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Introduction

Breast cancer is currently still a global public 
health problem. Specifically, in women, breast cancer 
is the second leading cause of death after lung cancer. 
The highest incidence of cancer types is diagnosed 
in women in the Southeast Asian region and in the 
world [1]. Indonesia is one of the countries with a high 
incidence of breast cancer then Japan, Malaysia, the 
Philippines, Singapore, Sri Lanka, and Taiwan [2]. Based 
on GLOBOCAN 2008, in Southeast Asia, Singapore 
ranks highest with the highest incidence of breast cancer 
at 59.9% per 100,000 population, while Indonesia is the 
country with the highest breast cancer mortality rate of 
around 18.6% per 100,000 population [1]. Breast cancer 
in Indonesia is the second highest number of cancer cases 
in women after cervical cancer [2-3]. 

In 2018, breast cancer in women had an incidence of 
11.6% and mortality of 6.6% of all cancers in men and 
women, while specifically in women, breast cancer had 
the highest incidence, which was 24.2% with a mortality 
of 15% [4]. Based on data from the International Agency 
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for Research on Cancer (IARC), it is known that in 2012 
the incidence of breast cancer in women in Indonesia was 
43.3% and the percentage of deaths was 12.9% [5].

In the selection of therapy and predicting prognosis, 
immunohistochemical examination (IHC) becomes one 
of the mandatory examinations. IHC examination is a 
technique used to characterize intracellular proteins or 
cell surfaces in body tissues [6]. This examination is 
carried out as an initial step in determining the diagnosis, 
treatment and prognosis of breast cancer patients [6]. In 
IHC examination, subtypes of breast cancer cells have 
been identified using gene expression profile, is complex 
and relatively expensive. Cell subtypes are identified 
using biological markers which will then show the 
presence or absence of estrogen receptors (ER + / ER -), 
progesterone receptors (PR + / PR -), Human Epidermal 
Growth Factor Receptor 2 (HER2 + / HER2 -), and Ki67 
proteins (low / high). This subtype of breast cancer cells 
is increasingly being developed as an initial step in the 
selection of therapy and predicting the prognosis of breast 
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cancer patients [6-7].
On St. Gallen 2015, said that breast cancer was 

divided into four subtypes identified based on ER and PR 
excessive or nonexistent, Ki67 protein, and the presence 
of excessive amplification in HER oncogenes.6,8 Four 
known subtypes are luminal A, luminal B, positive HER2, 
and Basal-like are often found, namely Triple Negative 
Breast Cancer (TNBC) [8].

Luminal A is the most common subtype found in 
about 50-60% of all breast cancer subtypes. In luminal 
A there is an increase in ER and decreased proliferation 
of cancer related genes [6-7]. Breast cancer patients with 
luminal A subtypes have a better prognosis and have lower 
recurrence rates than other subtypes [7].

The luminal B subtype is found to be around 15-
20% of all breast cancer subtypes and has a more 
aggressive phenotype, with a higher level of malignancy, 
a proliferation index, and a worse prognosis compared to 
luminal A [6-7]. This subtype has a higher recurrence rate 
and when it occurs this happens, the survival rate is lower 
than that of luminal A [7]. All breast cancer patients with 
luminal subtypes are given hormone therapy because they 
are considered to provide better results in therapy [7-9].

The positive HER2 subtype is found to be around 
10-20% of the breast cancer subtype. Biologically or 
clinically positive HER2 is more aggressive and has 
a higher level of metastasis to the brain and lungs 
compared to the luminal subtype [7]. This subtype is 
characterized by increased expression of the HER2 gene 
and other genes associated with the HER2 pathway. 
The positive HER2 subtype has a poor prognosis [6-7-9].

Basal-like consists of many types. One type of 
Basal-like often found is TNBC. In the IHC classification, 
TNBC is a subtype not expressing ER, PR, and HER2. 
It should be explained that TNBC and Basal-like are 
not entirely the same, and there are about 20-30% 
discrepancies between studies [6-7]. As with positive 
HER2, patients with this subtype have a worse prognosis 
than patients with luminal subtypes. In the HER2 positive 
and Basal-like or TNBC subtypes, the recommended 
therapy is adjuvant-based chemotherapy [9]. In several 
studies saying that IHC examination can classify subtypes, 
genetic, and molecular characteristics are closely related 
and can help prognosis, tumor aggressiveness, and 
treatment selection in breast cancer patients [6-8-9].

