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Introduction
Breast cancer is the most common cancer among women in 

both developed and developing countries. It is also the leading 
cause of cancer death in females. In the United States, there 
were more than 200,000 new cases of breast cancer and 40,000 
deaths in 2005 [1]. Currently, the incidence of breast cancer 
in Indonesia is 26 per 100.000 populations [2]. Advance age is 
the most important risk factor for breast cancer. According to 
Surveillance Epidemiology and End Results (SEER) databases, 
43% of breast cancer patients are aged 65 and older at diagnosis, 
and 58% aged 65 and older at the time of breast cancer-related 
death [1].

The general population of Indonesia is now aging. According 
to the data published by the Indonesian Ministry of Health, with 
the increase of life expectancy, the number of older population 
will be continuously increasing over the next decades. In 2000, 
the life expectancy for Indonesian is 64.5 years with 7.18% of 
the population are aged 60 years and older. The life expectancy 
increases to 69.43 years in 2010 (elderly population being 
7.56% of total population) and to 69.55 years in 2011 (elderly 
population being 7.58% of total population) [3]. Therefore, 
elderly will represent an increasing cohort of patients with 
breast cancer in the future.
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Abstract

Objective: The aim of this study is to evaluate the histology and biologic characteristics of breast cancers in older Balinese women (age ≥65 
years).

Materials and Methods: This is a hospital-based analytic cross-sectional study. Data are obtained from the breast cancer registry of 
admitted patients in Sanglah General Hospital.

Results: A total of 1,045 cases of breast cancer among Balinese women were recorded during the period of 1997-2013, of which 75 (7.2%) 
were diagnosed in elderly. Infiltrating ductal carcinoma (IDC) was the most common histologic type (75.4%), followed by infiltrating lobular 
carcinoma (ILC, 4.3%), invasive carcinoma of no special type (4.2%), mucinous carcinoma (1.9%), medullary carcinoma (0.9%), and malignant 
phylloides tumor (0.8%). There was a significant difference in the rate of IDC (76.2% vs. 65.3%, p = 0.035) and invasive carcinoma of no special 
type (3.7% vs. 10.7%, p = 0.010), but not for ILC, mucinous carcinoma, medullary carcinoma, and malignant phylloides tumor. The rate for ER-
positive, PR-positive, p53-positive, and HER2-positive, as well as the rate of Luminal A, Luminal B, over-expressed HER2, and Triple Negative 
breast cancer also did not differ significantly between younger and older patients.

Conclusion: The biologic characteristics of breast cancer differ between younger and older Balinese women in terms of histologic type but 
not for the expression of hormone receptors.
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Although the number of elderly patients with breast cancer 
is increasing, knowledge about possible differences in the 
biology and clinical outcomes of breast cancer according to age 
is limited. The relative under-enrollment of elderly patients in 
clinical trials is an important factor contributing to this limited 
knowledge [4]. In spite of the paucity of data, age is considered to 
be an important determinant of therapy, and the pattern of care 
of breast cancer patients differs depending on age [5-7]. More 
information about the biology and clinical features of breast 
cancer is needed to support the different approaches to therapy 
in elderly patients. Several large reviews have reported that the 
biology of breast cancer differs according to age, with the elderly 
tend to have more favorable tumor biology [8,9]. However, 
little is known about the biology of breast cancer among older 
Indonesian women, particularly of Balinese ethnicity. The aim 
of this study is to evaluate the biologic characteristics of breast 
cancer among older Balinese women.

