, with Dukes’ C and D 
accounting for 64%. Stage was not affected by age, gender, ethnicity or tumor site. Treatment modalities included 
surgery alone (40%), surgery and chemo/radiotherapy 32%, chemo and radiotherapy (8%) and others (20%). 
Conclusions: Significant ethnic differences in age and site distribution, if verified in population-based settings, 
would support implementation of preventive measures targeting those with the greatest need, at the right age.  
Keywords: Colorectal cancer - epidemiology - ethnic variation - Kuala Lumpur - Malaysia
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The upward trend in incidence of colorectal cancers in 
Asia is influenced by lifestyle and environmental factors 
such as smoking, obesity, physical inactivity and, to some 
extent, the ethnic background of the patients (Chong et al., 
2009; Tsukuma et al., 2011). This suggests an urgent need 
to understand the differential burden of colorectal cancer 
in countries in Asia (Hyodo et al., 2010). Therefore, study 
of the epidemiologic characteristics of colorectal cancer in 
Malaysia is both necessary and timely, in order to guide 
the establishment of screening services, plan colorectal 
cancer prevention public health education and awareness 
campaigns and improve treatment outcomes.

Consequently, we aimed to study the epidemiologic 
characteristics, survival and health-related quality of life 
(HRQOL) of the colorectal cancer patients treated at the 
University Malaya Medical Centre (UMMC) over a ten-
year period. This paper reports the first components of the 
research whose aim was to determine the demographic, 
clinical and treatment characteristics of colorectal cancer 
patients treated at the UMMC between January 2001 and 
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December 2010.

Materials and Methods

Colorectal cancer patients treated at UMMC between 
2001 and 2010 were studied. Data was retrieved from 
patients’ medical records retrospectively from January 
2001 to December 2008, and prospectively from January 
2009 to December 2010. The Malaysian National Cancer 
Patient Registry-Colorectal cancer (NCPR) form (version 
1.0) was used to record the data. The form was primarily 
designed to obtain data for the newly established National 
Colorectal Cancer Registry by the Clinical Research 
Centre (CRC), Malaysia (Wendy and Radzi, 2008). Each 
patient’s unique national identity card as well as hospital 
registration number was used to identify and link their 
medical records. In this study, only Malaysian citizens or 
permanent residents with a diagnosis of colorectal cancer 
were included.

Demographic variables studied were: age at the time of 
diagnosis, gender and ethnicity. The clinical characteristics 
included are; tumor site, Dukes stage, and tumor cellular 
differentiations. The treatment variables were surgery, 
type of surgery, urgency of surgery, chemotherapy and 
radiotherapy. 

Exploratory data analysis was done to identify the 
missing data and guide the choice of statistical test. Age 
and other quantitative variables were summarized using 
mean and standard deviations, while gender, ethnicity 
and other categorical variables were summarized using 
proportions and percentages. The Chi squared (Chi2) 
test was used to compare differences in proportions 
between categorical variables. Differences in means for 
two or more numeric variables were examined using 
t-test and ANOVA respectively. Where differences were 
observed, post hoc (Bonferroni) analysis was performed 
to understand the nature of the differences. A two-tailed 
significance level of 0.05 was used. Analysis was done 
using SPSS version 21.0 for windows, (SPSS Inc., 
Chicago, Illinois, USA). This project was approved by 
the ethics committee of the University Malaya Medical 
Centre (PPUM/UPP/300/02/02, MEC 770.2).

Results 

Demographic characteristics of the patients 
The final sample consisted of 1212 colorectal cancer 

patients. The male to female ratio was 1.2:1. Sixty-seven 
per cent were Chinese, 18%, were Malays, 13% Indians, 
and 2%other ethnic groups. 

The mean age was 61 years (SD13); the majority were 
more than 60 years of age (59%), and 7% were aged 40 
years and below. There was no significant difference in 
mean age between male [61 years (SD 12)] and female 
[61 years (SD 14)] patients (t (N=1212) =0.672; p=0.502). 
There was no difference in mean age between patients 
diagnosed in 2001-2005 [60 years (SD 13)] and those 
diagnosed in 2006-2010 [61 years (SD 13)] (t (N=1212) 
=1.173; p=0.241). Interestingly, the mean age differs 
significantly between ethnic groups (F (N=1212) =11.83; 
p<0.001). Further post hoc (Bonferroni) analysis reveals 

that Malays (57 years) were diagnosed at a younger age 
compared to the Chinese (62 years) (p<.001), and Indians 
(62years) (p=0.022) respectively. So also ‘others’ minority 
group (54 years) present at far younger age than the 
Chinese (p=0.024) and Indians (p=0.014). Demographic 
characteristics are presented in Table 1.

