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ABSTRACT 
 
Background: Breast cancer is the leading cause 
of cancer death in women worldwide. Breast 
cancer has been classified into several molecular 
subgroups with different prognostic 
consequences based on immunohistochemistry 
and molecular pathology. The prognosis that 
commonly used is 5-years survival. In this study 
we aimed to examine the relationship between 
luminal subtype and 5-year survival rate in 
patients with early post-mastectomy breast 
cancer. 
Methods: We recruited early breast cancer 
patient who underwent modified radical 
mastectomy (MRM) in Dr. Soetomo General 
Hospital (Surabaya, Indonesia) between 2010 – 
2014. Breast cancer tissues were collected 
during surgery for immunohistochemistry. The 
patients’ 5-years survival data was obtained 
from medical records and by phone call to the 
patients or to the close relatives of the patients. 
Breast cancer subtype was determined based on 
the result of immunohistochemistry 
Results: A total of 84 patients was included in 
this study. The majority of patients were aged 
>40 years (72/84; 85.7%). There were 39 
patients (39/84; 46.4%) with luminal A subtype 
and 45 patients (45/84; 53.6%) with luminal B 
subtype. Seventy-four patients were diagnosed 
as invasive ductal carcinoma histologically. 
Almost all of the patients were able to survive 
within 5 years (81/84; 96.4%). We found that 
luminal B had a 1.071 times higher risk of dying 

within 5 years after therapy than luminal type A, 
although the analysis did not show significant 
results (P = 0.101). 
Conclusion: Luminal B was the most prevalent 
breast cancer subtype in Surabaya, Indonesia. 
The prevalence of breast cancer was higher in 
patients aged >40 years. There was no 
significant difference between the 5-years 
survival of luminal A and luminal B subtypes. 
 
Keywords: survival, locally advanced breast 
cancer, luminal subtype, mastectomy 
 
INTRODUCTION 

Breast cancer is the leading cause of 
cancer death in women worldwide. 
Approximately 25% of all cancer cases in 
the world are breast cancer, and 15% of 
cancer deaths in women are due to breast 
cancer [1]. GLOBOCAN 2012 estimated 
that the incidence of female breast cancer in 
Indonesia was 40.3 per 100,000 and the 
mortality rate was as high as 16.6 per 
100,000 (https://gco.iarc.fr/ ). 
 Early breast cancer is defined as 
stage I and II breast cancer when the tumor 
size is less than or equal to 5 cm, no 
regional axillary lymph node metastases, 
and no distant metastases are found [2]. The 
expression of the estrogen receptor (ER), 
progesterone receptor (PR), human 
epidermal growth factor receptor 2 
(HER2/neu), and Ki67 are well-known 
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variables that can be used to predict breast 
cancer prognosis. Breast cancer has been 
classified into several molecular subgroups 
with different prognostic consequences 
based on immunohistochemistry and 
molecular pathology [3]. Furthermore, 
intrinsic molecular subtypes, which have 
been examined primarily in early-stage 
breast cancer, play a large role in the 
patterns of failure in breast cancer therapy 
[4].   
 Luminal A subtype is the most 
common breast cancer subtype found and 
represent up to 60% of all breast cancer 
cases [5]. Luminal A have better prognosis 
than the other subtypes, including Luminal 
B subtype. The Luminal B sub-type has a 
higher transcription, proliferation, 
angiogenesis, and metastatic index 
compared to the Luminal A subtype. 
Luminal B is a less commonly found 
subtype than luminal A, but with higher 
recurrence rare and lower survival rates 
compared to luminal A [6].  
 Breast cancer survival rate reflects 
the percentage of breast cancer survivors 
who live 5 years or more after diagnosis. 
Survival rate in breast cancer decreases with 
increasing stage. However, there are limited 
data on the 5-years survival rates in 
Indonesia. Therefore, in this study we aimed 
to examine the relationship between luminal 
subtype and 5-year survival rate in patients 
with early post-mastectomy breast cancer. 
 
MATERIALS & METHODS 
Study participants 

The study was designed as a 
retrospective cohort study in order to 
determine the relationship between luminal 
subtype and 5-years survival in early breast 
cancer patient. We recruited early breast 
cancer patient who underwent modified 
radical mastectomy (MRM) in Dr. Soetomo 
General Hospital (Surabaya, Indonesia) 
between 2010–2014. Patient’s demographic 
data was obtained from the medical records. 
Breast cancer tissues were collected during 
surgery (modified radical mastectomy/ 
MRM) for further immunohistochemistry 

examination. The patient’s 5-years survival 
data was obtained from medical records. 
The 5-years survival data of patient that was 
not available in the medical record was 
collected by phone call to the patients or to 
the close relatives of the patients in which 
the contact number was recorded in the 
medical record.  

