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  Original Article  

According to the data from the National Cancer 
Institute of Thailand, it was found that breast cancer 
is the most common type of cancer in the Thai female 
population. The most common age at diagnosis is 
between 40 to 60 years(1). According to the data from 
previous studies, it was found that breast cancer 
showed different clinical symptoms and prognosis 
due to biological complexity(2-5). The key prognostic 
factors are histologic grade, tumor size, axillary 
lymph node status, and disease staging. Another key 

prognostic factor is an intrinsic molecular subtype 
that helps classifying breast cancer into subtypes 
based on its intrinsic molecular, consisting of Luminal 
A, Luminal B, HER2 overexpression, and triple-
negative (Basal-like). Each group contains different 
progression and prognosis, so different treatments are 
required for each subtype. Breast cancer classification 
based on intrinsic molecular subtypes has several 
testing methods to test gene expression. The most 
accurate and reliable methods for research and studies 
are molecular tests, or gene expression test. However, 
medical practice in Thailand still mostly relies on 
formalin-fixed and paraffin-embedded (FFPE), and 
special dye by immunohistochemistry to find the 
surrogates of intrinsic molecular subtypes(6,7).

Previous studies have tried to find the relationship 
between age and breast cancer prognosis(8-10). It was 
mostly found that the young breast cancer usually 
had more severe symptoms than the elderly breast 
cancer(11-13). However, many studies are still different, 
because of different data due to races and population 
groups(14-16).
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Background: Breast cancer is the most common cancer in females, especially for those in their middle age between 40 to 60 years. There are 
prognostic factors of breast cancer such as an intrinsic subtype called triple-negative breast cancer (TNBC), HER2 overexpression, poorly 
differentiated, large tumor size, axillary lymph node status, and staging. Age at diagnosis is usually associated with aggressive cancer and poorer 
outcomes. 

Objective: To explore the age and prognostic factors for breast cancer in Thailand.

Materials and Methods: The data were collected from pathological data collection and medical records of Buddhasothorn Hospital, Chachoengsao, 
Thailand, between 2015 and 2018. All data were collected for studying the relationship between age at diagnosis and prognostic factors.

Results: Three hundred three cases were collected. It was found that the age between 35 to 69 years had breast cancer the most (83.83%). The 
intrinsic subtypes found were Hormonal receptor-positive (HR+) 67.33%, TNBC 22.11%, and HER2 overexpression 10.56%. Age under 35 years 
had a risk of poor prognostic factors such as poorly differentiated (OR 1.528, 95% CI 0.306 to 7.627, p=0.605), large tumor size greater than 5 
cm (OR 2.145, 95% CI 0.560 to 8.221, p=0.266), and axillary lymph node metastasis (OR 1.409, 95% CI 0.345 to 5.762, p=0.633). Age of 70 years 
and over had more favorable prognostic factors such as well-differentiated (OR 1.691, 95% CI 0.645 to 4.436, p=0.286), no axillary lymph node 
metastasis (OR 1.734, 95% CI 0.886 to 3.393, p=0.108), and the HR+ subtype (OR 2.158, 95% CI 0.954 to 4.882, p=0.065). Nonetheless, the present 
study data did show statistical significance.

Conclusion: The evidence of breast cancer in Thailand found that the different age ranges affected the prognostic factors differently. Specifically, 
young age breast cancer had a higher risk of poor prognostic factors, whereas the elderly breast cancer was associated with more favorable 
prognostic factors. However, a larger number of patient data to the confirm relationship between age and prognostic factors is required.
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The present research aimed to study the age and 
prognostic factors for breast cancer in Thai patients, 
to find the relationship for further clinical utilization. 

