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Breast cancer is a complex disease that encompasses various kinds of molecular
subtypes with heterogeneous characteristics for each type. More information is needed to
guide treatment decisions. This study aims to estimate the prevalence of breast cancer subtypes
and to determine the relationship between molecular subtypes and overall survival (OS) for
breast cancer patients. Retrospective analysis was conducted to examine 468 breast cancer
cases diagnosed from January 2011to September 2011 and had a radical mastectomy at Hasan
Sadikin General Hospital Bandung. Age, clinical staging, and molecular subtypes were analyzed
on 63 patients from medical records. The patient’s conditions were followed up within five
years. Molecularsubtypes of breast cancer were dividedinto luminal A, luminal B, HER2, and
triple-negativebased on receptor characteristics. Patient OS was measured by Kaplan-Meier
analysis and the Log-rank test to estimate outcome differences among subtypes. Luminal A
(46%) subtypes were the most prevalent, followed by HER2 (27%), triple-negative (14,3%),
and luminal B (12,7%). These tumors were commonly found in women above 40 years old.
OS analysis showed a significant difference between subtypes.Luminal A and triple-negative
tumors were associated with good and worse prognosis (53.84 and 21.95 months) respectively.
In conclusion, information on molecular classification in breast cancer patients was necessary
for estimatingtreatment implicationsand breast cancer patient prognosis.
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Breast cancer is a malignant proliferation
of epithelial covering ductus or lobules of the
breast. It develops through a multistep process
including genetic alteration, and the pathogenesis
of this disease has not yet been elucidated.' Amount
of breast cancer patients is increasing every year,
including in Indonesia.? Breast cancer incidence
rates are 42 per 100.000 Indonesian female

population.? According to Riskesdas 2013, West
Java was ranked as the third-highest breast cancer
incidence rates, counted 6,701 cases per year.’
However, it nonetheless represents a significant
fraction of cancer-related death in women.
Currently, people have more options
forbreast cancer treatment, while biological
prevention has been recently developed to
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improve patients’ quality of life. Clinicians use St
Gallen breast cancer guidelines to determine the
management of early breast cancer. It incorporates
tumor size, histological grade, vascular invasion,
and lymph node status.

Initially, breast cancer phenotypes were
investigated using the loss of heterozygosity
analysis at a molecular basis to indicate tumor
suppressor gene inactivation.*Then, it was followed
identification of key genomic loses, gains, and
amplified lociin breast cancer, suggesting the early
framework for molecular classification, including
low grade and high grade.’

Early diagnosis can lead to a good
prognosis. In some developed countries, the five-
year survival rates of breast cancer patients are
above 80% due to early detection.'Breast cancer
prognosis had a close relation to the survival
rate. Generally, the overall survival (OS) rate is
measured within five years starting from the first
year of diagnosis.

In this recent decade, there has been
a new grouping method for breast cancer by
molecular analysis. This method could help to
estimate the therapeutic response and patient’s
prognosis.*” Molecular subtypes of breast cancer
could be grouped based on the status of estrogen
receptor, progesterone receptor, expression of
Human Epidermal Receptor (HER2), and index
of Ki-67. This method at least has identified 4
groups: luminal A, luminal B, HER2, and triple-
negative.*According to biomolecular profile,
luminal A has the best prognosis and triple-negative
has the worst prognosis.’

Related to the issue, Indonesia especially
Hasan Sadikin General Hospital which is chosen
as a referred hospital in West Java have not had
specific data about the distribution of breast cancer
patients based on molecular subtypes and the
relationship between molecular classification of
breast cancer and five-year OS rates. Therefore, this
study aims to determine the relationship between
the molecular subtypes of breast cancer and OS in
Hasan Sadikin General Hospital, Bandung.

MATERIAL AND METHODS

The study was an analytical retrospective
cohort study that used medical records of breast
cancer patients in Surgery Department Hasan
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Sadikin General Hospital in January until September
2011. The patient’s conditions were followed up
until September 2016. Molecular classifications
were obtained from immunohistochemical
examination and categorized as follows: luminal
A (ER+ and/or PR+, HER2-), luminal B (ER+
and/or PR+, HER2+/-, Ki-67 >20%), HER2 (ER-,
PR-, and HER2+), and triple-negative (ER-, PR-,
HER2-).'