Ethical approval was obtained from 
the Ethics Committee of Dr. Soetomo 
General Hospital (Surabaya, Indonesia) 
following the guidelines of the Declaration 
of Helsinki. 
 
Immunohistochemistry and breast cancer 
subtypes 

Immunohistochemistry examination 
was performed to the breast cancer tissue 
that were collected during MRM. 
Immunohistochemistry was done to 
examine the expression of estrogen receptor 
(ER), progesterone receptor (PR), HER2 
receptor, and Ki67 receptor. Breast cancer 
subtype was determined based on the result 
of immunohistochemistry. Luminal A was 
defined as patients with ER-positive, 
increased PR, HER2-negative, and 
decreased Ki67. Luminal B was defined in 
patients with immunohistochemistry result: 
(1) ER-positive, decreased PR or increased 
Ki67, and HER2-negative or (2) ER-
positive, any PR result, HER2-positive, and 
any Ki67 result. HER2 overexpression was 
determined when the immunohistochemistry 
was ER-negative, PR-negative, and HER2-
positive. Triple negative breast cancer 
(TNBC) was determined when all ER, PR, 
and HER2 showed negative result. In this 
study, we excluded patients with HER2 
overexpression and TNBC patients. Patients 
with luminal A and luminal B were included 
in this study for further analysis. 
 
Statistical Analysis 

The statistical analysis was 
performed using the SPSS statistical 
software package version 23.0 (IBM Corp., 
Armonk, NY, USA). Discrete variables 
were tested using the Chi-square test. 
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Statistical significance was determined 
when the P value was less than 0.05. 
 
RESULT 
Subject’s characteristics 

We analyzed the distribution of 
breast cancer patients who underwent 
modified radical mastectomy (MRM) 
between 2010–2014. In a span of 5 years 
from 2010 to 2014, there were eighty-four 
breast cancer patients who met the inclusion 
and exclusion criteria with mean age of 47.5 
± 6.7 years (range of 31–59 years). The 
distribution of patient data in each year is 
shown in Table 1. 
 The youngest age of subjects in this 
study was 31 years and the oldest age was 
59 years. Based on the age group, the 
majority of patients were aged >40 years 
(72/84; 85.7%) and followed by patients 
aged ≤40 years (12/84; 14.3%). Our data 
showed that the prevalence of patients with 
breast cancer were increasing along with the 
increasing age. 

 Based on the immunohistochemistry 
results, there were 39 patients (39/84; 
46.4%) with luminal A subtype and 45 
patients (45/84; 53.6%) with luminal B 
subtype. Based on histopathology 
examination, breast cancer patients in this 
study were divided into 3 types: 74 patients 
with invasive ductal carcinoma (IDC), 6 
patients with invasive lobular carcinoma 
(ILC), and 4 patients with mixed-type. In 
addition, during the period between 2010 
and 2014, there has always been an increase 
in the number of patients with IDC, from 10 
patients (13.5%) in 2010 to 18 patients 
(24.3%) in 2014. In terms of outcome, the 
majority of patients able to survive within 5 
years (81/84; 96.4%), and only 3 people 
died (3/84; 3.6%). From the outcome data 
search, it was found that the cause of death 
of the three people was a cause related to 
the history of breast cancer and not caused 
by other causes classified as non-medical. In 
addition, none of the subjects in this study 
were diagnosed with residual tumors. 

 
Table 1. Breast cancer subjects’ characteristics between 2010-2014 

Characteristic n Year 
2010 2011 2012 2013 2014 

Age       
≤40 years 12 2 (16.7) 4 (33.3) 1 (8.3) 1 (8.3) 4 (33.3) 
>40 years 72 9 (12.5) 10 (13.9) 16 (22.2) 19 (26.4) 18 (25.0) 
       
Subtype       
Luminal A 39 5 (12.8) 9 (23.1) 6 (15.4) 7 (17.9) 12 (56.4) 
Luminal B 45 6 (13.3) 5 (11.1) 11 (24.4) 13 (28.9) 10 (22.2) 
       
Histopathology       
IDC 74 10 (13.5) 13 (17.6) 16 (21.6) 17 (23.0) 18 (24.3) 
ILC 6 1 (16.7) 0 (0.0) 1 (16.7) 1 (16.7) 3 (50.0) 
Mixed 4 0 (0.0) 1 (25.0) 0 (0.0) 2 (50.0) 1 (25.0) 
       
5-years survival       
Survive 81 11 (13.6) 12 (14.8) 17 (21.0) 19 (23.5) 22 (27.2) 
Not survive 3 0 (0.0) 2 (66.7) 0 (0.0) 1 (33.3) 0 (0.0) 

 
Association between patient 
characteristics and 5-years survival rates 

We analyzed the association 
between patient’s characteristics with 5-year 
survival (5-year survival). The data are 
presented in Table 2. From the aspect of 
age, it was found that in the age group of 
≤40 years, there were 2 patients who did not 
survive within 5 years and 1 patient in the 
age group of >40 years. 