Materials and Methods 
The present study aimed to review the data of the 

examination results from the pathological specimens 
of 303 patients with breast cancer at the Department 
of Anatomical Pathology, Buddhasothorn Hospital, 
Chachoengsao, between July 2015 and November 
2018, along with the data from the medical records. 
The data obtained included age at diagnosis, disease 
staging, pathological data related to prognostic factors 
consisting of tumor size, histologic grade, axillary 
lymph node status, and intrinsic molecular subtypes. 
In the present study, standard immunohistochemistry 
(IHC) and fluorescence in situ hybridization (FISH) 
were used to help classify the intrinsic subtypes into 
three groups, hormonal receptor-positive (ER+, PR+, 
HER2–), HER2 overexpression (ER–, PR–, HER2+), 
and triple-negative breast cancer (TNBC) (ER–, PR–, 
HER2–).

Next, the data obtained was brought to study the 
relationship between age and prognostic factors. The 
age ranges were divided into three groups, young age 
at less than 35 years, middle-aged at 35 to 69 years, 
and the elderly at 70 years and older. The present study 
main attention was to find the effects of the young 
age group and the elderly group on prognostic factors 
of breast cancer by multivariate logistic regression 
analyses. The significance level or alpha level is 
0.05. The present study protocol was approved by 
the Institutional Review Board of Buddhasothorn 
Hospital BSH-IRB 010/2562.

Results
According to the data of 303 non-defected 

pathological specimens, it was found that the age of 
patients received breast cancer diagnosis was between 
24 and 85 years. The age range of 35 to 69 years or 
middle age was found with the most breast cancer 
at 83.83%, while the young age group or the less 
than 35 years had 2.97%, and the elderly group or 
70 years or older had 13.2% (Figure 1). Most of the 
patients (67.33%) were hormonal receptor-positive 
(HR+), followed by TNBC (22.11%), and HER2 
overexpression (HER2+) (10.56%), respectively 
(Figure 2).

The age of patients with breast cancer was 
divided into three groups, young age at less than 35 
years, middle-aged at 35 to 69 years, and the elderly 
at 70 years and older. Then, it was classified based 

on prognostic factors, as intrinsic subtypes, histologic 
grade, tumor size, axillary lymph node status, and 
disease staging, as shown in Table 1. After that, the 
effects of age in elderly group and young age group 
on prognostic factors were studied by multivariate 
logistic regression analysis compared with the middle-
aged group, as shown in Table 2. 

Age-related associations with intrinsic subtypes
It was found that 80% of the elderly group had 

hormonal receptor-positive (HR+). This age group 
had a higher of HR+ than the middle-aged group 
(adjusted odds ratio 2.158, 95% CI 0.954 to 4.882, 
p=0.065). Likewise, young age had a higher of HR+ 
than the middle-aged group (adjusted odds ratio 1.888, 
95% CI 0.384 to 9.280, p=0.434). 

Age-related association with histologic grade
The present study revealed that 15% of the 

elderly group had well-differentiated tumor grade 

Figure 1. Distribution of age at diagnostic breast cancer.

Figure 2. Intrinsic subtype breast cancer classification based 
on immunohistochemistry biomarkers.
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Table 2. Logistic regression analysis evaluated risk between age-related compared with the middle-aged group in prognostic factors

Young age breast cancer (<35 years) Elderly breast cancer (≥70 years)

