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ABSTRACT

Objective Estimation of the net survival of breast cancer
helps in assessing breast cancer burden at a population
level. Thus, this study aims to estimate the net survival
of breast cancer at different cancer staging and age at
diagnosis in the east coast region of West Malaysia.
Setting Kelantan, Malaysia.

Participants All breast cancer cases diagnosed in 2007
and 2011 identified from Kelantan Cancer Registry.
Design This retrospective cohort study used a relative
survival approach to estimate the net survival of patients
with breast cancer. Thus, two data were needed; breast
cancer data from Kelantan Cancer Registry and general
population mortality data for Kelantan population.
Primary and secondary outcome measures Net
survival according to stage and age group at diagnosis at
1, 3 and 5years following diagnosis.

Results The highest net survival was observed among
stage | and Il breast cancer cases, while the lowest net
survival was observed among stage IV breast cancer
cases. In term of age at diagnosis, breast cancer cases
aged 65 and older had the best net survival compared with
the other age groups.

Conclusion The age at diagnosis had a minimal impact
on the net survival compared with the stage at diagnosis.
The finding of this study is applicable to other populations
with similar breast cancer profile.

INTRODUCTION

Breast cancer is the most common cancer
and the leading cause of cancer-related death
among women globally.! In the Asia region,
the incidence of breast cancer had increased
at least moderately in the Eastern and South-
eastern region over the last two decades.”
Several studies have suggested that the
increased incidences of breast cancer in Asia
are due to factors such as economic growth
and adoption of a more westernised lifestyle
including no breastfeeding, reduced parity
and increased animal fat consumption.” *
However, the risk of developing breast cancer
in Malaysia is still lower compared with the
USA and Europe, which is 1 in 19 and 1 in
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Strengths and limitations of this study

» This population-based study used state cancer reg-
istry data to describe the net survival of breast can-
cer in the east coast region of West Malaysia.

» The use of relative survival approach to estimate the
net survival is considered as a standard practice for
a population-based study.

» This study expanded an abridged life table of the
general population mortality data into a complete
life table to estimate the net survival due to unavail-
ability of a complete life table.

» The use of different method to expand the mortality
data leading to a lack of standardisation in this re-
search area.

» This study lacked socioeconomic, sociodemograph-
ic and clinical information which may further explain
our finding.

8, respectively.” In term of breast cancer
survival, a 5-year relative survival between
2005 and 2009 in Malaysia was 67.8%, while
other Asian countries such South Korea
(82.7%), Indonesia (77.7%) and Thailand
(71.3%) had a better survival.’ Breast cancer
staging and age are important prognostic
factors of breast cancer. Early-stage patients
with breast cancer are expected to have better
survival compared with those diagnosed at a
later stage.7 Several studies considered age
as an important prognostic factor of breast
cancer,>™° although several Malaysian studies
did find it otherwise.""™" There is a need to
provide more information on breast cancer
survival, generally in the Asia Pacific region
and especially in Malaysia as it will help in
planning effective public health management
and control of the disease.

Net survival (NS) is a hypothetical measure
in which the only possible cause of death is
the disease of interest."* '> NS aims to reflect
the cancer burden and provides an accurate
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comparison between populations or time periods."®
There are two approaches for survival analysis; a cause-
specific survival and a relative survival. The main differ-
ence between these two methods is that the former need
information on the exact cause of death, while the latter
does not."” The relative survival approach is a common
practice for a cancer registry study since this approach
is corrected by the population mortality. Thus, this
approach provides a better comparison between popula-
tions or subpopulations.'® Additionally, information on
cause-specific deaths are not reliable and poorly recorded
in most cancer registries. Consequently, a slight misclassi-
fication of the cause of death may lead to a large differ-
ence in the NS estimate.'” The purpose of this study is to
determine the NS of breast cancer in the east-coast region
of West Malaysia, according to cancer staging and age at
diagnosis.

MATERIALS AND METHODS

Study designs and population

Kelantan is one of the three states located in the east coast
region of West Malaysia. This retrospective cohort study
needed two data for the relative survival approach; the
observed population, which is the breast cancer data, and
the expected population, which is the general population
mortality data.