Materials and Methods

We use the breast cancer registry of Sanglah General 
Hospital as the source of our data. The registry is the largest 
hospital registry in Bali covering Balinese population in nine 
districts, including Denpasar, Badung, Tabanan, Negara, Gianyar, 
Bangli, Klungkung, Karangasem, and Buleleng. The registry also 
includes data from patients that reside outside the island of Bali 
since Sanglah General Hospital is the center of referral for East 
and West Nusa Tenggara region. Thus, we exclude patients who 
reside outside Bali. We got 1,045 cases of primary breast cancer 
diagnosed between the year of 1997 and 2013. Only 160 cases 
presented with hormone receptor status (ER, PR, HER2) and 128 

cases presented with p53 staining since immunohistochemistry 
analysis was applied since 2004 and it was costly and not covered 
in insurance, so not every patient could afford the examination. 
Only tumor with histologic type of infiltrating ductal carcinoma 
present with grading (n=711). We defined elderly as those who 
are 65 years and older. Then, we describe the characteristics for 
histology and grading, hormone receptor (ER, PR, HER2, p53), 
and IHC classification (Luminal A, B, HER2-type, Triple negative) 
according to the age group (elderly vs. non-elderly breast 
cancer). We compare the rate for breast cancer characteristics 
among the elderly and non-elderly or younger women. We use 
Statistical Packages for Social Science (SPSS ver.16) to aid the 
statistical analysis. The rates for each characteristic within each 
group of age were presented within percentage. Chi-square (χ2) 
or Fischer-Exact test was used to test for significance between 2 
proportions.

Results

A total of 1,045 cases of breast cancer among Balinese 
women of various ages were recorded during the period of 
1997-2013, of which 75 (7.2%) cases were attributed to elderly 
(age ≥65 years). The mean age was 45.35 ± 8.74 years among 
the younger women and 70.03±4.49 years among the older 
women (mean age ± SD). The biologic characteristics of all 
study population were presented in Table 1. Infiltrating ductal 
carcinoma (IDC) was the most common histologic type, followed 
by infiltrating lobular carcinoma, invasive carcinoma of no 
special type, mucinous carcinoma, medullary carcinoma, and 
malignant phylloides tumor. Luminal A was the most common 
type of breast cancer in this study population.

Table 1: Breast cancer characteristics of all study population. 

Number %

Total sample 1,045

Elderly breast cancer (EBC) 75 7.2

Non-elderly breast cancer (NEBC) 970 92.8

Histology (n=1,045)

IDC 788 75.4

ILC 45 4.3

Invasive carcinoma of no special type 44 4.2

Mucinous carcinoma 20 1.9

Medullary carcinoma 10 0.9

Malignant phylloides tumor 9 0.8

Hormone receptor (n=160)

ER-positive 66 41.2

PR-positive 63 39.1

HER2-positive 51 31.8

P53-positive (n=128) 38 29.7

IHC Classification (n=160)

Luminal A 57 35.6
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Luminal B 20 12.5

Luminal C/HER2-type 30 18.8

Triple negative 53 33.1

Elderly had a significantly lower rate of IDC but a higher rate 
of invasive carcinoma of no special type compared to younger 
patients. However, there was no significant difference in the 
rate of ILC, mucinous carcinoma, medullary carcinoma, and 
malignant phylloides tumor between older and younger patients. 
The rate of high grade IDC also did not differ significantly (Table 
2). Although there was a tendency of the younger patients to had 

a higher rate of positivity for the expression of estrogen receptor 
(ER), progesterone receptor (PR), and human epidermal growth 
factor receptor-2 (HER2), the results did not statistically 
significant. The rate of Luminal A, Luminal B, over-expressed 
HER2, and Triple Negative breast cancer also did not differ 
significantly between older and younger patients (Table 3).

Table 2: Histologic type according to age group. 

Age

<65 years ≥65 years old χ2 p-value

No. % No. %

Histology (n=1,045)

IDC 739 76.2 49 65.3 4.421 <0.05

Grade I 61 9.2 4 8.7 0.012* >0.05

Grade II 330 49.6 19 41.3 1.192 >0.05

Grade III 274 41.2 23 50.0 1.369 >0.05

ILC 43 4.4 2 2.7 0.527* >0.05

Invasive ca of no special type 36 3.7 8 10.7 8.342* <0.05

Mucinous carcinoma 19 2.0 1 1.3 0.145* >0.05

Medullary carcinoma 10 1.0 0 0.0 0.780* >0.05

Malignant phylloides tumor 8 0.8 1 1.3 0.211* >0.05

*Fisher-Exact test.