 We found that all patients with 
luminal A type survived 5 years after 
surgery (39/39; 100%). There were only 3 
luminal B patients who did not survive until 
5 years after receiving surgical therapy 
(3/45; 6.7%). In terms of histopathological 
results, 2 patients who died were classified 
as IDC and 1 patient was classified as ILC. 
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Table 2. Association between patient characteristics and 5-
years survival 
Characteristics Total n Outcome 

Survive Not survive 
Age    
≤ 40 tahun 12 10 (83.3) 2 (16.7) 
> 40 tahun 72 71 (98.6) 1 (1.2) 
    
Subtype    
Luminal A 39 39 (100) 0 (0,0) 
Luminal B 45 42 (93.3) 3 (6.7) 
    
Histopathology    
IDC 74 72 (97.3) 2 (2.7) 
ILC 6 5 (83.3) 1 (6.7) 
Mixed 4 4 (100) 0 (0.0) 

 
Immunohistochemistry results 

Immunohistochemical examination 
was performed on tissue pieces obtained at 
the time of surgery. The distribution of 

immunohistochemical results from 2010 to 
2014 is shown in Table 3. Examination with 
antibodies to estrogen, progesterone, and 
Her2neu receptors was then performed. It 
was found that almost all samples were 
estrogen receptor (ER) positive (82/84; 
97.6%). The data obtained in this study also 
showed that 62 patients (62/84; 73.8%) 
were progesterone receptor (PR) positive. 
From the aspect of Her2 receptors, 47 
patients were categorized as negative 
(47/84; 56.0%) and 37 patients (37/84; 
44.0%) were categorized as positive, which 
were divided into: 5 Her2 patients (+1), 2 
patients Her2 (+2), and 28 Her2 (+3) 
patients. 

 
Table 3. Immunohistochemistry results 

Characteristic Total n Year 
2010 2011 2012 2013 2014 

ER       
Negative 2 0 (0.0) 0 (0.0) 1 (50.0) 1 (50.0) 0 (0.0) 
Positive 82 11 (13.4) 14 (17.1) 16 (19.5) 19 (23.2) 22 (26.8) 
       
PR       
Negative 22 3 (13.6) 3 (13.6) 5 (22.7) 7 (31.8) 4 (18.3) 
Positive 62 8 (12.9) 11 (17.7) 12 (19.4) 13 (21.0) 18 (29.0) 
       
Her2       
Negative 47 6 (12.8) 12 (25.5) 9 (19.1) 10 (21.3) 10 (21.3) 
1+ 5 1 (20.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (80.0) 
2+ 4 1 (25.0) 0 (0.0) 2 (50.0) 1 (25.0) 0 (0.0) 
3+ 28 3 (10.7) 2 (7.1) 6 (21.4) 9 (32.1) 8 (28.6) 

ER: estrogen receptor; PR: progesterone receptor 
 
Association between breast cancer 
subtypes and 5-years survival rates 

We also analyzed the association 
between the luminal subtype of breast 
cancer and the risk of death within 5 years 
after surgical therapy (Table 4). Using 

regression analysis, it was found that 
luminal B had a 1.071 times higher risk of 
dying within 5 years after therapy than 
luminal type A, although the analysis did 
not show significant results (P = 0.101, 95% 
CI = 0.991 – 1.158). 

 
Table 4. Association between breast cancer subtypes and 5-years survival rates 

Luminal subtype n 5-years survival OR 95% CI P Value 
Survive Not survive 

Luminal A 39 39 (100) 0 (0.0) 1   
Luminal B 45 42 (93.3) 3 (6.7) 1.071 0.991 – 1.158 0.101 