Clinical characteristics and co-morbid conditions
Details of the co-morbid medical conditions, clinical 

characteristics can be found in Table 2. The majority of 
patients had their cancer located at the rectum (32%), 
followed by the sigmoid colon (20%), recto sigmoid 
junction (13%) and caecum and ascending colon (12%). 
Females had more colon cancer (56%) compared to 
males (44%); the difference was statistically significant 
(χ2= 7.668, p =0.022). Malays tended to have more rectal 
cancers (57%); whereas Chinese (55%) and Indians 
(52%) had more colon cancers. This difference was also 
statistically significant (χ2=17.28, p=0.008). 

At the time of diagnosis, 26% had hypertension 
and 16% had diabetes mellitus. Pre-operative carcino-
embryonic antigen was elevated in 21% of patients. High-
grade tumors (i.e. poorly and undifferentiated tumors) 
were present in 5% of patients.  

In relation to staging, only 5% had Dukes’ stage 
A. The majority were Dukes’ C (45%) followed by B 
(31%) and D (19%). There was no significant difference 
in stage distribution, between males and females (χ2= 
0.815, p=0.846), nor between ethnic groups (χ2=6.710, 
p=0.876). Similarly, stage did not differ among the age 
groups (χ2=20.13, p=0.065). Table 3 shows Dukes’ stage 
distribution according to patients, disease and treatment 
characteristics. 

Information on histological grade was available in 

Table 1. Demographic Characteristics of Patients 
(n=1212)
Characteristics  n %
Age groups (years) ≤ 39 83 6.8
 40-49 121 10
 50-59 291 24
 60-69 410 34
 ≥ 70 307 25.3
 Mean age (SD)* 61(13) -
Gender  Male 668 55.1
 Female 544 44.9
 Ratio male: female 1.2:1 -
Ethnic groups  Chinese 808 66.7
 Malays 225 18.6
 Indians 157 13.0
 Others 22 1.7
Diagnosis Year  2001 79 6.5
 2002 100 8.3
 2003 100 8.3
 2004 137 11.3
 2005 134 11.1
 2006 136 11.2
 2007 144 11.9
 2008 153 12.5
 2009 115 9.5
 2010 114 9.4
*SD standard deviations
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statistically significant (χ2=4.496, p=0.026). Ethnicity 
was not associated with tumor grade (χ2=1.54, p=0.674). 

Treatment characteristics
Treatment characteristics are shown in Table 4. Surgery 

(82%) was the most common treatment strategy used 
during the study period. Of the surgeries performed, 11% 
were emergency operation. The commonest procedures 
were anterior resection (all types; 26%); followed by right 
hemi-colectomy (all types; 22%); and abdomino-perineal 
resection (10%). Further analyses showed that 40.3% had 
surgery alone, 32.4% had surgery and chemotherapy or 
radiotherapy, 8.3% had chemotherapy and radiotherapy, 
9.6% had surgery, chemotherapy and radiotherapy and 
9.4% had palliative care only.

Discussion

Colorectal cancer is no longer predominantly a disease 
of the Western world.  Colon and rectal cancers are now 
a major public health problem in Malaysia, yet there is 
little data on its management, as national data is currently 
focused on epidemiology, and is limited by under-
reporting. Hospital-based clinical and epidemiologic 

Table 2. Comorbid Medical Conditions and Clinical 
Characteristics of Colorectal Cancer Patients (n=1212)
Characteristics No.    %
Co morbidity  Hypertension 318 26.2
 Diabetes 196 16.2
Colon cancer  Appendix 6 0.5
 Caecum 69 6.0
 Ascending colon 72 6.3
 Hepatic flexure 35 3.0
 Transverse colon 48 4.2
 Splenic flexure 33 2.9
 Descending colon 44 3.8
 Sigmoid colon 245 21.4
 Colon NOS 44 3.8
Rectal cancer Recto-sigmoid 156 13.6
 Rectum 383 33.4
 Ano rectal 13 1.1
 Unknown  64 -
Dukes stage A 41 5.0
 B 256 31.5
 C 366 44.9
 D 151 18.6
 No HPE/Unknown 398 -
Grade  Low 802 66.2
 High  60 5.0
 Unknown 350 28.8
Preoperative CEA Not elevated (≤ 5.0ng/ml) 543 44.8
 Elevated (≥ 5.1 ng/ml) 256 21.1
 Not taken/unknown 413 34.1

