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Background: Colorectal cancer is the second most common cancer in Malaysia. Its disease burden is likely
to increase over time owing to its current trends in this region. This study was undertaken to determine
the 5-year survival rate and prognostic factors for survival in colorectal cancer patients treated in a tertiary
hospital, in Malaysia.

Methods: We reviewed the records of colorectal cancer patients treated in Hospital Tuanku Ja’afar
Seremban, Malaysia from 2008 to 2012. Survival analysis at five years was performed using the Kaplan-Meier
method. Cox proportional hazard regression analysis was carried out to determine the predictors of 5-year
colorectal cancer survival.

Results: Of the 275 patients, 43.3% were colon cancers, 51.8% were rectal cancers. Only 2.2% were
diagnosed in Stage I. 28.7%, 33.1%, and 16.7% were in Stage II, IIT and IV respectively; 62/79 (78%) of
Stage II patients were in Stage IIb; 15.7% of patients were below the age of 50 and fewer of them presented
early (P=0.002). The overall 5-year survival was 46.5%. It was 67.9%, 50.5% and 12.8% for Stage 1&II,
IIT and IV patients respectively. Early stage of cancer (P<0.001) and age below the mean (P=0.01) were the
most significant factor in predicting better survival. Gender and ethnic group were not associated with late
presentation nor survival. Neither was there a difference between colon and rectum cancers nor patients who
received elective surgical treatment compared to patients receiving other treatment first (P=0.085).
Conclusions: Late presentation is the most important predictor for poor outcome for colorectal cancer in

Seremban. Patients under the age of 50 years present late more often, but do not have poorer survival.
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Introduction to be less common in the Asian population compared to the
Western population. However, there is an increasing trend

Globally, colorectal cancer is the third most commonly in colorectal cancer incidence and mortality noticed in

diagnosed cancer, with over 1.4 million new cases estimated Asian countries, including Malaysia (1-3).

to have occurred in 2012 (1). Colorectal cancer was believed Colorectal cancer is the second most common cancer
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among both males and females in Malaysia with an age-
standardized rate of 18.3 per 100,000 persons per year in
2012 (1,4). The burden owing to colorectal cancer is likely
to further increase over time in Malaysia due to its rapid
urbanization and aging population (4,5). The survival rate
of patients with colorectal cancer is associated with the
stage of the disease at presentation and it can be effectively
increased with early diagnosis and appropriate treatment.
However, most patients in Malaysia with colorectal cancer
usually present at a late stage compared to the population
in developed countries (4,6,7). The overall 5-year survival
rate for patients with colorectal cancer in Malaysia has
been reported to be between 34-60% depending on
region (8-12). One selected group in Kuala Lumpur noted
a S-year survival rate of 60.5% (12), while a report from
Kelantan reported a 5-year survival rate of 34.3% (9). The
discrepancies in the 5-year survival rates are probably due
to disparities in demographic and clinical characteristics of
colorectal cancer patients at presentation, access to early
diagnostic tests and treatment received in different settings.

However, there was a scarcity of studies that predict
the association between demographic and clinical
characteristics and treatment outcomes on the overall
survival rate of colorectal cancer patients in developing
regions in this country (13). There were no local studies on
colorectal cancer survival outcomes from Negeri Sembilan
(a developing state in Malaysia) available. Identifying the
association between clinical characteristics and treatment
outcomes on the overall survival rate is essential for early
detection and improvement in cancer treatment. Therefore,
we performed a study to determine the 5-year survival rate
of colorectal cancer patients treated at Hospital Tuanku
Ja’afar Seremban (HTJS), the tertiary hospital in Negeri
Sembilan, Malaysia, from 2008 to 2012. In addition, we
assessed the role of selected demographic, clinical and
treatment factors in the prediction of the 5-year survival
rate among these patients.