Number of sample that presented with grading was 711, 665 in the younger group and 46 in the older group.

Table 3: Expression of hormone receptors and IHC profiling according to age group. 

Age

<65 years ≥65 years FE p-value

No. % No. %

Hormone receptor 
(n=160) 151 9

ER-positive 63 41.7 3 33.3 0.245 >0.05

ER-negative 88 58.3 6 66.7

PR-positive 60 39.5 3 33.3 0.134 >0.05

PR-negative 91 60.5 6 66.7

HER2-positive 50 33.1 1 11.1 1.902 >0.05

HER2-negative 101 66.9 8 88.9

P53-positive 36 29.7 2 28.6 0.127 >0.05

P53-negative 85 70.3 5 71.4

IHC Classification 
(n=160) 151 9

Luminal A 53 35.1 4 44.4 0.321 >0.05

Luminal B 20 13.2 0 0.0 1.354 >0.05

Luminal C/HER2-
type 29 19.2 1 11.2 0.363 >0.05

Triple negative 49 32.5 4 44.4 0.548 >0.05
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FE: Fischer-Exact test

Number of sample that presented with p53 staining was 128, 121 in 
the younger group and 7in the older group.

Discussion
Our results suggest that biologic characteristics of breast 

cancer in older Balinese women are different compared with the 
younger women. We found a statistically significant difference in 
the rate of certain histologic subtypes. Older women in our study 
had a lower rate of IDC but higher rate for invasive carcinoma of 
no special type. Although there was a tendency for higher rate of 
mucinous and lobular carcinoma (histologic subtype which are 
associated with more indolent growth and progression) among 
older women, these results were not statistically significant. For 
the expression of certain protein markers (ER, PR, HER2, p53) as 
well as immunohistochemistry profile, we found no statistically 
significant difference between older and younger women. 

Several large epidemiologic studies involving thousands of 
patients in North America and Europe confirmed that the biology 
of breast cancer in elderly patients appears to be different than 
in young women, with different molecular markers and a slower, 
more-indolent pattern of growth and progression. In a study 
involving more than 3,200 patients in Europe and 800 patients 
from the Massachusetts General Hospital, various prognostic 
markers were compared according to age [8]. They found no 
significant association between age and histology (ductal vs. 
lobular) or tumor stage at diagnosis, although there were 
significant correlations between age and expression of hormone 
receptors. They found that estrogen receptor (ER) expression, a 
known biomarker of improved prognosis, correlated positively 
with age. ER positivity was observed in 40% of patients aged 40, 
in 60% of patients aged 60, and in more than 70% of patients 
aged 80 (p-value <0.001). HER-2 overexpression, a known poor 
prognostic indicator, correlated inversely with age, with 29% 
positivity in those younger than 40, 17% in those aged 40-60, 
14% in those aged 60-70, and only 9% in those aged ≥70 years 
(p-value <0.001). No significant association between age and 
markers of angiogenesis or invasion, i.e. vascular endothelial 
growth factor (VEGF), cathepsin D, and uroplasminogen 
activator. 

In a study involving 50,828 and 256,287 women with 
invasive breast cancer in the San Antonio Breast Cancer and 
SEER (Surveillance, Epidemiology, and End Results) databases 
in United States, biologic characteristics of breast cancer are 
more favorable in older women compared with the younger 
women[9]. In San Antonio database, the rate of positivity for 
estrogen receptors increased from 83% in patients 55-64 years 
old to 87% in patients 65-74 years old to 90% in patients 75-84 
years old to 91% in patients ≥85 years old (p<.001). Older women 
had higher rate of tumors that were diploid, had a low S-phase 
fraction and normal p53, and were negative for epidermal 
growth factor receptor and c-erbB2 compared with the younger 

women. The SEER database also supported similar correlations 
between age and biologic characteristics [9]. However, in both 
San Antonio and SEER databases, they observed no statistically 
significant differences in histological subtype, although there 
was a trend toward more-lobular and mucinous types (which 
are associated with more-indolent disease).