Table 3. Dukes Stage Distribution according to Selected 
Patients Characteristics (n=814)
Characteristics A B C D P value
 (n=41) (n=256) (n=366) (n=151) 

Period of diagnosis     0.077
 2001-2005 16(4.8) 105(31.3) 139(41.1) 76(22.6) 
 2006-2010 25(5.2) 151(31.6) 227(47.5) 75(15.7) 
Age     0.065
 ≤ 39 - 16(32.0) 24(48.0) 10(20.0) 
 40-49 1(1.2) 19(23.2) 42(51.2) 20(24.4) 
 50-59 10(5.0) 57(28.6) 91(45.7) 41(20.6) 
 60-69 18(6.4) 83(29.4) 131(46.5) 50(17.7) 
  ≥ 70 12(6.0) 81(40.3) 78(38.8) 30(14.9) 
Gender     0.846
 Male 24(5.3) 141(31.1) 208(45.9) 80(17.7) 
 Female 17(4.7) 115(31.1) 158(43.8) 71(19.7) 
Ethnicity     0.678
 Chinese 27(4.9) 172(31.5) 243(44.5) 104(19.0) 
 Malays 9(6.0) 39(26.2) 71(47.7) 30(20.1) 
 Indians 5(4.8) 38(36.2) 47(44.8) 15(14.3) 
 Others - 7(50.0) 5(35.7) 2(14.3) 
Site     0.398
 Colon  18(4.1) 141(31.9) 208(47.1) 75(17.0) 
 Rectal 22(6.2) 112(31.7) 152(43.1) 67(19.0) 
Treatment modalities     <.001*
 Surgery alone 30(73.2) 116(45.3) 91(25.0) 62(41.1) 
 Surg+chemo/radio 6(14.6) 77(30.1) 168(46.0) 67(44.4) 
 Surg+chemo+radio 4(9.8) 28(11.0) 51(14.0) 8(5.3) 
 Chemo±radio only 1(2.4) 18(7.0) 36(10.0) 7(4.6) 
 Palliative - 17(6.6) 20(5.0) 7(4.6) 

*chi square (x2) significant at p-value ≤0.05, **CEA; carcino embryonic antigen

Figure 1. Tumor Grade Distribution by Age Groups

Table 4. Treatment Modalities, Operation Types and 
Patients Presentation
Characteristics  n %

Treatment modality (n= 1212)  
 Surgery alone 488 40.3
 Surgery plus Chemo/Radio 393 32.4
 Surgery plus Chemo and Radio 116 9.6
 Chemo and Radio alone 101 8.3
 Palliative  114 9.4
Type of operation (n=997)  
 AR(AR, HAR, ULAR,LAR)a 261 26.2
 APRb 101 10.1
 Rt hemi colectomy plus (Ext)c 215 21.6
 Lf hemi colectomy plus (Ext)d 78 9.9
 Sigmoid colectomy 96 9.6
 Subtotal/total colectomy 56 5.6
 Transverse colectomy 13 1.3
 Hartman’s procedure 68 6.8
 Laparotomy 11 1.1
 Otherse 98 9.8
Urgency of operation (n=997)  
 Elective 481 48.2
 Emergency 134 13.4
 Unknown 382 38.2

*Note. a Anterior resection including high, low and ultralow anterior resection; 
bAbdomino Perineal Resection; c Right hemi colectomy including (extended 
right); d Left hemi colectomy including (extended left) and; e Other procedures 
e.g. appendectomy

862 patients. As shown in Figure 1, the ratio of high 
grade tumors between the younger age group (≤39 years) 
and the older (≥ 40 years) was 2.5:1 (15.8% vs 6.3%); 
this difference was statistically significant (χ2=7.35, P< 
0.007). Males (57%) had low grade tumors compared 
to female (44%). Conversely, more females (58%) had 
high grade tumors than male (42%). The difference was 
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research remains a valuable means of understanding the 
current burden of colorectal cancers in countries with 
limited data at the national level. In addition to being 
the primary sources for national level epidemiological 
data, hospital-based data provides more clinically-rich 
information on patients, including treatment and outcomes 
of treatment. It therefore contributes significantly in the 
resource management for patients, hospitals and the 
country (Nadathur, 2010).  In this research, we studied a 
ten-year cohort of colorectal cancer patients treated at the 
UMMC. Findings were compared with previous literature 
from Malaysia and other countries.