Materials and Methods

This research uses a retrospective descriptive study. 
The research data was taken from patient data which was 
diagnosed with breast cancer and an immunohistochemical 
examination (IHC) was performed. Data collection was 
conducted from 2014 to 2019 and this data is secondary 
data obtained from breast cancer registration data in the 
Division of Surgical Oncology in Indonesia. The research 
sample was taken using a total sampling system. Inclusion 
criteria including all data on breast cancer patients 
have been carried out IHC examination in 2014-2019 
accompanied by information in the form of age, stage of 
breast cancer, the main diagnosis of pathology. Exclusion 

criteria were patients with incomplete medical records. 
The data is then processed using the Windows version of 
the IBM Statistical Product and Service Solution (SPSS) 
v.23 program. This research was analyzed descriptively. 
Then the data will be summarized in the form of frequency 
distribution Table and Figure.

Results

Examination of IHC in breast cancer patients in 
Indonesia has become a routine procedure done. This is 
evident from the research data taken from the Division of 
Surgical Oncology, obtained cases of breast cancer in 
2014-2019 IHC examination was carried out as many as 
1260 cases. The average age of breast cancer was 53.73 
years with a standard deviation of 9.89 and the youngest 
age for breast cancer was 25 years and the oldest age for 
breast cancer was 87 years. The distribution of the IHC 
results in Table 1 shows that, by age, the most prevalent 
events were found to be more than 50 years old, whereas 

Characteristics N=1260 %
Age
     <50 years old 459 36.4
     ≥50 years old 801 63.6
Menstruation
     Pre-menopause 646 51.3
     Menopause 614 48.7
Tumor Size
     T1 47 3.7
     T2 345 27.4
     T3 259 20.6
     T4 609 48.3
Stage
     I 43 3.4
     IIA 202 16
     IIB 214 17
     IIIA 145 11.5
     IIIB 400 31.7
     IV 36 2.9
Estrogen Receptors
     Negative 522 41.4
     Positive 738 58.6
Progesterone Receptors
     Negative 562 44.6
     Positive 698 55.4
Her2
     Negative 785 62.3
     Positive 475 37.7
Ki67
     Low 543 43.1
     High 717 56.9

Table 1. Characteristics of Breast Cancer Patients 
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showed not much different, luminal type was 86% and 
79.12%, respectively [10]. Similar results were found 
in other studies in Southeast Asia with a percentage of 
63.6% and research in China with a percentage of 70.5% 
was luminal type [11-12]. Similar results were also found 
in a study with a sample of 346 cases in ethnic Asians in 
America. The study found that ethnic Korean and Filipino 
women had lower positive hormone receptors at around 
58.9% and 70.6% compared to Chinese and Japanese 
ethnic women at 82.6% and 91.4%. However, this shows 
that ethnicity Asia has a percentage of more than 50% for 
positive hormone receptors [13].

Based on this, differences in the value of these 
hormone receptors may be influenced by racial and ethnic 
factors in each region. Most races and ethnicities are said 
to tend to have more positive hormone receptors than 
negative hormone receptors. The number of samples is 
limited and different in each study area may also affect 
differences in research results [14].

Besides positive hormone receptors also play a role in 
the choice of therapy in breast cancer patients is the value 
of HER2. In this study it was found that the frequency was 
quite high in negative HER2 of 785 cases (62.3%). This 
study shows negative HER2 results are more dominant. 
Other results were found in Brazil with a positive HER2 
presentation of 49.07% [15]. These results resemble those 
of a study with 1,104 samples getting a higher negative 
HER2 of 64.4% compared to positive HER2 in Southeast 
Asia [11]. Research in China also supports this research 
with negative HER2 of 61.4% [12].

Based on the above results, the examination of HER2 
should receive attention together with the examination of 
hormone receptors. This is due to the selection of different 
therapies (personalize) and prognosis in cancer patients. 
Positive HER2 is associated with a poor prognosis and 
a tendency for metastases to occur in other organs, 
recurrence, and high mortality.

Examination of breast cancer subtypes in Indonesia is 
dominated by luminal A subtypes as much as 21.7% and 
luminal B as much as 43.2%. In a study in Brazil also 
found more luminal subtypes than other subtypes with 
a percentage of luminal B subtypes as much as 44.61% 
greater than luminal A as much as 23.79%, while positive 
HER2 and Basal-like / TNBC were only found as much as 
14.5% and 17.1% [15]. Other studies in China also found 
the same thing dominated by luminal B at 51.5% [12]. 
Research in Yogyakarta found that the luminal A subtype 
was more prevalent with a percentage of 38.1% while 
luminal B was only 16.7% [14]. One study in Southeast 
Asia was also dominated by the luminal A subtype with 
45.8% [11]. When observed, this study is almost the 
same as most studies stating that the luminal subtype is 
the most common subtype found in breast cancer patients 
compared with positive and Basal-like / TNBC subtypes 
in Indonesia.

Luminal subtypes have characteristics affecting 
hormone receptors on IHC examination. This subtype is 
the main predictive factor for hormone therapy. Luminal 
A is said to have a better prognosis than other subtypes. 
In contrast to luminal A, luminal B tends to have a worse 

from the stage distribution most breast cancer sufferers 
were at stage IIIB.