Methods

All patients with a confirmed diagnosis of colorectal
cancer seen at HTJS and entered into the National
Cancer Patient Registry-Colorectal Cancer (NCPR-CC)
between 2008 and 2012 were included. HTJS is one of 34
source data providers for the NCPR-CC. Inclusion was
based on a diagnosis of colorectal cancer as defined by the
International Classification of Disease Clinical Modification
9th edition (14). Patients who presented in 2008-2012 but
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were diagnosed earlier were excluded. All patients treated
for colorectal cancer in HTJS were under the care of
trained colorectal surgeons.

Data extracted from the NCPR-CC online database
included socio-demographic and clinical data: such as
age, sex, race, education level, smoking status, marital
status, date and year of diagnosis, age at diagnosis, biopsy
reports, American Joint Committee on Cancer (AJCC)
staging (15), symptoms at presentation, anatomic site of
the tumour, setting or initial treatment details, types of
surgery performed, primary cause of death and survival
duration. Hospital discharge records, histopathology and
imaging reports were cross-checked where there was doubt
in the consistency of information, especially in the staging
in relation to survival or treatment received. Patients were
followed-up until death or censored at the end of the study.
Censored patients’ National Registration Identity Card
(NRIC) numbers were used to cross check with the data of
the National Registration Department (NRD) for their vital
status (whether still alive or dead).

Ethical clearance was obtained from the International
Medical University Joint Committee and the National
Medical Research and Ethics Committee. This study was
registered under the National Medical Research Registry
(NMRR-17-1380-36236 IIR). The authors are accountable
for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Data were analysed using SPSS, version 23 for
Windows, (SPSS Inc., and Chicago, Illinois, USA). The
level of significance was predetermined at 0.05. Pearson’s
chi-squared test was used to demonstrate the association
between variables, particularly between cancer staging and
survival rate. Anova test was used to look for the significant
association between the race and age. The cumulative
survival and survival median were determined using the
Kaplan-Meier survival curve. The Cox proportional hazard
regression analysis was used to determine predictors for
survival. Only independent variables with a P value less
than 0.25 were included in the multiple Cox regression
analysis (16).

Results
Descriptive

Socio-demographic characteristics
A total of 275 eligible patients with colorectal cancer reported
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Table 1 Socio-demographic characteristics, clinical characteristics

in Hospital Tuanku Ja’afar from 2008 to 2012 were included

in the analysis. The mean age + SD at diagnosis was 62.4= and treatment of colorectal of colorectal cancer patients in Hospital

Tuanku Ja’afar, Seremban 2008-2012

13.0 years (n=274). There were 163 men and 112 women

(male: female =1.47) (Table I). The vast majority of patients n=275 %
were from Negeri Sembilan, Malaysia. The proportion Socio-demographic characteristics
of Chinese (46..9%), Mala}.zs. (41.5%) and .Indians.(11.3%) Year presented
reflect the racial composition of Negeri Sembilan (17) 2008 i s
(Chinese 21.3%, Malays 56.6%, Indians 14%) and the fact '
that the Chinese have a higher incidence of colorectal cancer. 2009 53 19.3
Only one patient was noted to be of different ethnicity, 2010 53 19.3
an Indonesian. For furth.er analysis, he was grouped with 2011 79 08.7
Malays; 15.6% of the patients were under 50-year-old, the
age at which screening is usually advocated. The level of 2012 8 284
education of this cohort could not be determined in >50%, Gender
but the largest group had secondary level education. Male 163 59.3
.. .. Female 112 40.7
Clinical characteristics
The location of cancer, the stage, and salient presenting Ethnic groups
features are shown in Tible 2. Not all patients had the Chinese 129 46.9
location of their tumours recorded (no record =4.7%), but Malay 114 M5
slightly more than half of the patients had rectal tumours ndi a1 13
(51.8%) compared to colonic tumours (43.3%). Only 85 ndan '
(30.9%) patients presented with early cancer (stage I and Others 1 0.4
H) In fact, only six (22 %) presented in stage I, and 62 of Age groups (years)
those in stage II were in stage IIb. <39 13 47
The prevalence of the most common symptoms recorded
are listed in Table 2. In 40 patients there were no records 40-49 80 10.9
of their symptoms on presentation. In the remaining 235 50-59 58 20.7
patients, at least one symptom was noted for each. Where 60-69 83 30.2
a particular symptom is not recorded, it is considered 20-79 75 6.9
absent. There were over 16 other symptoms recorded that
were present in less than four individuals, such as jaundice, =80 15 5.4
tenesmus, vomiting, and loss of appetite. These were not No record 1 1.1
tabulated. State domicile
. . Negeri Sembilan 258 94.2
Data verification °
In five cases, the stage of disease was revised due to errors Melaka 8 2.9
noted in the registry data. This in effect decreased the Other states 5 1.9
number of patients in stage IV. However, it was noted that No record 5 0.7
a few patients labelled as stage IV based on evidence of
. Education level
lung nodules noted on CT scan have survived for more
than five years, with no evidence of changes on CT scan None S 6.2
during follow-up. The stage of such patients was not altered Primary 26 95
for al?alysw, as such errors would occur in similar studies, Secondary 47 17.9
especially when the radiology reports usually suggest they _
may be malignant. Tertiary 10 36
Data regarding the type of initial management of 59 No record 174 63.5