Data collections were obtained from
medical records of inpatient and outpatient care
Hasan Sadikin General Hospital. We selected
patients diagnosed with breast cancer during from
January to September 2011 and had a radical
mastectomy. Molecular subtypes were categorized
by the result of the immunohistochemical
examination in the Anatomic Pathology
Department. Besides, age, stadium, molecular
type, last month inpatient care/follow up, and the
last condition (alive/dead) were recorded. Patients
who did not undergo any follow up control to the
hospital were contacted by phone. Unreachable
patients would be defined as out of observation
(censor) and recorded based on the last month of
the hospital visit.

Data analysis was carried out using SPSS
for Windows 22" version. Univariate analysis
was performed to observe frequency distribution
and proportion from each variable. Bivariate
analysis was performed to see the relationship
between the dependent variable (OS rates) and the
independent variable (molecular classification).
PatientOS was measured by the Kaplan-Meier
method and verified by the log-rank test as our
previous studyconducted.’ A value of p <0.05 was
considered a statistically significant relationship.
Ethical clearance of this study was obtained from
the Health Research Ethics Committee Faculty of
Medicine Universitas Padjadjaran (No. 526/UN6.
C1.3.2/KEPK/PN/2016).

RESULTS AND DISCUSSIONS

Four hundred and sixty eight breast
cancer cases were examined using the Kaplan-
Meier method. Among thesecases, 405 cases were
excluded because of incomplete medical record
status. Therefore, 63 cases were included in this
study. Of 63 cases, there were 17 cases died during
the length of observation.
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As seen in Table 1, most breast
cancerpatients ages are > 40 years old (85.7%).
The oldest age is 72 years old and the youngest
age is 27 years old. The average age of patients at
diagnosis is 48.79 years old. Most patients (28.6%)
come to the hospital with an advanced stadium
(II1A).

An Immunohistochemical record at
Anatomic Pathology Department showed that
luminal A had the highest percentage of cases
(46%), followed by HER2 (27%), and triple-
negative (14.3%), and luminal B (12.7%).
According to the clinical stadium, luminal A
represented the highest percentage of cases with

Table 1. Characteristics distribution of breast cancer patients

Characteristics Frequency Percentage Dead
() (%)
Age
-<A40 9 14.3 2
->40 54 85.7 15
Stadium
-1 2 32 0
-TTIA 9 14.3 2
-1IB 15 23.8 1
- IIA 18 28.6 2
-111B 14 222 8
- 1IIC 4 6.3 3
-V 1 1.6 1
Molecular Subtypes
- Luminal A 29 46 5
- Luminal B 8 12.7 1
- HER2 17 27 5
- Triple negative 9 14.3 6

Table 2. Prevalence of molecular classifications and clinical stadium

Characteristics Luminal A Luminal B HER2 Triple-
Negative
Age
-<40 6.3% 0% 3.2% 4.8%
->40 39.7% 12.7% 23.8% 9.5%
Stadium
-1 1.6% 1.6% 0% 0%
-1TA 9.5% 3.2% 0% 1.6%
-11IB 14.3% 3.2% 4.8% 1.6%
- IIIA 9.5% 3.2% 12.7% 3.2%
- 11IB 9.5% 1.6% 4.8% 6.3%
- 1IIC 1.6% 0% 3.2% 1.6%
-1V 0% 0% 1.6% 0%

Table 3. Five-year OS rates of breast cancer patients based on molecular classification

Five-year survival rates analysis Luminal A Luminal B HER2 Triple-Negative
Five-year survival rates 0.768 0.667 0.616 0.150
Average survival (months) 53.840 53.000 34.590 21.950

p 0.001
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stadium IIB, luminal B had a higher percentage
with stadium IIB dan IIIA, HER2 had a higher
percentage with stadium IIIA and triple-negative
had a higher percentage with stadium IIIB. The
characteristic distribution of breast cancer patients
and its prevalence toward clinical status could be
seen in Table 2.

We observed that 17 patients died during
follow up: 35% out of 17 cases belonging to triple-
negative type, 29.4% HER?2 and luminal-A type,
and 5.8% luminal-B type. Kaplan Meier curves
in Figure 1 showed that luminal A was associated
with the highest survival rates (76.8%) whilst triple
negative was associated with the lowest survival
rates (15%). Luminal B was associated with a
better survival rate (66.7%) than HER2 (61.6%).
Luminal A had the highest average survival
months among other molecular types (respectively,
Luminal A=53.84 months, Luminal B=53 months,
HER2=34.59 months, triple negative=21.95
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months). The log-rank test showed there were
statistically significant differences in survival
among four molecular subtypes (p=0.001).