Data of patients with breast cancer were obtained from
the Kelantan Cancer Registry in non-communicable
disease unit, Kelantan State Health Department. The
Kelantan Cancer Registry includes all cancer cases noti-
fied by all hospitals in Kelantan, Malaysia. The Inter-
national Classification of Diseases for Oncology codes
C50 series was used to diagnosed all breast cancer cases.
Details of data collection, registration procedure and
quality control of breast cancer data collected by Kelantan
Cancer Registry were described in the Malaysian national
cancer registry report.”’ This study included all Kelantan
female patients with breast cancer diagnosed between 1
January 2007 and 31 December 2011. All breast cancer
cases had a follow-up record until 31 December 2016. At
the time of this study was carried out, the registry only
had a complete breast cancer records up to 31 December
2011, and each had a follow-up record until 31 December
2016. Out of 598 cases in the registry, 49 cases had a
missing breast cancer staging, thus excluded from the
analysis. Variables such as age at diagnosis, ethnicity,
morphology and cancer staging were assessed during the
data collection process. Additionally, the tumour, node,
metastasis classification system was used to classified the
breast cancer staging in the registry.

The general population mortality data for Kelantan
population was used. The data were obtained from the
Department of Statistics, Malaysia (DOSM) between 2007
and 2016. The general population mortality data should
be in the form of a complete life table. However, the data
available from the DOSM were in the form of an abridged
life table. Details of data collection and methods used in

the construction of abridged life tables by the DOSM
were described in their reports.”’ ™ This study expanded
the abridged life table into a complete life table.

Patient and public involvement

Patients were not involved in the design and development
of this study. This study used secondary data obtained
from a state registry and DOSM. Thus, there is no patient
involved in the recruitment and conduct of the study.
Patients were not informed of the study result. However,
a final report of this study was submitted to the Human
Research Ethics Committee, Universiti Sains Malaysia
and Medical Research and Ethics Committee, Ministry of
Health Malaysia for the closure of this study.

Statistical analysis and software

The expansion of the abridged life table of the Kelantan
general population mortality data was done using the
MORTPAK software V.4.3.2* R V.4.0.2% was used for data
cleaning and management, descriptive statistics, and the
estimation of the NS rates.

Descriptive statistics

Data cleaning and data exploration were done to identify
any missing values. Categorical variables were presented
in frequency and percentage, while numerical variables
were presented in mean and SD. However, the survival
time was presented in range, minimum value, maximum
value, median and IQR.

Expanding abridged life table
The abridged life tables of the Kelantan general popula-
tion mortality were expanded into the complete life tables
using the UNABR application in the MORTPAK software.
The UNABR application used the Heligman-Pollard
model for this expansion. The variant of the model used
in the UNABR application was:
g = A(+B)C | pE(inx—tnF)* | S 1

where q_ denotes the probability of dying at aged
x within a year, and A, B, C, D, E, F, G and H were the
parameters to be estimated. Several studies had agreed
that the Heligman-Pollard model fits the Malaysian popu-
lation considerably well.***® Two variables needed for the
UNABR application were age and probability of dying
between age x and age x+n from the abridged life tables
of Kelantan population mortality data. A complete life
table produced from this application included variables;
age in the yearly interval, central mortality rate between
age x and age x+1, probability of dying between age x and
age x+1, survivors at exact age x and life expectancy.

Net survival

The NS in the relative survival approach is defined as the
ratio of overall survival of an observed population to the
overall survival of an expected population in which there
is no event of interest™ ™:

NS = %f x 100
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where S denotes the overall survival in the observed
population and S, is the overall survival in the expected
population. Each of the individual in the observed popu-
lation and the expected population was matched by age,
sex and mortality year. The estimation of the NS through
Pohar-Perme estimator was done using relsurv package
in R software.” Pohar-Perme estimator was proposed in
2012, % and it is relatively recent compared with the
other available estimators such as Ederer I, Ederer II
and Hakulinen. However, Pohar-Perme estimator has
been proved to produce an unbiased estimate of the NS
compared with other estimators.*’ ****

RESULTS

Profile of breast cancer

After exclusion of 49 breast cancer cases with missing
cancer staging, 549 cases were analysed. The overall
mean age at diagnosis of patients with breast cancer in