Regarding the demographic, clinical and treatment 
characteristics, our patients are generally similar to other 
patients in Malaysia and other South East Asian countries. 
We found mean age to be around 60 years, more male 
patients and over two-thirds are of Chinese ethnicity. 
These findings are similar to the earlier studies in Malaysia 
(Zarihah et al., 2003; Goh et al., 2005; Ooi et al., 2005; 
Chong et al., 2009; Hassan et al., 2010). 

The mean age was slightly lower than reported in 
Singapore, Japan and the Western world (Vines et al., 
2003). Similar to earlier reports, this study reiterates that 
a significant proportion of Malays present at younger age 
compared to the Chinese and Indians (King and Kutty, 
1971). A recent study from Jeddah Saudi Arabia reports 
mean age of 58 for male and 53 for female (Mosli and 
Al-Ahwal, 2012) and Iran mean age of 57.7 for male and 
56.6 for female (Hajmanoochehri et al., 2014). Possible 
explanations are yet to be unveiled. However, genetic 
factors might be responsible. These findings are important 
when screening services are considered in the Malaysian 
multi-ethnic society.  Future research is needed to 
understand the risk factors and pathogenesis of colorectal 
cancer among the different ethnic groups in Malaysia. 

No significant difference between males and females 
was observed in our study. This is similar to a recent 
study from Iran (Hajmanoochehri et al., 2014). Previous 
studies, however, suggested that males have a higher risk 
for colorectal cancer (Mosli and Al-Ahwal, 2012; Shah 
et al., 2014). This is said to be due to exposure to dietary, 
lifestyle risk sex-specific exposure to/or metabolism 
of environmental risk factors, differences in screening 
experiences and access to medical care (de Kok et al., 
2008; Koo and Leong, 2010). It is possible that males in 
our population are less likely to demonstrate health-related 
help-seeking behavior, and thus are under-diagnosed 
compared with females. 

The higher incidence in Chinese patients is in line 
with the earlier observation that ethnicity may play a 
role in the etiology of colorectal cancers in Asia (Yee 
et al., 2009; Pourhoseingholi, 2012). Although previous 
Malaysian national cancer registry reports have shown the 
Chinese having the highest incidence of colorectal cancer 
(Zarihah et al., 2003; Lim et al., 2004; Zainal Ariffin et al., 
2011; Shah et al., 2014), local registries have sometimes 
contradicted this; this was attributed to dissimilarities 
in the local ethnic distribution. However, given the 
proportion of Chinese colorectal cancers far exceeds their 
proportion in our catchment area, it is likely to reflect a 
true increased risk. Similar findings were reported from 

Brunei (Chong et al., 2009). As expected, Indians have 
the lowest figures. Pathy et al. (2012) concluded that 
colorectal cancer incidence among Indians remains the 
lowest compared to other races in Asia. 

The clinical features observed in our cohort of patients 
reflect the current trend in colorectal cancer in most 
developing nations. As expected, patients in UMMC had 
more rectal cancers (involving recto-sigmoid, rectum and 
ano-rectal sites). These cancers are as well more among the 
male population compared to female. Also, rectal cancers 
were more in the Malay ethnic groups. These findings are 
similar to the findings of a recent study from a review of 
surgeries relating to colorectal cancers in the northern 
state of Kedah (Hassan et al., 2011). 

