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ABSTRACT

Aim To examine and evaluate the clinicopathological characteristics of young-onset breast cancer across
molecular subtypes in patients from Southeast Asia, with a specific focus on those treated at H. Adam Malik
Hospital, Indonesia.

Methods A descriptive observational study with a cross-sectional design was conducted on medical records
of breast cancer patients aged <40 years treated at H. Adam Malik Hospital from January 2017 to December
2022. Data included demographic, clinical, histopathological, and immunohistochemical findings.

Results Among the 104 patients, 71 (69.2%) had T4 tumours, and 49 (47.1%) had NST-type tumours. Most
cases lacked Estrogen Receptor (ER), (72, 69.2%) and Progesterone Receptor (PR), 71 (68.3%), expression.
A total of 41 patients had poorly differentiated tumours, with the majority at stage IV. The HER-2 positive
subtype was most common, 39 (37.5%), followed by Luminal B, 31 (29.8%), and TNBC, 22 (21.2%).
Conclusion Young-onset breast cancer predominantly features advanced stages, aggressive histopatholog-
ical grades, and a high prevalence of HER2-positive and Luminal B subtypes. These findings highlight the

importance of early detection and personalized treatment approaches.
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INTRODUCTION

Breast cancer is a malignant tumour that develops in breast
tissue, originating either from the ductal epithelium or the lob-
ules (1). It is the second most common cancer globally and the
leading type of cancer affecting women worldwide (2,3). Breast
cancer incidence increases from year to year with estimated
2.1 million diagnosed in 2018 (24.2% of all cancer cases) (2).
According to the International Agency for Research on Can-
cer (IARC), the prevalence of breast cancer in the young age
group (20-39 years) in 2022 reached 247,196 cases globally,
with 163,208 cases reported from the Asian continent (3). In the
Southeast Asia region, there were 137,514 new breast cancer
cases in 2022, representing 4.17% of the total cancer incidence,
and Indonesia accounted for 9,609 cases (4). Additionally, in
2018, Indonesia recorded 58,256 new breast cancer cases, com-
prising 16.7% of the region’s total number of cases (3,4).

Breast cancer ranks as the fifth leading cause of cancer-re-
lated deaths globally, accounting for 626,679 fatalities, and
remains the primary cause of cancer deaths among women
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(3). In 2018, Indonesia ranked 8th in the world for the num-
ber of new breast cancer cases and 4th for breast cancer-re-
lated mortality (5,6). Breast cancer is more likely to occur in
older women, with the incidence starting to increase when
women are over 40 years of age, and the highest incidence
when women are over 70 years old (5). However, Research
from Washington University School of Medicine indicates
that breast cancer diagnoses in women under 50 have been
steadily increasing over the past two decades, with a more
pronounced rise in recent years (7). Young breast cancer is
often found to have higher tumour grade and poor differen-
tiation compared to older women (8). Studies showed that
young women are most often diagnosed at stage II-III with
grade III on histopathology of invasive ductal carcinoma re-
sulting in a worse prognosis (9).

Breast carcinoma has a heterogeneous histology and molecular
profile (10). Based on the histological classification, there are
approximately 20 types of histopathological features of breast
tumours, while based on the molecular profile, breast cancer
is divided into 4 molecular subtypes, luminal A, luminal B,
HER2-overexpression and basal like or triple negative (11). Re-
search in Argentina reported that young breast cancer tends to
present with the HER2 overexpression molecular subtype (12).
This contrasts with a retrospective study in China, which found
that very young patients predominantly exhibited the Luminal
B subtype (13). However, the results of these two studies have
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confirmed that young breast cancer is associated with more ag-
gressive tumour types with lymphovascular invasion and high
grading (12,13).

Despite the global recognition of breast cancer as a heteroge-
neous disease with distinct molecular subtypes, there remains
a paucity of data concerning the clinicopathological features of
young-onset breast cancer in Indonesia. Studies have primarily
focused on general population, often overlooking age-specific
nuances. For instance, research indicates that luminal subtypes
are more prevalent in older Indonesian women, while Bas-
al-like/TNBC and HER2-positive subtypes are more frequent
in younger patients (14). At Haji Adam Malik General Hospi-
tal, while there have been studies on breast cancer subtypes,
detailed investigations into the clinicopathological character-
istics of young-onset patients remain scarce (15). This gap
underscores the need for focused research to inform tailored
diagnostic and therapeutic strategies for this demographic.
The aim of this study was to examine and evaluate the clin-
icopathological characteristics of young-onset breast cancer
across molecular subtypes in patients from Southeast Asia,
with a specific focus on those treated at H. Adam Malik Hos-
pital, Indonesia.