Molecular classifications of breast cancer
have become an essential indicator in estimating
prognosis and selection of therapy. This is the
first study in Indonesia which analyzed five-
year survival rates based on molecular subtypes.
This study result is appropriate with St. Gallen
International Expert Consensus in 2009 which
confirmed the use of ER, PR, HER2, and Ki-67 as
biomarkers to define a molecular subtype of breast
cancer.'!

In this study, luminal A is the predominant
molecular type compared to other molecular
types (respectively, luminal A 46%, HER 227%,
triple-negative 14.3%, and luminal B 12.7%).
This result is similar but a little bit lower than
reported by Zhang (60.8%).!? Several studieshad a
different sequence in the distribution of molecular
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Graph 1. Kaplan Meier curve on five-year OS rates of breast cancer patients based on molecular types
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subtypes. Bennis, et al reported that luminal A is
the highest percentage of cases (53.6%) followed
by luminal B (16.4%), HER2 (12.6%), and triple-
negative (12.6%). This could be due to the amount
of sample, incomplete data, and other factors that
may contribute to the result of each study.

In term of five-year survival rates, luminal
A had the highest survival probability whilst
triple-negative had the lowest survival probability
compared to other molecular types (respectively,
luminal A (76.8%), luminal B (66.7%), HER2
(61.6%), and triple-negative (15%). Puig vives,
et al observed a higher probability of five-year
survival (luminal A: 91.5%, luminal B: 85.8%,
HER?2: 78.6%, and triple-negative: 76.3%)."*Higher
degree of healthcare service, economical status,
and women awareness could be the reason of this
difference results.

Luminal A and B types were known for
expressing ER and PR biomarkers. Breast cancer
that had hormone overexpression like luminal A
and luminal B had a higher survival rate compared
to non-hormonal overexpression. This could be
explained because they were responsive toward
endocrine therapy such as tamoxifen and aromatase
inhibitor." Proliferation rate of luminal A type is
lower than luminal B since luminal B has higher
Ki-67 index (>20%). Therefore, luminal B has a
higher mortality rate than luminal A. This result is
similar to most molecular breast cancer studies.'>'¢

Furthermore, overexpression and
amplification of HER2 reported reaching 20-30%
in the population.'” This is similar to our study
result (27%). HER2 overexpression is linked
toa higher degree of the histopathological result,
bigger tumor size, lymph node metastasis, higher
relapse probability, and lower survival rate. In this
study, HER2 had a lower percentage of survival
rate compared to the Luminal type. This could be
happened due to overexpression of HER2 enhance
proliferation, angiogenesis, and angioinvasion of
cancer cells.'®

Triple-negative is characterized by
negative expression of ER/PR and HER2.
This type has a lower response rate towards
endocrine therapy (taxane) and therapeutical target
(trastuzumab). This type had a higher sensitivity
using chemotherapy. Our study result observed
that triple-negative had the lowest survival
probability than other molecular types (15%).
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CKS5/6 overexpression, mutation of Ki-67, p53, and
NF-xB cause a higher proliferation rate, uncommon
metastasis pattern, and worse prognosis. Hereditary
factor-like BRCA1 mutation was also known to
make this type have lower survival rate."

The log-rank test showed there were
statistically significant differences in survival
among four molecular subtypes (p=0.001). This
may be explained because each molecular type
showed different characteristics not only clinically
but also in the molecular sequence of cancer
biology.

The limitation of this study is
incompletemedical records. This triggers difficulty
in determining molecular types, therapy regiment
assessment, and patient follow up. Therefore it is
advisable to fill the medical record completely and
clearly to facilitate further research.

Molecular analysis using immunohisto-
chemical examination could explain the
heterogenicity of breast cancer in molecular
sequence, so it could be used to assess prognosis
and therapy accurately and specifically.

CONCLUSION

There is a significant relationship between
molecular classifications of breast cancer and
five-year OS rates. Thus, this study recommends
a combination of breast cancer molecular analysis
and clinicopathological status to assess the
prognosis of patients accurately and specifically.
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