Adjusted odds ratio (95% CI) p-value Adjusted odds ratio (95%CI) p-value

Intrinsic subtype

HR+ 1.888 (0.384 to 9.280) 0.434 2.158 (0.954 to 4.882) 0.065

HER2+ - - - -

TNBC 0.987 (0.200 to 4.885) 0.988 0.864 (0.377 to 1.979) 0.730

Histologic grade

Well differentiate 1.198 (0.144 to 9.989) 0.867 1.691 (0.645 to 4.436) 0.286

Moderate differentiate 0.674 (0.164 to 2.772) 0.584 1.010 (0.468 to 2.182) 0.979

Poorly differentiate 1.528 (0.306 to 7.627) 0.605 0.594 (0.200 to 1.762) 0.348

Tumor size

Small (<2 cm) 1.226 (0.247 to 6.089) 0.803 1.073 (0.465 to 2.475) 0.869

Medium (>2 to 5 cm) 0.427 (0.104 to 1.745) 0.236 1.155 (0.589 to 2.266) 0.674

Large (>5 cm) 2.145 (0.560 to 8.221) 0.266 0.778 (0.352 to 1.718) 0.535

Axillary LN status

No metastasis 0.710 (0.174 to 2.901) 0.633 1.734 (0.886 to 3.393) 0.108

Metastasis 1.409 (0.345 to 5.762) 0.633 0.576 (0.295 to 1.128) 0.108

Stage

Stage 1 1.849 (0.369 to 9.271) 0.455 1.372 (0.562 to 3.349) 0.487

Stage 2 0.614 (0.150 to 2.510) 0.497 1.501 (0.768 to 2.934) 0.235

Stage 3 1.068 (0.260 to 4.378) 0.927 0.453 (0.192 to 1.068) 0.070

Stage 4 1.145 (0.138 to 9.534) 0.900 1.018 (0.335 to 3.096) 0.975

TNBC=triple-negative breast cancer; CI= confidence interval

Table 1. Age group status by intrinsic subtype, tumor grade, size, axillary lymph node status, and stage

Age <35 years; n (%) Age 35 to 69  years; n (%) Age ≥70 years; n (%) p-value

Intrinsic subtype

HR+ 7 (77.8) 165 (65.0) 32 (80.0) 0.048

HER2+ 0 (0.0) 32 (12.6) 0 (0.0) 0.011

TNBC 2 (22.2) 57 (22.4) 8 (20.0) 0.735

Histologic grade

Well differentiate 1 (11.1) 24 (9.45) 6 (15.0) 0.283

Moderate differentiate 6 (66.7) 190 (74.80) 30 (75.0) 0.941

Poorly differentiate 2 (22.2) 40 (15.75) 4 (10.0) 0.414

Tumor size

Small (<2 cm) 2 (22.2) 48 (18.9) 8 (20.0) 0.838

Medium (>2 to 5 cm) 3 (33.3) 137 (53.9) 23 (57.5) 0.851

Large (>5 cm) 4 (44.5) 69 (27.2) 9 (22.5) 0.695

Axillary lymph node status

No metastasis 3 (33.3) 105 (41.3) 22 (55.0) 0.137

Metastasis 6 (66.7) 149 (58.7) 18 (45.0) 0.137

Stage 

Stage 1 2 (22.2) 34 (13.4) 7 (17.5) 0.420

Stage 2 3 (33.3) 114 (44.9) 22 (55.0) 0.301

Stage 3 3 (33.3) 81 (31.9) 7 (17.5) 0.076

Stage 4 1 (11.2) 25 (9.8) 4 (10.0) 0.958

TNBC=triple-negative breast cancer
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higher than in the middle-aged group (adjusted odds 
ratio 1.691, 95% CI 0.645 to 4.436, p=0.286). Besides, 
it was also found that young age group had higher 
poorly differentiated breast cancer cells than the 
middle-aged group (adjusted odds ratio 1.528, 95% 
CI 0.306 to 7.627, p=0.605).

Age-related association with tumor size
It was found that 44.5% of the young age group 

had tumor grade over 5 cm. When compared with the 
middle-aged group, there was more of the large size 
over 2.145 times (adjusted odds ratio 2.145, 95% CI 
0.560 to 8.221, p=0.266).

Age-related association with axillary lymph node 
status

It was 66.7% or the maximum of the young age 
group had axillary lymph node metastasis, higher than 
the middle-aged group (adjusted odds ratio 1.409, 
95% CI 0.345 to 5.762, p=0.633). Besides, it was 
found that 45%, or most of the elderly group, had 
axillary lymph node metastasis. When compared with 
the middle-aged group, there might be a protective 
factor against the axillary lymph node metastasis 
(adjusted odds ratio 0.576, 95% CI 0.295 to 1.128, 
p=0.108).