 
DISCUSSION 

In this study, it was found that the 
incidence of breast cancer was more 
common in the age group of more than 40 
years compared to the age group of less than 
40 years. This shows that the incidence of 
breast cancer is associated with older age. 
This result was consistent with previous 

studies reported that breast cancer was 
associated with age, and its prevalence 
increases along with the increasing age [7]. 
There are various factors that cause the high 
incidence of cancer in older age, including 
changes in hormonal levels in older women 
and a lower immune system. However, 
although the incidence of breast cancer 
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under the age of 40 is smaller than in 
patients over the age of 40, patients who 
suffer from breast malignancy at a younger 
age tend to have cancer with a more 
aggressive nature Therefore, early detection 
of breast cancer at a young age is very 
important to improve overall survival. The 
incidence of breast cancer at a young age is 
now also reported to be increasing. The 
awareness to carry out early screening for 
breast cancer may increase the number of 
cases detected. However, at a young age, the 
sensitivity of mammography as the gold 
standard for breast cancer screening tends to 
decrease, therefore young women at high 
risk should undergo regular mammograms 
with the addition of magnetic resonance 
imaging (MRI) examinations [8] to increase 
the accuracy of detection. Although it has 
disadvantages such as high cost and low 
specificity, MRI can be used as an option 
for breast cancer screening modality 
because it has a very high sensitivity rate, 
especially when combined with 
mammography [9]. 
 Epidemiologically, breast cancer 
subtypes with positive hormonal status are 
the type with the highest number of cases. 
From previous study in the Unites States of 
America, the most common breast cancer 
found in the USA was luminal A subtype 
(72.6%), followed by triple-negative breast 
cancer (11.3%), luminal B subtype (11.2%), 
and HER2 overexpression type 4.8% [10]. 
However, from this study it was found that 
the most common subtype found was 
Luminal B. Our result was in concordance 
with previous research conducted in 
Indonesia which stated that luminal B 
subtype was the most prevalent subtype in 
Indonesia (43.2%), followed by HER2-
overexpression subtype (17%), TNBC 
(18.1%), and luminal A subtype (21.7%) 
[11]. The differences in the distribution of 
breast cancer subtypes in various studies 
from different regions in the world showed 
that the distribution of breast cancer 
subtypes is strongly influenced by 
geographical factor. This shows the 
importance of epidemiological studies that 

describe the distribution of breast cancer 
subtypes because these data can help the 
clinicians in daily practice, especially in 
situations where immunohistochemistry 
examination cannot be performed. The 
clinicians can have an idea of the best 
treatment options that can be given based on 
epidemiological data in that population. 
 In terms of histopathological 
diagnosis, there were 3 major groups of 
breast cancer types, namely IDC, ILC, and 
mixed-type. This study showed that the 
most common type is the IDC type. The 
incidence of IDC even far exceeds the 
incidence of ILC and mixed-types. Previous 
study was in concordance with our results 
and showed that IDC was the most common 
histopathological diagnosis of breast cancer 
in a population [12,13]. In general, IDC is 
reported as the most common type of 
invasive breast cancer found worldwide. 
This is a good thing, because various studies 
report that IDC is the histopathological type 
of breast cancer that gives the best clinical 
response to neoadjuvant chemotherapy 
(NAC) when compared to ILC [14] 
 In this study also analyzed the 
relationship between patient characteristics 
and the type of breast carcinoma to the 
outcome of the patient, in this case whether 
the patient was able to survive until 5 years 
after receiving mastectomy or died within 5 
years after surgery. However, we did not 
find any significant association statistically 
between breast cancer subtypes and patient 
outcomes. This indicates that both luminal 
A and luminal B subtypes do not have a 
significant difference in terms of the 
patient's outcome in 5 years. Most studies 
stated that luminal B subtype had more 
slightly worst outcome compared to luminal 
A subtype. One of them was the study of 
Cho et al., which stated that luminal B 
subtype had higher proliferative gene 
expression and lower survival rates than the 
luminal A subtype [15]. The non-significant 
results in this study might be caused by the 
relatively small number of subjects included 
in this study. A more comprehensive study 
with a larger number of patients is needed in 
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order to describe the association between 
breast cancer subtypes and 5-years survival 
of patients with breast cancer. Similar 
conclusion was also obtained after 
analyzing the association between other 
factors, such as age and histopathological 
diagnosis on the clinical outcome of 
patients. 
 There are several limitations in this 
study. First, the number of samples in this 
study is relatively small, therefore the 
statistical analysis was not able to show 
results with significant power. Further 
research using a larger sample size and 
conducted in a longer research period might 
be important in the future. Second, in this 
study the authors included early-stage breast 
cancer patients, both those who had 
undergone chemotherapy and those who had 
not undergone chemotherapy in accordance 
with the breast cancer treatment protocol 
from ESMO. This may cause bias in the 
analysis. 
 
CONCLUSION 

Luminal B was the most prevalent 
breast cancer subtype in Surabaya, 
Indonesia. The prevalence of breast cancer 
was higher in patients aged >40 years. There 
was no significant difference between the 5-
years survival of luminal A and luminal B 
subtypes. 
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