(21.4%) patients were not available. Of the remaining,
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Table 1 (continued)
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Table 1 (continued) Table 1 (continued)
n=275 % n=275 %
Marital status Setting or type of initial
Married 145 52.7 Emergency surgery 19 6.9
Single 12 4.4 Treatment
No record 118 42.9 Elective surgery 124 45.1
Clinical characteristics Neoadjuvant therapy 39 14.2
Site of tumour Non-surgical palliative care 11 4.0
Right colon 42 15.6 Surgery setting not recorded 23 8.4
Caecum 16 No record 59 215
Ascending colon 10 Types of Surgery performed
Hepatic flexure 3 Anterior resection 69
Transverse colon 12 R hemicolectomy 30
Multiple 1 Ap resection 24
Left colon 64 23.3 Hartmann’s procedure 21
Splenic flexure 3 Colostomy only 15
Descending colon 1 Subtotal colectomy 8
Sigmoid colon 50 L hemicolectomy 6
Colon, unspecified 12 4.4 Sigmoid colectomy 4
Rectum 144 51.8
lleostomy only 2
Recto-sigmoid 57 Local excision 1
Rectum 85 . .
Colonoscopic resection 1
Anorectal 2
Laparotomy 2
Not recorded 13 4.7
No surgery/No record 92
AJCC staging *Denominator excludes those in whom there is no record.
| 6 2.2
A 17 6.2
B 62 05 19 needed emergency surgery that could not wait to be
' scheduled on an elective surgical list. Thirty-nine were
A 57 20.7 scheduled for neoadjuvant therapy. Of the remainder, 124
nB 34 12.4 (45.1%) were operated on an elective surgery list and 11
v 46 16.7 had no record of surgery.
Th f i i in 1
Not staged 53 193 e types of operations per or@ed were rec9rded in 183
(66.5%) patients. Anterior resections, including low and
Symptoms at presentation ultra-low resections, were the commonest operations. Non-
Abdominal pain 82/235 34.9 curative operations included colostomies, ileostomies, local
Weight loss 79/235 30.6 excisions, and laparotomies.
Intestinal obstruction 48/235 20.4
Blood in stools 103/235 438 Analysis
Altered bowel habit 130/235 55.3 Late presentation

Table 1 (continued)

© Journal of Gastrointestinal Oncology. All rights reserved.