However, many of the large studies investigating the biologic 
characteristics among older women use younger women (age 
< 60 years) as a control group. In our study, the mean age for 
the younger group was 45.35±8.74 years (mean±SD). Only few 
that investigates the correlation between increasing age and the 
tumor characteristics among the very old patients. In a study 
involving 49,616 women from SEER-Medicare data set, the 
investigator examine the tumor characteristics of women age 
80 years or older (80-84, 85-89, and ≥90 years) with stage I/II 
breast cancer compared with younger women (age 67-79 years). 
They reported that tumor characteristics (i.e. histology, grade, 
hormone receptivity) were similar across age groups [10]. 
However, the youngest women in this study were older than most 
women included in other studies. This study suggested that it is 
possible that tumors present with more favorable characteristics 
with older age but beyond age 67 years, these differences are 
negligible[10]. Other studies have also demonstrated that there 
were no correlations between increasing age and hormone 
receptor positivity among women older than 70 years [11,12].

Our study population was of Balinese ethnicity, and therefore 
are Asians. Asians may have a different tumor characteristics 
compared to Caucasians or Africans. One study has reported that 
breast cancer characteristics indeed differ according to race and 
ethnicity [13]. They reported that relative to non-Hispanic white 
women, Asians women (Filipinos, Chinese, Koreans, Vietnamese, 
Indian/Pakistanis) who live in the United States have a greater 
risk of presenting with biologic characteristics that associated 
with a poorer prognosis. Asian women had 1.2- to 2.6-fold 
elevation in the risk of having either ER-negative or PR-negative 
tumor. Asian women also had 20-70% reductions in the risk of 
having lobular and/or ductal carcinoma (except for Indians/
Pakistanis). Among Filipino and Chinese women, there were 
even 1.3- to 3.4-fold increases in risk of mucinous carcinoma 
[13]. In a study involving 280 Chinese women with invasive 
breast cancer, it was reported that the immunohistochemical 
typing characteristics of the elderly and youths were different 
[14].

Race/ethnicity may play a significant role to the expression 
of certain breast cancer phenotype. The role may be attributed 
to the difference in genetics and lifestyle among the races. We 
have known that nulliparity/late age at first live birth, early age 
at menarche, and higher body mass index have been associated 
with an increased risk of developing an ER-positive tumor, but 
a decreased risk of developing an ER-negative tumor [15-18]. 
There was a tendency for Balinese women to be married young 
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and being multipara. Unfortunately, data about parity, age at 
menarche, body mass index, or other factors associated with the 
hormonal status are still lacking in our registry.

However, there are several limitations to our study. Our 
study is a hospital-based cross-sectional study that used data 
from a hospital registry. The number of elderly breast cancer in 
our registry is far smaller than the number of non-elderly breast 
cancer. The number of patients that present with result from 
immunohistochemistry analysis is even smaller since not every 
patient can afford the examination. On the other hand, we are 
not sure of how many percent of Balinese population are covered 
in our registry since our registry is a hospital registry that rely 
its data source solely from the admitted patients. Thus, Balinese 
women with breast cancer that are not admitted to Sanglah 
General Hospital will not be included in our registry. Our study 
population may be less representative to the general population 
of women with breast cancer. Further efforts to increase the 
number of sample are needed in the future study.

Conclusion
The biologic characteristics of breast cancer differ between 

younger and older Balinese women in terms of histologic type 
but not for the expression of hormone receptors. Future study 
involving a larger number of elderly diagnosed with breast 
cancer is needed to further understand the exact correlation 
between age and breast cancer characteristics among the elderly 
of Balinese population.
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