Kelantan, Malaysia, was 50.4 years. The mean age at diag-
nosis of patients with breast cancer for each stage was not
much different, ranging from 49.5 to 50.4 years. Majority
of breast cancer cases overall and for each stage were
Malay, followed by Chinese. Most of patients with breast
cancer in this study were diagnosed in stage I (29.7%)
and stage I (29.3%), while stage III and stage IV consti-
tuted 16.4% and 24.6%, respectively, out of 549 patients.
Table 1 shows the characteristics of patients with breast
cancer according to the stage at diagnosis in Kelantan,
Malaysia. Additionally, about 36.4% of patients with breast
cancer in Kelantan, Malaysia were between the ages of
45 and 54, 30.2% were between 15 and 44, 20.6% were
between 55.64%, and the remaining 12.8% were aged 65
and older at the time of diagnosis. Further details of the
characteristics of patients with breast cancer in Kelantan,
Malaysia according to age groups are presented in table 2.
The maximum survival time of patients with breast cancer

Table 1 Characteristic of patients with breast cancer in according to stage at diagnosis in Kelantan, Malaysia (n=549)
Overall Stages
Died Censored Total Stage | Stage Il Stage llI Stage IV
Variables n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Survival time (years)* 7.7 (0.0, 4.9 (5.0, 9.9 (0.0, 9.9 (0.0, 9.9 (0.0, 9.7 (0.0,9.7) 9.9(0.0,
7.7) 9.9) 9.9) 9.9) 9.9) 9.9)

Survival time (years)t (1.1) 2.2 7.2(2.4) 5.4 (6.2) 6.0 (5.1) 6.5 (2.5) 4.7 (5.2) 0.6 (2.5)
Age at diagnosis (years)t 49.8 (10.9) 51.0 (11.5) 50.4 (11.2) 50.3 (11.5) 51.0(11.9) 49.5(10.6) 50.4 (10.7)
Ethnicity

Malay 240 (93.4) 231 (79.1) 471 (85.8) 144 (88.3) 125 (77.6) 80 (88.9) 122 (90.4)

Chinese 15 (5.8) 50 (17.1) 65 (11.8) 15(9.2) 30 (18.6) 9 (10.0) 11 (8.1)

Indian 1(0.4) 4(1.4) 5 (0.9 1(0.6) 3(1.9) 0 (0.0) 1(0.7)

Others 1(0.4) 7(2.4) 8(1.5 3(1.8) 3(1.9 1(1.1) 1(0.7)
Morphology

Infiltrating ductal 202 (78.6) 246 (84.3) 448 (81.6) 128 (78.5) 135 (83.9) 81 (90.0) 104 (77.0)

carcinoma, NOS

Adenocarcinoma, NOS 38 (14.8) 30 (10.3) 68 (12.4) 22 (13.5) 18 (11.2) 5 (5.6) 23 (17.0)

Papillary carcinoma, NOS 9(3.5) 8(2.7) 17 (3.1) 7 (4.3) . 2.2) 4 (3.0)

Squamous cell 4 (1.6) 3(1.0) 7 (1.3) 2(1.2) 3(1.9) 1(1.1) 1(0.7)

carcinoma, NOS

Lobular carcinoma, NOS (0.4) 1(0.3) (0.4) (1.2) 0 (0.0) 0 (0.0) 0.0

Carcinoma, NOS 2 (0.8) 0(0.0) 0.4) 0) 0(0.0) 0.0) (1.5)

Carcinoma 0(0.0) 1(0.3) 0) (0.0

undifferentiated, NOS

Adenoid cystic carcinoma 0 (0.0) 1(0.3) 1(0.2) (0.0) (0.6) 0 (0.0) (0.0)

Medullary carcinoma, 0(0.0) 1(0.3) 1(0.2) 6) 0) 0 (0.0 0 (0.0)

NOS

Infiltrating ductal and 1(0.4) 0(0.0) 1(0.2) 0(0.0) 0 (0.0 0 (0.0) 1(0.7)

lobular carcinoma, NOS

Sarcoma, NOS 0(0.0) 1(0.3) 1(0.2) 0(0.0) 0 (0.0 1(1.1) 0 (0.0

*Range (minimum value, maximum value).
TMedian (IQR).

fMean (SD).