One of the most striking observations is that two-
thirds of patients had advanced stage (Dukes’ C and 
D), irrespective of their gender, age or ethnicity. Law et 
al (2009) reported that the ethnic background of rectal 
cancer patients in UMMC was not associated with pre-
hospital delays, and others have suggested that access to 
health care, rather than ethnicity or racial background, 
determines stage at presentation (Hassan et al., 2009; 
Laiyemo et al., 2010). Similarly, African-Americans are 
at increased risk of presenting with late stage cancers, and 
poorer overall outcomes, compared to Caucasians, mainly 
due to difficulties with health care access (Sabounchi et 
al., 2012). Other factors affecting delay in diagnosis of 
colorectal cancer in our settings are poor knowledge of 
the symptoms, attitudes to screening  as well as health 
care personnel failure to suspect colorectal cancer in 
patients presenting with a rectal bleeding (Hashim et al., 
2010; Kong et al., 2010; Hashim et al., 2011). Advanced 
colorectal cancer disease in 2/3rd of the patients was also 
reported among patients in other Asian counties (Amin et 
al., 2012; Hajmanoochehri et al., 2014)

Our younger (≤ 40 years) patients had significantly 
higher tumor grade compared to older age groups. This 
is in line with previous studies where colorectal cancers 
were found to be more aggressive, spread faster and 
are associated with a poor prognosis in younger age 
groups (Chou et al., 2011; Amin et al., 2012). The higher 
proportion of young Malays affected suggests that this 
section of the population may need to be screened at a 
younger age than the Asian Pacific guidelines suggest.

Treatment delivered in our center is in accordance with 
evidence-based recommendations. The use of surgery 
as the primary treatment modality, and indications for 
adjuvant chemo- and radiotherapy, are well established 
in the literature. As summarized by the National Institute 
of health and Care Excellence full guidelines 2011, the 
choice of treatment modality depends on presentation as 
emergency or otherwise, pre-treatment staging, presence 
of co-morbidities, metastasis, tumor site, level of risk for 
local recurrences (rectal cancer). The decision on the final 
treatment modality will depends on proper assessment of 
these parameters and decision of both the management 
team and a well-informed patient. 

Not surprisingly, the majority of our patients received 
surgery, even those with metastatic disease, where the 
aim was either curative resection or surgical palliation 
of a symptomatic primary. A significant proportion also 
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received chemotherapy in the form of adjuvant therapy, 
and a few had radiotherapy depending on the tumor 
location, stage and general wellbeing of the patient; this 
reflects the late stage of presentation of our patients. 

Our study has several strengths, including the use of 
a large sample of patients, from a tertiary hospital, with a 
functional multi-disciplinary team dedicated to the care 
of colorectal cancers. The exclusion of non-Malaysian 
patients is useful as we want to identify any environmental 
associations. The other point is that our data encompasses 
a longer time frame than any of the registry data, and has 
more clinical treatment data. 

Apart from the strengths listed above, some limitations 
need to be highlighted. One limitation is in the retrospective 
component of the study. Patients were identified using ICD 
codes from the hospital medical records. This coupled 
with the lack of synoptic histopathology reporting and 
other patient details in the early years (before 2008) limit 
the completeness of data. Our finding therefore, needs 
verification in larger population-based dataset.

In conclusion, systematic data collection monitoring 
of patients follow up to ensure quality data are obtained 
for both hospital based studies should be undertaken. 
In addition, synoptic reporting of histopathology 
examinations is urgently needed. At the same time, for 
any measure control and preventive measures to work, the 
characteristics and differences identified among colorectal 
cancer patients must be considered. For example, health 
education and screening campaigns should target both men 
and women equally, and screening should be carried out 
at younger age for the Malays compared to the Chinese 
and Indians. 

This study adds to the scant body of knowledge 
regarding characteristics of patients with colorectal cancer, 
and thus provides a foundation for further studies on the 
subject matter. Further research is needed to clarify the 
risk factors of colorectal cancer among the different ethnic 
groups in Malaysia, the role of tumor biology, genetics, 
and lifestyle risk factors in explaining differences in how 
colorectal cancers present and behave. 

Acknowledgements 
The study was also partially supported by the 

STeMMProgramme, the University of Malaya/Ministry 
of Higher Education (UM/MOHE) High Impact Research 
Grant (No: E000010-20001).

References
Amin TT, Suleman W, Al Taissan AA, et al (2012). Patients’ 

profile, clinical presentations and histopathological features 
of colo-rectal cancer in Al Hassa region, Saudi Arabia. Asian 
Pac J Cancer Prev, 13, 211-16. 

Chong VH, Abdullah MS, Telisinghe PU, Jalihal A (2009). 
Colorectal cancer: incidence and trend in Brunei Darussalam. 
Singapore Med J, 50, 1085-9. 