MATERIALS AND METHODS

Materials and study design

The study used descriptive observational research design with
a cross-sectional approach (single-point observation). All pa-
tients treated at Haji Adam Malik Medan from January 2017
to December 2022 were involved. Secondary data taken from
medical records were used.

To determine clinicopathological features, measurement of
variables was performed as follows: age, grading, tumour size,
lymph node involvement, histology type and stage.

Medical records of breast cancer patients aged <40 years who
were treated at Haji Adam Malik General Hospital, Medan
were analysed. The sample in this study was taken using a total
sampling technique, where the entire population met the inclu-
sion and exclusion criteria.

The inclusion criteria were young female patients who were
diagnosed with breast cancer at the age of <40 years treated at
Haji Adam Malik General Hospital Medan in January 2017 —
December 2022 and young female breast cancer patients who
had undergone physical examination, histopathological exam-
ination and clinical examination.

Methods

Descriptive statistical analysis was conducted to summarize
the demographic characteristics of young-onset breast cancer
patients. Subsequently, clinical characteristics of the study
population were also analysed according to the American Joint
Committee on Cancer (AJCC) (16): Tumour size (T) - T1 in-
dicates tumours <2 c¢cm, T2 >2-<5 ¢cm, T3 >5 cm, and T4 in-
cludes tumours of any size with direct extension to the chest
wall or skin; lymph node involvement (N) classified from NO
(no regional lymph node metastasis) to N3 (extensive regional
lymph node involvement), based on the number and location
of affected nodes; distant metastasis (M) categorized as MO
(no distant metastasis) or M1 (presence of distant metastasis),
with further description of metastatic sites (e.g., bone, liver,
lungs, brain).
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Histopathological analysis was performed on biopsy specimens
obtained from patients. This included evaluation of tumour type,
grade, and other morphological features under haematoxylin
and eosin (H&E) staining, classified according to the World
Health Organization (WHO) breast tumour classification system
(the number of the reference from the reference list).
Immunohistochemical (IHC) analysis was conducted to assess
the expression of key biomarkers, including oestrogen recep-
tor (ER), progesterone receptor (PR), human epidermal growth
factor receptor 2 (HER2), and Ki-67. The molecular subtypes
were determined based on these markers as follows: Luminal
A - ER+ and/or PR+, HER2—, low Ki-67; Luminal B - ER+
and/or PR+, HER2— or HER2+, high Ki-67; HER2-enriched
- ER—, PR—, HER2+; Triple-negative breast cancer (TNBC) -
ER—, PR—, HER2—.

The results of the histopathological and immunohistochemical
analyses were used to stratify patients into molecular subtypes
for further clinicopathological correlation.

Statistical analysis

Data analysis was carried out descriptively. The data set was
subjected to a data distribution normality test to determine the
distribution of the data. The normality test used was the Kolm-
ogorov Smirnov test and p<0.05 was considered as non-nor-
mally distributed data. In categorical variables, the data are
displayed in the form of frequencies and percentages. In nu-
merical variables with a normal distribution, the descriptive
parameters used are mean and standard deviation, while nu-
merical, non-parametric variables were presented by median
and range (min-max).

RESULTS

The research was carried out using total sampling and data on
all breast cancer patients as well those collected along the way.
At the start of the data collection, there were 4,973 breast can-
cer patients who received treatment at H. Adam Malik Gen-
eral Hospital in Medan in the period between 2017 and 2022.
Considering that the research was conducted on breast cancer
patients aged <40 years, 4,076 patients were excluded, thus
897 patients were available for the research. When the initial
analysis was carried out, 793 patients were excluded due to
incomplete medical record data, leaving a total of 104 breast
cancer patients aged < 40 years treated at the Haji Adam Malik
Hospital in Medan who underwent descriptive data analysis.
In this study, descriptive data analysis was carried out in re-
lation to the demographic characteristics of patients. Of the
104 patients analysed, it was found that the mean age of young
breast cancer patients was 35.8 years with a standard deviation
of 4.05 years. The median age of the research sample was 37
years with the youngest being 17 and the oldest being 40 years
old. Then, descriptive data analysis was carried out on the clin-
ical characteristics of the research sample. This includes tu-
mour size (T), lymph node involvement (N), distant metastases
(M), location of metastases, and breast cancer staging.