Table 2 shows the features of patients who presented early
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Table 2 Differences between patients who present with early and late colorectal cancer in Hospital Tuanku Ja’afar, Seremban during the period

Lim et al. Colorectal cancer survival in Malaysia

2008-2012
Early n=85 (30.9%) Late n=137 (49.8%) No Record n=53 (19.3%) P value
Gender 0.653
Female 38 (33.9) 54 (48.2) 20 (17.9)
Male 47 (28.8) 83 (50.9) 33 (20.2)
Race 0.711
Chinese 40 (31.0) 64 (49.6) 25 (19.4)
Malays 37 (32.2) 54 (47.0) 24 (20.9)
Indians 8 (25.8) 19 (61.3) 4(12.9)
Marital status 0.197
Married 48 (33.1) 75 (51.7) 22 (15.2)
Single 1(8.3) 7 (58.3) 4 (33.3)
No record 36 (30.2) 55 (46.6) 27 (22.9)
Age 0.002
<50 11 (25.6) 31 (72.1) 1(2.3)
>50 74 (32.0) 106 (45.9) 51 (22.1)
Symptoms
Abdominal pain 19 (23.2) 52 (63.4) 11 (13.4) 0.014
Intestinal obstruction 11 (22.9) 32 (66.7) 5(10.4) 0.007
Weight loss 21 (29.2) 41 (56.9) 10 (13.9) 0.046
Blood in stools 35 (34.0) 50 (48.5) 18 (17.5) 0.080
Altered bowel habit 46 (35.4) 66 (50.8) 18 (13.8) 0.061
Site of cancer 0.668
Right colon 14 (33.3) 25 (59.5) 3(7.1)
Left colon 20 (31.3) 32 (50.0) 12 (18.8)
Colon, unspecified 4 (36.4) 5 (45.5) 2(18.2)
Rectum 45 (31.7) 70 (49.3) 27 (19.0)

(stage I and II) compared to those who presented late
(stage III and IV). There was no significant difference
between men and women nor among the different ethnic
groups in early or late presentation. However, age was
a significant factor. Only 26% of those below the age of
50 years (n=11/43) presented early (P=0.002). Patients with
late cancer had significantly more abdominal pain, intestinal
obstruction and weight loss on presentation. Patients with
early cancer were likely to have blood in stools (37.8%) and
altered bowel habits (52.0%).

© Journal of Gastrointestinal Oncology. All rights reserved.

Survival rates

The survival chart of colorectal cancer patients is shown in
Figure 1. The overall 5-year survival rate was 46.5%. Mean
(95% CI) survival time was 66.4 (60.4, 72.4) months, and
median (95% CI) survival for colorectal cancer was 53.0
(48.7, 57.3) months. The five-year survival rates of patients
with stage I and II disease combined, stage III and stage IV
patients were 67.9%, 50.5% and 12.8% respectively (Table 3).
The five-year survival for those not staged was 30.2%
suggesting that most of them were in stage III and IV.
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Figure 1 The Kaplan-Meier survival curve for colorectal cancer
patients by stage, in Hospital Tuanku Ja’afar, Seremban, 2008-
2012.
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There was a significant difference in the survival rate of
colon cancer patients who were less than 62.5 years (the
mean age for the cohort of patients) compared to patients
aged 62.5 years and above (P=0.006) (Figure 2).

There was no significant difference of survival rate of
colorectal cancer patients who received elective surgery
compared to patients receiving other treatments such as
non-elective surgery, neoadjuvant therapy and palliative
care (P=082) (Table 3).

From the multiple Cox regression model, predictors of
S-year survival for colorectal cancer patients are age and
staging (all P<0.05). The risk of colorectal cancer death was
higher among stage IV (HR, 5.32; 95% CI, 2.95 to 9.59),
stage III (HR, 2.19; 95% CI, 1.25 to 3.86), and non-staged
patients (HR, 3.35; CI, 1.54 to 7.25). The hazard ratio
for death in colorectal cancer patients increased by 1.004

Table 3 The 5-year survival rate according to different prognostic factors for 275 patients diagnosed with colorectal cancer during the period of