Chou CL, Chang SC, Lin TC, et al (2011). Differences in 
clinicopathological characteristics of colorectal cancer 
between younger and elderly patients: an analysis of 322 
patients from a single institution. Am J Surg, 202, 574-82.

de Kok IM, Wong CS, Chia KS, et al (2008). Gender differences 

in the trend of colorectal cancer incidence in Singapore, 
1968-2002. Int J Colorectal Dis, 23, 461-7.

Goh KL, Quek KF, Yeo GTS, et al (2005). Colorectal cancer 
inAsians: a demographic and anatomic survey in Malaysian 
patients undergoing colonoscopy. Aliment Pharmacol Ther, 
22, 859-64

Hajmanoochehri F, Asefzadeh S, Kazemifar AM, Ebtehaj M 
(2014). Clinicopathological features of colon adenocarcinoma 
in Qazvin, Iran: a 16 year study. Asian Pac J Cancer Prev, 
15, 951-5. 

Hashim SM, Fah TS, Omar K, et al (2011). Knowledge of 
colorectal cancer among patients presenting with rectal 
bleeding and its association with delay in seeking medical 
advice. Asian Pac J Cancer Prev, 12, 2007-11. 

Hashim SM, Omar K, Fah TS, et al (2010). Factors influencing 
late consultation among patients with rectal bleeding in 
University Kebangsaan Malaysia Medical Centre. Asian 
Pac J Cancer Prev, 11, 1335-9. 

Hassan MO, Arthurs Z, Sohn VY, Steele SR (2009). Race does 
not impact colorectal cancer treatment or outcomes with 
equal access. Am J Surg, 197, 485-90. 

Hassan MR, Khamizar W, Raihan N, Kiew KK (2010). Incidence 
of colorectal cancer in Kedah and Perlis, Malaysia. J 
Gastroenterol Hepatol, 25, 73. 

Hassan MRA, Khazim WKW, Mustapha NRN, Othman 
Z (2011). Features of colorectal cancer in Malaysia. J 
Gastroenterol Hepatol, 26, 90. 

Hyodo I, Suzuki H, Takahashi K, et al (2010). Present status 
and perspectives of colorectal cancer in Asia: Colorectal 
Cancer Working Group report in 30th Asia-Pacific Cancer 
Conference. Jpn J Clin Oncol, 40, 38-43.

IARC. Chapter 17 The role of cancer registries (pp. 385-403).
Jemal A, Bray F, Center MM, et al (2011). Global cancer 

statistics. CA Cancer J Clin, 61, 69-90. 
King M,  Kutty MK (1971). Carcinoma of he stomach, colon, 

and rectum. A survey of 772 surgical biopsies from Malaya. 
Br J Surg, 58, 123-6. 

Kong CK, Roslani AC, Law CW, Law SC, Arumugam K (2010). 
Impact of socio-economic class on colorectal cancer patient 
outcomes in Kuala Lumpur and Kuching, Malaysia. Asian 
Pac J Cancer Prev, 11, 969-74. 

Koo JH, Leong RW (2010). Sex differences in epidemiological, 
clinical and pathological characteristics of colorectal cancer. 
J Gastroenterol Hepatol, 25, 33-42.

Laiyemo AO, Doubeni C, Pinsky PF, et al (2010). Race and 
colorectal cancer disparities: health-care utilization vs 
different cancer susceptibilities. J Natl Cancer Inst, 102, 
538-46. 

Law CW, Roslani AC, Ng LL (2009). Treatment delay in rectal 
cancer. Med J Malaysia, 64, 163-5. 

Lim GCC, Halimah Y (2004). The second report of the national 
cancer registry: cancer incidence in malaysia 2003. kuala 
lumpur: national cancer registry of Malaysia.

Mosli MH, Al-Ahwal MS (2012). Does the increasing trend of 
colorectal cancer incidence in Jeddah reflect a rise in the 
Kingdom of Saudi Arabia? Asian Pac J Cancer Prev, 13, 
6285-8. 

Nadathur SG (2010). Maximising the value of hospital 
administrative datasets. Aust Health Rev, 34, 216-23. 

Ooi CH, Kayu A, Yao SK, et al (2005). Epidemiology of Cancer 
in Sarawak 1996-2000. In CH Ooi, A Kayu, S K Yao, B Helli, 
W Mastulu & J. Assan. (Eds.), (pp. 39). Sarawak: Sarawak 
Health Department 

Pathy S, Lambert R, Sauvaget C, Sankaranarayanan R (2012). 
The incidence and survival rates of colorectal cancer in 
India remain low compared with rising rates in East Asia. 
Dis Colon Rectum, 55, 900-6. 