The majority of the patients, 71 (69.2%) were diagnosed with
T4 stage tumour. Most patients also presented with N1 lymph
node involvement, 58 (55.8%) of the total sample. The ma-
jority of patients came with distant metastases, 53 (51%).
Therefore, from the TNM analysis according to the AJCC, it
was found that the majority of patients presented with stage
IV, 53 (51%). Most of the patients had IDC and NST types,



48 (46.2%) and 49 (47.1%) respectively. However, this study
was able to identify 2 types of histopathological characteristics
which were quite unique, namely mucinous carcinoma and se-
baceous carcinoma with one (1%) patient each. Histopatholog-
ical examination showed that 41 patients had a histopathologi-
cal grading of poorly differentiated tumours (Table 1).

Table 1. Clinical characteristics of the study sample

Variable

Pratama et al. Features of young-onset breast cancer

On immunohistochemical examination it was found that the
majority of cases did not express ER and PR, which was seen
in 72 (69.2%) and 71 (68.3%) patients, respectively. Howev-
er, most of the patients showed positive HER-2 expression, 62
(59.6%). The same thing was also seen in Ki-67 expression,
which was dominated by patients with positive Ki-67 immuno-
histochemical expression, 59 (56.7%) (Table 2).

Among immunohistochemical subtypes the HER-2 positive
subtype dominated in 39 (37.5%), followed by Luminal B with
31 (39.8%) and TNBC with 22 (21.2%) patients (Table 2).

Age (years) Table 2. Inmunohistochemical characteristics of the study sample
Mean (+SD) 35.84 +4.05
Median (min-max) 37 (7-40) Clinical variable No (%) of patents
No (%) of patients Negative Positive
Tumour size ER expression 72 (69.2) 32 (30.8)
Tl 1(1%) PR Expression 71 (68.3) 33(31.7)
T2 3 (4.8%) HER? expression 42 (40.4) 62 (59.6)
I 26 (25%) Ki-67 expression 45 (43.3) 59 (56.7)
T4 72 (69.2%)
KGB involvement Immunohistochemical subtypes (No; %)
NO 22 (212%) Luminal A 12 (11.5%)
NI 58 (55.8%) Luminal B 31 (29.8%)
N2 18 (17.3%) HER-2 (+) 39 (37.5%)
N3 6 (5.7%) TNBC 22 (21.2%)
Distant metastases DISCUSSION
MO 51 (49%)
Ml 53 (51%) This study was conducted at Haji Adam Malik Central General

Metastasis location

Bone 19 (31.6%)
Pleura 14 (23.3%)
Brain 6 (10%)

Heart 10 (16.6%)
Lungs 11 (18.3%)

Organ involvement in metastasis

One 47 (88.6%)

More than one 6 (11.3%)
Staging

1 0

Ila 3 (2.9%)
1Ib 8(7.7%)
1lla 9 (8.7%)
1Ib 28 (26.9%)
IlIc 3(2.9%)
v 53 (51%)
Histopathological characteristics

IDC 48 (46.2%)
NST 49 (47.1%)
ILC 5 (4.8%)
Mucinous carcinoma 1 (1%)
Sebaceous carcinoma 1 (1%)
Histopathological grading

1 32 (30.8%)
11 31 (29.8%)
111 41 (39.4%)
Total 104 (100%)

IDC, Invasive Ductal Carcinoma; NST, No Special Type; ILC,
Invasive Lobular Carcinoma, MC, Mucinous Carcinoma; SC,
Sebaceous Carcinoma

Hospital in Medan. The hospital was selected as the research
site due to its status as the primary general hospital and referral
centre in North Sumatra Province.

The results of this study are in accordance with previous re-
search on breast cancer incidence among young American
woman. It is reported that breast cancer is the most frequent-
ly diagnosed cancer and the leading cause of cancer death in
women between the age of 20 to 49 years of age (7).

In the United States, approximately 1 in 196 women under the
age of 40 is diagnosed with breast cancer (16). Adolescents
and young adults aged 15-39 face unique challenges when
dealing with the breast cancer diagnosis (17). Since 2004, the
incidence of invasive breast cancer among young adult women
in the United States has risen, primarily due to an increase in
diagnoses among younger women (18). Breast cancer is the
most prevalent malignancy in individuals aged 15-39, ac-
counting for 30% of cancers in young women (16). Accord-
ing to SEER, 5.6% of all invasive breast cancers occur among
young women (19).