2008-2012 using Kaplan-Meier analysis and simple cox regression

Kaplan-Meier analysis

Simple Cox regression

Variables
N The 5-year survival rate P value Crude HR (95% ClI) P value
Age (year)
<62.4 117 53.8 0.006 1.108 (1.004-1.032) 0.011
>62.5 157 38.9
Sex 0.891 1.023 (0.736-1.423) 0.892
Female 112 46.4
Male 163 44.8
Race 0.108 0.894 (0.751-1.064) 0.205
Chinese 129 41.9
India 31 58.1
Malay 115 46.1
Type of treatment 0.082 2.757 (1.681-4.523) <0.001
Elective surgery 119 56.3
Non-elective surgery 80 45
Missing 76
Site of tumour 0.935 0.992 (0.843-1.167) 0.921
Colon 117 51.3
Rectum 142 451
Staging <0.001 1.585 (1.375-1.827) <0.001
&l 84 67.9
M 91 50.5
v 47 12.8
No record 53 30.2

© Journal of Gastrointestinal Oncology. All rights reserved.
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years as the age increased by one year. No association was
identified for race and type of treatment.

Discussion

The overall 5-year survival for colorectal cancer in this
study (46.5%) was similar to what was noted in the
nationwide NCPR-CC report for Malaysia (48.7%) for
patients presenting between 2008-2009 (8). HT]JS is the
largest government hospital in Negeri Sembilan and offers
surgery by colorectal-trained surgeons for the state, serving
the lower income group. Public healthcare accounts for
about 50% of health expenditure in Malaysia and covers
about 70% of the population (4). The clinical characteristics

Survival functions Age 62
1.04 |~ Age 62.4 and below
~ 62.5 and above
0.8 Age 62.4 and
’ below-censored
Age <62.5 years . 62.5 and above-
.g 0.64 § censored
>
]
2]
1S -,.
3 0.4 4 -t
Age >62.4 years
0.2
P=0.006
0.0

0 20 40 60 80 100 120
Overall survival in months

Figure 2 The Kaplan-Meier survival curve for colorectal cancer

patients by age, in Hospital Tuanku Ja’afar, Seremban, 2008-2012.

Lim et al. Colorectal cancer survival in Malaysia

and predictors of survival of colorectal cancer in HTJS is of
interest because it is applicable to other Ministry of Health
hospitals which form the core of care for colorectal cancer
in Malaysia (4).

A comparison with other Malaysian studies is given in
Table 4. The survival rates by stage closely match most
of these Malaysian studies but is lower than in developed
Asian regions (such as Singapore and Taiwan). The highest
overall reported 5-year survival rate in Malaysia was 60.5%
in Kuala Lumpur for patients between 2000-2004 (12). The
same study noted a 45.7% 5-year survival rate for Sarawak.
It should be noted that the Gross Domestic Product
(GDP) per capita and monthly household income for Kuala
Lumpur was almost twice that of Sarawak. Survival was
also lower for every stage of CRC for Sarawak compared
to Kuala Lumpur. Besides limited options for adjuvant
treatment, there were no colorectal-trained surgeons at
SGH and operations were done by general surgeons who
were relatively more junior in terms of experience compared
to UMMC (12). The GDP per capita of Negeri Sembilan
in 2016 (RM 38,559) was lower than that of Kuala Lumpur
(RM101,420) and almost similar to Sarawak (RM 44,333).
It was also very similar to the overall GDP per capita of
Malaysia (RM 38,887) in 2016 (17).

We found that the significant predictors of 5-year survival
for colorectal cancer patients are age and stage of disease.
Among these two predictors, staging was the strongest
prognostic factor in both univariate and multivariate
analyses. The highest hazard ratio (HR) was found to be in
stage IV patients. This result was found to be consistent with
established data. We did not find tumour site, race nor sex
to be important predictors for survival. The Chinese appear

Table 4 Five-year survival rates for colorectal cancer in Malaysia and other countries by stage of disease

Dukes/AJCC Overall Al B/l C/l D/IV
USM Kelantan 1996-2005 (9) 34.3% 68.4% 12.1%
UMMC Kuching 2000-2004 (12) 60.5% 78.6% 65.0% 44.3% 9.3%
45.7% 74.5% 52.9% 36.4% 5.2%
NCPR-CC 2008-2009 (8) 48.7% 73.4% 68.3% 42.6% 22.1%
UMMC 2001-2010 (10) 42.9% 68.7% 56.2% 18.0%
This series 2008-2012 46.5% 69.0% 51.6% 14.9%
Singapore (19) 51.0% 82.8% 70.7% 56.0% 10.3%
Taiwan (21) 68.7% 91.2% 82.2% 63.2% 21.7%

#Survival for Stage A and D not determined because of small numbers.
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to have a lower rate of survival (41.9%), which although
not statistically significant has been previously noted for
colon cancer alone (but not all colorectal cancer) (10).
This could be because Chinese patients were older at
presentation (mean age of Chinese was 66 years versus 59.3
for Malays and 58.7 for Indians, P<0.001).