NOS, not otherwise specified.
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Table 2 Characteristics of patients with breast cancer according to age at diagnosis in Kelantan, Malaysia (n=549)

Overall Age at diagnosis (years)
Died Censored  Total 15-44 45-54 55-64 65+
Variables n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Survival time (years)* 7.7 (0.0, 4.9 (5.0, 9.9 (0.0, 9.9 (0.0, 9.9 (0.0, 9.9 (0.0, 9.9 (0.0,
7.7) 9.9) 9.9) 9.9) 9.9) 9.9) 9.9)

Survival time (years)t 1.12.2) 7.2 (2.4) 5.4 (6.2) 5.1 (6.1) 57(6.1)  5.2(6.1) 5.5 (6.1)
Ethnicity

Malay 240 (93.4) 231 (79.1) 471 (85.8) 151 (91.0) 172 (86.0) 89 (78.8) 59 (84.3)

Chinese 15 (5.8) 50 (17.1) 65 (11.8) 11 (6.6) 23 (11.5) 20 (17.7) 11 (15.7)

Indian 1(0.4) 4(1.4) 5(0.9) 0 (0.0) 3(1.5) 2(1.8) 0(0.0)

Others 1(0.4) 7 (2.4) 8 (1.5) 4 (2.4) 2 (1.0 2(1.8) 0 (0.0
Stages

Stage | 53 (20.6) 110 (37.7) 163 (29.7) 46 (27.7) 63 (31.5) 34 (30.1) 20 (28.6)

Stage I 33(12.8) 128 (43.8) 161 (29.3) 43 (25.9) 66 (33.0) 25 (22.1) 27 (38.6)

Stage |lI 53 (20.6) 37 (12.7) 90 (16.4) 31 (18.7) 31 (15.5) 19 (16.8) 9 (12.9)

Stage IV 118 (45.9) 17 (5.8) 135 (24.6) 46 (27.7) 40 (20.0) 35 (31.0) 14 (20.0)
Morphology

Infiltrating ductal 202 (78.6) 246 (84.2) 448 (81.6) 141 (84.9) 166 (83.0) 92 (81.4) 49 (70.0)

carcinoma, NOS

Adenocarcinoma, NOS 38 (14.8) 30 (10.3) 68 (12.4) 7 (10.2) 21 (10.5) 12 (10.6) 18 (25.7)

Papillary carcinoma, 9 (3.5) 8 (2.7) 17 (3.1) 5(3.0) 7 (3.5) 4 (3.5) 1(1.4)

NOS

Squamous cell 4 (1.6) 3(1.0) 7 (1.3) 0(0.0) 3(1.5) 2(1.8) 2 (2.9

carcinoma, NOS

Lobular carcinoma, 1(0.4) 1(0.3) 2 (0.4) 0 (0.0) 1(0.5) 1(0.9) 0 (0.0)

NOS

Carcinoma, NOS 2 (0.8) 0 (0.0) 2 (0.4 (0.6) (0.0 1(0.9) 0 (0.0

Carcinoma 0(0.0) 0.3) 0.2 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0)

undifferentiated, NOS

Adenoid cystic 0 (0.0) 1(0.3) 1(0.2) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0

carcinoma

Medullary carcinoma, 0(0.0) 1(0.3) 1(0.2) 1(0.6) 0(0.0) 0 (0.0) 0 (0.0)

NOS

Infiltrating ductal and 1(0.4) 0 (0.0 1(0.2) 1(0.6) 0 (0.0 0 (0.0) 0 (0.0)

lobular carcinoma, NOS

Sarcoma, NOS 0(0.0) 1(0.3) 1(0.2) 0(0.0) 0(0.0) 1(0.9) 0(0.0)

*Range (minimum value, maximum value).
TMedian (IQR).
NOS, not otherwise specified.

in Kelantan, Malaysia, were 7.7 and 9.9 years for died and
censored cases, respectively. Majority of patients with
breast cancer in Kelantan, Malaysia were Malay diagnosed
with infiltrating ductal carcinoma, not otherwise speci-
fied at stage I and stage II aged between 15 and 54 years.

Net survival

Patients with breast cancer diagnosed at stage IV had
the lowest NS overall, followed by stage III patients with
breast cancer. The lowest NS was 19.6% (95% CI 13.7%
to 27.8%) at byears following diagnosis in patients with

stage IV breast cancer . The highest NS was 93% (95%
CI 88.9% to 97.4%) at 1year following diagnosis among
patients with stage II breast cancer. Patients with stage I
and II breast cancer had the best NS as the survival time
increased, and our study showed that there is no signif-
icant NS difference among them. Figure 1 shows l-year,
3-year and 5-year NS of patient with breast cancer diag-
nosed at each stage. In term of age group, the highest NS
was 84.9% (95% CI 75.8% to 95.0%) at 1year following

diagnosis among patient with breast cancer aged 65

4
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19.6 (13.7, 27.8)

24.9 (18.5, 33.6)

3-year NS

41.8(34.2,51.1)