The IHC results showed that the detection of hormone 
receptors in breast cancer patients was positive estrogen 
hormone receptors (ER +) in 738 (58.6%) cases and 
positive progesterone hormone receptor (PR +) in 698 
(55.4%) cases. Examination of HER2 was found to have 
negative HER2 in 785 (62.3%) cases. High Ki67 protein 
expression in 717 (56.9%) cases.

Breast cancer subtypes in Indonesia 
Based on the IHC examination, it is known that 

breast cancer subtypes in Indonesia such as luminal B 
subtypes (ER + / PR +, HER2 + or high Ki67) were 
found to be the most compared to other subtypes 
as many as 544 (43.2%), positive HER2 subtypes 
(ER -, PR - , HER2 +) at least 214 (17%), TNBC subtypes 
(ER -, PR -, HER2 -) were found 228 (18.1%), and luminal 
A subtypes (ER + / PR +, HER2 -, low Ki67) as many 274 
(21.7%). The distribution of breast cancer subtypes can 
be seen more clearly in Figure 1. If we look based on the 
expression of HER2 in the luminal B subtype, we found 
that from 43.2% of the luminal B subtype, there were 283 
(22.5%) HER2 - and 261 (20.7%) HER2 +.

Discussion

The IHC examination has been around since 2003, 
and the last two years have been carried out routinely 
in Indonesia. Examination of IHC used to be known as 
expensive examination, can now be done because it has 
been entered into one of the laboratory examinations 
covered by Indonesia government health insurance such as 
BPJS. This certainly will have an impact on the future for 
the development of therapy and assessment of prognosis 
for breast cancer patients.

Based on the IHC examination carried out as a whole, 
positive hormone receptor (luminal type) were the most 
cases found with the number 818 (64.9%). Referring to 
European studies on European and Arab / Moroccan breast 
cancer cases with a total sample of 350 European ethnic 
cases and 91 ethnic Arab / Moroccan cases, the results 

Figure 1. Distribution of Breast Cancer Subtypes
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prognosis, although treatment with hormone therapy 
is the same. This is due to the proliferation of cancer 
cells (Ki67 protein) is higher in luminal B compared 
to luminal A. In patients with positive HER2 subtypes 
and Basal-like / TNBC breast cancer both have a worse 
prognosis compared to luminal subtypes. In this subtype, 
the combination therapy is chosen as chemotherapy and 
targeted therapy.

Luminal is a subtype more often found in old age, 
while Basal-like / TNBC and HER2 positive subtypes 
are more frequent at a young age [14]. Based on the 
statement, research results obtained in Indonesia found 
similar things, where luminal subtypes were found most 
often in patients over the age than 50 years, while the 
Basal-like / TNBC subtype was found more in patients 
aged less than 50 years. In the positive HER2 subtype, 
it was found the same number of cases between patients 
aged over 50 years or less than 50 years.

Ki67 protein shows the proliferation index of cancer 
cells expressed in all phases of the cell cycle except G0. 
The presence of a high Ki67 protein indicates a poor 
prognosis [16]. At the meeting of St. Gallen 2011, low 
proliferation was defined with a Ki67 index of less than 
14% [17], whereas at the St. Gallen 2013, decided the 
high proliferation limit was more than or equal to 20% 
[18]. In the study of Bustreo et al, the disease-free interval 
(DFI) and disease-specific survival (DSS) did not differ 
significantly between Ki67 [14] and 20%. However, 
patients with Ki67 more than 20% show a worse prognosis 
[16].

Most breast cancer patients recorded in Indonesia are 
in stage IIIB and followed by stage IIB. The incidence 
of breast cancer in developed countries, especially the 
United States, can reach twice that of Asian countries, 
and the majority occurs at an early stage. This might 
be due to the lack of an early detection program and 
also the community still lacking information about this 
problem. Research in Yogyakarta found that breast cancer 
subtypes have a significant relationship between age and 
clinicopathological characteristics such as staging and 
histopathological grading of breast cancer [14].

This study still does not describe the overall population 
of breast cancer patients in Indonesia in 2014-2019. This 
is because the data obtained is only sourced from the data 
of patients coming and examining in Indonesia. Other 
breast cancer patients may come to other hospitals or not 
seek medical help so they are not recorded in this study.

In Conclusions, examination of IHC in breast cancer 
patients in Indonesia in 2014-2019 has recorded as many 
as 1260 cases. In the age category, the four subtypes were 
found mostly at the age of more than 50 years and most 
breast cancer sufferers recorded in Indonesia were in stage 
IIIB. On IHC examination, more cases with estrogen or 
progesterone receptors are positive, Her2 tests are mostly 
negative, and Ki67 protein is mostly high. Luminal B 
subtype was found the most compared to other subtypes.
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