The most striking finding of this study is the high
proportion of late colorectal cancer in HTJS. The survival
curve of those not staged lies between that of stage III and
IV and closer to stage IV, strongly suggesting they are late
cancers. The proportion of patients presenting with stage
I disease (2.2%) is especially low compared to most other
previously published studies in Malaysia (7,10,18), the closest
being a series from UKM (2.8%) (11). The exception among
these is Hassan et /. who noted a rate of 11.4% (8). None of
the others reported a rate of Stage I disease above 7% which
fares poorly compared to regions in Asia such as Singapore
(16.1%) (19), Tran (17.5%) (20) and Taiwan (21.9%) (21).

The low survival observed for our stage II patients may
partly be explained by the fact that 73.5% (61/83) of our
stage I and II patients are in Stage IIb. Even in the United
States Stage IIb is reported to have a S-year survival rate of
51-65% (22,23).

CRC patients who present below the age of 50 years are
considered young and often a focused group, as screening
is usually commenced for the population above that age.
It is noteworthy that 15.6% of our patients fell into this
category. Furthermore, these young patients presented
late more often than not. That they do not have a poorer
survival rate was a small consolation. This was probably due
to older patients being less physically healthy overall.

In Malaysia, where just a generation ago CRC was not a
disease commonly seen, awareness of the disease is a barrier
to early detection of colorectal cancer (24-26) especially
in the rural population where as high as a third of the
population had no knowledge about warning signs and risk
factors of CRC (27).

Increasing awareness of the gravity of late presentation of
CRC is the key. This will need to be followed up by making
screening more readily available. Reports to date show
less than 2% of CRC patients have undergone a screening
procedure (24,26) and knowledge and practice of colorectal
cancer screening among primary care physicians is low (28).
Clinical practice guidelines for Malaysia recognizes the
need for screening for CRC (29) but as yet there is no
population screening programme. The cost effectiveness of
pilot studies is in progress.

© Journal of Gastrointestinal Oncology. All rights reserved.
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Limitations

The study was of a retrospective design, which relied
largely on the data extracted from medical records. It was
heavily dependent on accurate record keeping. Some data
such as socioeconomic status, education level, marital
status, occupation, co-morbidities, family history of
malignancy, social lifestyle of patient, especially smoking
and diet history were either insufficient or unavailable.
Data verification was tedious as electronic records were
often incomplete and hard copies in different places were
shelved only up to 7 years, and subsequently destroyed.
Coding errors of stage of disease were noted. However,
this was not altered if it was based on accepted practice and
imaging modalities available at the time. In particular CT
findings of lung nodules interpreted as metastases (based
on radiologist’s report they may be malignant), when
combined with survival data were found to be incorrect
retrospectively. Similarly, the accuracy of coding the
stage of CRC is open to error when based on laparotomy
and current imaging techniques, which may under-stage
disease because small deposits of tumours may be missed,
a situation likely to occur in Stage IIB cases.

Strengths

There were opportunities to verify data because the study
was based in the institution providing source data to the
NCPR-CC, allowing records from the registry to be
crossed checked for accuracy with admission summaries,
histopathology and radiology department records.

Conclusions

In spite of having good surgical facilities, the 5-year
survival rate for colorectal cancer in Negeri Sembilan is
46.5%. Patients under the age of 50 years present late more
often, but do not result in poorer survival. Age and late
presentation are two important predictors of poor outcome.
Creating awareness will be helpful in managing colorectal
cancer at an early stage.
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