Bello Arkilla Magaji et al

Asian Pacific Journal of Cancer Prevention, Vol 15, 20146064

0

25.0

50.0

75.0

100.0

N
ew

ly
 d

ia
gn

os
ed

 w
ith

ou
t 

tr
ea

tm
en

t 

N
ew

ly
 d

ia
gn

os
ed

 w
ith

 t
re

at
m

en
t 

Pe
rs

is
te

nc
e 

or
 r

ec
ur

re
nc

e

Re
m

is
si

on

N
on

e

Ch
em

ot
he

ra
py

Ra
di

ot
he

ra
py

Co
nc

ur
re

nt
 c

he
m

or
ad

ia
tio

n

10.3

0

12.8

30.025.0

20.310.16.3

51.7

75.0
51.1

30.031.3
54.2

46.856.3

27.625.0
33.130.031.3

23.7
38.0

31.3

0

25.0

50.0

75.0

100.0

N
ew

ly
 d

ia
gn

os
ed

 w
ith

ou
t 

tr
ea

tm
en

t 

N
ew

ly
 d

ia
gn

os
ed

 w
ith

 t
re

at
m

en
t 

Pe
rs

is
te

nc
e 

or
 r

ec
ur

re
nc

e

Re
m

is
si

on

N
on

e

Ch
em

ot
he

ra
py

Ra
di

ot
he

ra
py

Co
nc

ur
re

nt
 c

he
m

or
ad

ia
tio

n

10.3

0

12.8

30.025.0

20.310.16.3

51.7

75.0
51.1

30.031.3
54.2

46.856.3

27.625.0
33.130.031.3

23.7
38.0

31.3

0

25.0

50.0

75.0

100.0

N
ew

ly
 d

ia
gn

os
ed

 w
ith

ou
t 

tr
ea

tm
en

t 

N
ew

ly
 d

ia
gn

os
ed

 w
ith

 t
re

at
m

en
t 

Pe
rs

is
te

nc
e 

or
 r

ec
ur

re
nc

e

Re
m

is
si

on

N
on

e

Ch
em

ot
he

ra
py

Ra
di

ot
he

ra
py

Co
nc

ur
re

nt
 c

he
m

or
ad

ia
tio

n

10.3

0

12.8

30.025.0

20.310.16.3

51.7

75.0
51.1

30.031.3
54.2

46.856.3

27.625.0
33.130.031.3

23.7
38.0

31.3

Pourhoseingholi MA (2012). Increased burden of colorectal 
cancer in Asia. World J Gastrointest Oncol, 4, 68-70. 

Sabounchi S, Keihanian S, Anand BS (2012). Impact of race on 
colorectal cancer. Clin Colorectal Cancer, 11, 66-70. 

Shah SA, Neoh HM, Rahim SS, et al (2014). Spatial analysis 
of colorectal cancer cases in Kuala Lumpur. Asian Pac J 
Cancer Prev, 15, 1149-54. 

Tsukuma H, Ioka A, Tanaka M (2011). Incidence and mortality of 
colorectal cancer--international comparison. Nihon Rinsho, 
69, 45-50. 

Vines JJ, Ardanaz E, Arrazola A, Gaminde I (2003). Population-
based epidemiology of colorectal cancer: causality review. 
An Sist Sanit Navar, 26, 79-97. 

Wendy L, Radzi M (2008). New registry: national cancer patient 
registry--colorectal cancer. Med J Malaysia, 63, 57-8. 

Yahaya DD, Yoong CC, Sulaiman DD, et al (2011). Annual 
report 2008 Kuala Lumpur: Ministry Of Health Malaysia.

Yee YK, Tan VP, Chan P, et al (2009). Epidemiology of colorectal 
cancer in Asia. J Gastroenterol Hepatol, 24, 1810-6. 

Zainal Ariffin O, Nor Saleha IT (2011). National cancer Registry 
Report 2007. In O Zainal Ariffin & I. T. N. Saleha (Eds.). 
Kuala Lumpur: Ministry of Health.

Zarihah MZ, Mohd Yusoff H, Devaraj T, et al (2003). Penang 
Cancer Registry Report 1994-1998 (P. S. H. Department, 
Trans.) (Vol. 6, pp. 34). Penang: Penang State Health 
Department.