Age-related association with stage
It was found that 11.2% of the young age group 

was at stage 4, higher than the middle-aged group 
(adjusted odds ratio 1.145, 95% CI 0.138 to 9.534, 
p=0.900). In addition, 10% of the elderly group 
were at stage 4, higher than the middle-aged group 
(adjusted odds ratio 1.018, 95% CI 0.335 to 3.096, 
p=0.975).

Discussion
According to the present study, it was found 

that the effects of age and prognostic factors 
had relationship directions, to be described as 
follows. Hormonal receptor-positive subtype, poorly 
differentiated, large tumor size, and axillary lymph 
node metastasis had a higher chance to be found in 
the young age breast cancer. For elderly breast cancer, 
it was found to have a hormonal receptor-positive 
subtype as well as differentiation grading. A higher 
chance of axillary lymph node metastasis was not 
found when comparing with the middle-aged group 
as a common population group.

The results were different from several previous 
studies, in which the incidence of the intrinsic 
subtypes called TNBC and HER2 positive were 

mostly found in the young age breast cancer(17,18), 

while high incidence of hormonal receptor-positive 
was found in the elderly breast cancer(8,19,20).

The study of Shitalmala et al(21) found poor 
prognostic factors were usually found in young 
age breast cancer or less than 40 years, with more 
aggressive cancer and poorer outcomes when 
compared with the elderly group. Similar forms of 
cancer were also found in the present study. To clarify, 
poor prognostic factors in the present study were 
related to young age group, with poor differentiation, 
large tumor size, and axillary lymph node metastasis, 
except for the young age breast cancer, in which 
increasing hormonal receptor-positive was found. In 
contrast, the study of Jasmine et al(9) found that the 
young age group or less than 40 years did not have 
more axillary lymph node metastasis than other age 
groups.

In the aspect of intrinsic subtypes, the study of 
Lakshmaiah et al(22) found that the young age group 
usually had TNBC and that TNBC was the group with 
aggressive cancer, high grade or poorly differentiated, 
and poor prognosis. However, it was found that the 
young age breast cancer frequently had an intrinsic 
subtype of hormonal positive in the present study, 
possibly because this was a single-institute study 
with limited data. Thus, further studies should be 
conducted in the Thai population.

When comparing between the young age 
group and the elderly group, it was found that the 
elderly group had more favorable prognostic factors 
with well-differentiated, no axillary lymph node 
metastasis, and hormonal receptor-positive. The 
results in this point conformed to the study of Emily 
et al(23), which found a significant increase of favorable 
intrinsic subtypes such as Luminal A, Luminal B, and 
Luminal A+B, in the higher age ranges (p<0.0001). 

In the Thai population(24), there were data 
revealing poor prognostic factors affecting the 
survival of the patients with breast cancer as axillary 
lymph node metastasis and tumor sizes over 2 cm. 
In the present study, there was higher risk of axillary 
lymph node metastasis by 1.409 times when compared 
with the middle-aged group, which was likely to have 
the most incidence of breast cancer.

The present research aimed to study the effects 
of age on the prognostic factors for breast cancer in 
Thailand. The initial point found that the young age 
breast cancer had a higher risk of poor prognostic 
factors than the elderly group. Simultaneously, the 
elderly group or older than 70 years, had a higher 
risk of favorable prognostic factors. Even so, the 
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study of the effects of age on prognostic factors for 
breast cancer in Thailand contained limited data. In 
other words, this is only a single-institute study with a 
small number of patients. Consequently, the statistical 
data obtained did not show statistical significance. 
Nonetheless, an associated relationship direction 
between age and prognostic factors was found. Thus, 
further studies in a larger Thai population must be 
conducted. 

What is already known on this topic?
Breast cancer at young age has been reported 

to have a more aggressive behavior and unfavorable 
prognosis compared to the older patients. However, 
many studies are still different because of different 
data due to races and population groups.

What this study adds?
The aim of this study was to explore the 

correlation between age and prognostic factors in Thai 
breast cancer women. The study found that young age 
has a trend of more risk of poor prognostic factors 
than in the elderly group.
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