1-year NS

52 (42.3, 63.9)

|—— 86.7(80.3,935)

——— 749(67.8,8238)

Stages:
60.2 (50.7, 71.6) Stage |
Stage Il
—— 86.6(80.8,92.8) [ stagelnl
B stage v

—— 782(71.7,85.3)

87.4 (80.6, 94.7)
—— 93(88.9,97.4)
F—— 89.2(84.4,94.3)

0 20 40

60
Net survival (NS)

80 100 120

Figure 1 A comparison of NS rates between different breast cancer staging in Kelantan, Malaysia.

and older. The lowest NS was 53.9% (95% CI 46.8% to
62.2%) at byears following diagnosis among those aged
15-44. Figure 2 presents a detail of NS of breast patients
in Kelantan, Malaysia for each age group. As the survival
time increased, patients with breast cancer diagnosed at
aged 65 and older appeared to had better NS compared
with other age groups. Additionally, there is no signif-
icant NS difference between the remaining three age
groups.

5-year NS

3-year NS

1-year NS

55.9 (46.9, 66.6)

——1 61(539,689)

DISCUSSION

The profile of patients with breast cancer in Kelantan,
Malaysia was not much different from the profile of breast
cancer at the national level in term of age at diagnosis
which was 50.6 years at the national level.*® Additionally,
the majority of the breast cancer cases in Malaysia were
Malay which was the same in Kelantan, Malaysia. Most of
the patients were diagnosed at stage II (37%), followed by
stage IIT (23%) at the national level,* while most of the

82.3 (68.8, 98.5)

—— 627 (562, 70)
——— 539 (46.8,622)

75.8 (64, 89.7)
Age groups:
56.9 (48.2, 67.2) 1544
45.54
——1 68.5(62.3,75.4) I 5564
M o5+

84.9 (75.8, 95)
73.4 (65.5, 82.1)
|——— 81.4(76.1,87)

F—— 75.9(69.7, 82.7)

0 20 40

60
Net survival (NS)

80 100 120

Figure 2 A comparison of NS rates between different age at diagnosis in Kelantan, Malaysia.
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patients in this study were diagnosed at stage I (29.7%)
and stage II (29.3%). Neighbouring countries such as
Singapore had a similar distribution of breast cancer
staging to Kelantan, Malaysia in which most of their cases
were diagnosed at stage IT (38.5%) and stage I (32.7%),%
while Philippines had a similar distribution of breast
cancer staging to Malaysia at which about 52% and 32%
were diagnosed at stage III and stage II, respectively.””
About 41% of breast cancer cases in Kelantan, Malaysia
were in late stage, which were stage III and stage IV. These
statistics were slightly better than the average statistics in
low/middle-income countries in which late-stage cases
constituted 50% of overall breast cancer cases.® Neverthe-
less, developed countries such as South Korea and Singa-
pore had only 11.8% and 28.9% of breast cancer cases in
the late stage, respectively.”®*®

NS according to stage at diagnosis

In our study, patients with breast cancer diagnosed at
stage IV had the poorest survival overall, while those
diagnosed at stage I and II had an overall better survival.
The NS difference between stages I, II and III was more
apparent as the survival time increased. In this study,
patients with stage IV breast cancer had a slightly higher
proportion of Malay patients and a lower proportion of
Chinese patients compared with the other stages. Several
studies had shown that Malay patients with breast cancer
had a more advanced breast cancer profile and a higher
risk of all-cause mortality of breast cancer compared with
other Malaysian ethnicities.”” ** Additionally, Chinese
patients with breast cancer had the highest survival rate
compared with other Malaysian ethnicities."' *” Another
breast cancer survival study in Kelantan, Malaysia using
a cause-specific survival approach reported a similar
finding in which patients with breast cancer diagnosed
at stage II had the lowest hazard of death compared
with other stages.'” However, the NS at the national level
showed a slightly different pattern in which the highest
NS was observed among patients with stage I breast
cancer, followed by patients with stage II, stage III and
stage IV breast cancer.’’ Neighbouring countries such as
Singapore had a similar trend of breast cancer prognosis
in term of cancer staging. According to Singapore cancer
registry in 2015, a 5-year age-standardised NS of patients
with breast cancer was lowest among patients with stage
4 at 23%, followed by stage 3 at 72%, stage 2 at 89%,
and stage 1 at 100%.”® Additionally, a study involving 13
population-based registries showed a similar pattern to
Singapore, in which the NS is decreasing with increased
cancer staging.*” This study included cancer registries
from Australia, Canada, Denmark, Norway, Sweden and
the UK. Overall, the late-stage patients with breast cancer
had the poorest survival and the early-stage patients with
breast cancer had at he best survival.

NS according to age at diagnosis
This study found that patients with breast cancer aged
65 and older seemed to had the best survival overall. As

shown in figure 2, as the survival time increased the NS
difference between age group 65 and older, and other
age groups became more discernible. As explained previ-
ously, the NS is a ratio. So, the overall survival of the
general population of Kelantan, Malaysia who aged 65
and older is more likely lower, thus resulting in a higher
NS for this age group. In term of cancer staging, about
32.9% of patients with breast cancer in the age group of
65 and older were stages Il and IV, while other age groups
each had a higher range between 35.5% and 47.8% of
patients with stage III and IV breast cancer. Late-stage
breast cancer was considered as a poor prognostic factor
of breast cancer in Malaysia.”® ** ** Also, several studies
had found that patients with breast cancer diagnosed at a
younger age presented with a more advanced and severe
tumour, thus have lower survival. % Hence, this finding
is consistent with the result of this study.

South-East Asian countries such as Singapore reported
an opposite pattern of survival compared with Kelantan,
Malaysia in which the best NS was observed in a younger
group of 15-44, while older age group of 75 and older
had the lowest survival rate.”® However, Japan had a
similar finding to Kelantan, Malaysia in which the best
5-year NS of breast cancer was observed in the older age
group of 70-99, while the lowest 5-year NS was observed
in the younger age group of 15-34.”" Additionally, a study
in Iran reported a similar finding in which patients with
breast cancer aged between 65 and 74 had the best 5-year
NS out of all age groups.” However, other Asian coun-
tries such as South Korea and Japan reported an opposite
survival pattern of breast cancer to Kelantan, Malaysia in
which the age group of 75 and older had the lowest 5-year
NS.?2%% A study in the USA involving patients with breast
cancer aged 67 and older had found that patients aged
80-84 had the highest survival, followed by those aged
85 and older.”* However, another study done in the USA
involving patients with breast cancer aged 65 and older had
reported an opposite finding in which the best survival was
observed in the age group of 65-74.”> Additionally, other
western countries such the UK, Netherlands, Australia,
Canada, Denmark, Norway and Sweden had reported
that the lowest three and 5years NS was observed amon
older patients with breast cancer aged 70 and above.* *%°
In general, there were conflicting findings regarding the
survival of patients with breast cancer diagnosed at older
age group. Future studies should explore the impact of
age on breast cancer survival. Factors such as socioeco-
nomic status, breast cancer awareness and behaviour
among patients with breast cancer in different age groups
may provide an insight to these contradicting findings.

The main advantage of this study was the use of Kelantan
Cancer Registry, which included all breast cancer cases
in Kelantan, Malaysia. Thus, this study was considered
as a population-based study. Also, this study used the
relative survival approach to explain the NS differ-
ence between age groups and stages at diagnosis. This
approach has been standard practice in cancer registry
studies. However, the main limitation in this study is that
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the Kelantan general population mortality data from
the DOSM was only available in an abridged life table
format. Thus, the mortality data were expanded by the
researcher in this study. Other studies may use a different
method to expand the mortality data leading to a lack
of standardisation in this research area. Admittedly, the
expanded life table remained as an approximation to an
actual complete life table. However, the use of different
life tables in the relative survival analysis had been shown
to have a minor change in the overall estimate of the NS
rate.'” Currently, the approach used in our study may
serve as an alternative for populations without a complete
life table. In facts, previous cancer studies had used a
similar approach to estimate an NS statistic.”** Also, this
study was restricted by the limited information due to the
used of secondary data to further explore the finding of
this study. Information such as lymph node involvement,
degree of metastasis and hormone receptor status was not
available in this study.

CONCLUSIONS

This study presents the NS difference of patients with
breast cancer according to cancer staging and age at diag-
nosis in the east-coast region of West Malaysia. The best
survival was observed among patients with breast cancer
aged 65 and older and those diagnosed at stages I and II.
The age at diagnosis appeared to had a minimal impact
on the NS compared with the stage at diagnosis. The NS is
multifactorial in nature, thus detailed sociodemographic
and clinical information on the breast cancer profile
in this region is needed to extend this finding to other
neighbouring populations.
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