Existing research indicates that the proportion of young breast
cancer patients in China is significantly higher than in West-
ern countries. For instance, a study published in Frontiers in
Oncology in 2020 found that the median age of breast cancer
patients in China was about 45-49 years, compared to 62—64
years in the United States (20). Additionally, a study published
in Cancer Research UK in 2024 reported that breast cancer in-
cidence rates in the UK had increased by 4% over the past de-
cade, with rates in women aged 25—49 increasing by 17% (21).
These findings suggest that different geographic regions and
ethnicities have varying age predilections for breast cancer.
From TNM staging, women aged <40 years had a diagnosis of
breast cancer at a more advanced stage and a significantly high-
er proportion of grade IV tumours compared with middle-aged
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women. (22) Overall, younger women were more likely to have
advanced stage tumours at the time of diagnosis. In Rosenberg’s
2024 study, women under 40 years of age were more likely to
present with larger tumour sizes and more advanced stages of
breast cancer at the time of diagnosis, compared to those aged
older (23). Meanwhile, research by Eiriz et al in 2021 found that
the distribution of patients according to a stage at diagnosis was
as follows: 82 (47.6%) patients had early stage breast cancer
(stages I and 1II), 77 (44.7%) had breast cancer carry on (24).
This can reinforce studies conducted by researchers, which indi-
cate that breast cancer in younger individuals is often associated
with a greater degree of invasiveness.

In this study, HER2-positive is the subtype that contributes to
more metastases to the CNS, while luminal type tumours are
the subtype that spread more frequently to the bone. Propor-
tionally, the prevalence of immunohistochemical subtypes in
metastases was higher in HER2-positive and TNBC (24).

The research conducted at H. Adam Malik Hospital in Med-
an, Indonesia, provides valuable insights into the clinicopath-
ological characteristics of young-onset breast cancer patients,
but it is not without limitations. Being a retrospective study,
it relies heavily on secondary data extracted from medical re-
cords spanning from January 2017 to December 2022. This
approach, while practical, is inherently constrained by the
quality and completeness of the records. Notably, a significant
number of patients—793 out of 897 initially considered—were
excluded due to incomplete data, which raises concerns about
potential selection bias and may limit the representativeness of
the final sample of 104 patients. This small sample size, though
sufficient for descriptive analysis, restricts the statistical power
of the findings, particularly when examining rare histopatho-
logical types like mucinous or sebaceous carcinoma, each rep-
resented by only one case.

The study’s focus on a single tertiary referral hospital further
narrows its scope. H. Adam Malik Hospital, as a central refer-
ral facility in North Sumatra, is likely to attract patients with
more advanced or complex cases, which could skew the re-
sults toward higher-stage and more aggressive tumours. This
single-centre design limits the generalizability of the findings
to other regions or populations, especially considering the geo-
graphic and ethnic variations in breast cancer incidence and
characteristics highlighted in the manuscript. For instance, the
study notes differences in age predilections between developed
countries and regions like China, suggesting that the findings
may not fully capture the diversity of young-onset breast can-
cer across Indonesia or globally.

Another constraint is the cross-sectional nature of the study,
which captures a snapshot of clinicopathological features
without tracking patient outcomes over time. This lack of
longitudinal follow-up means the research cannot shed light
on critical aspects such as survival rates, treatment respons-
es, or disease recurrence, which are essential for understand-
ing the long-term implications of young-onset breast cancer.
Additionally, the study’s exclusive focus on patients under
40 years of age, while deliberate, prevents direct compari-
sons with older breast cancer patients, who may exhibit dis-
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tinct tumour characteristics and prognoses, as referenced in
the introduction.

The analysis of molecular subtypes—Luminal A, Luminal B,
HER2-positive, and triple-negative breast cancer (TNBC)—is
a strength, but it is limited by the absence of deeper molecular
or genetic profiling, such as BRCA1/2 mutations, which could
further explain the aggressive nature of these tumours in young
women. The study also employs a total sampling technique, in-
cluding all eligible patients, but this approach does not account
for potential biases in patient presentation, such as those with
access to a referral hospital being more likely to have advanced
disease. Moreover, the research does not delve into the treat-
ments received by these patients, such as surgery, chemother-
apy, or targeted therapies, which could influence the observed
clinicopathological outcomes and their interpretation.

Finally, while the study used descriptive statistics and the
Kolmogorov-Smirnov test to assess data normality, it lacks
more advanced statistical analyses, such as multivariate
models, to explore relationships between clinicopathologi-
cal features and molecular subtypes. This limits the depth of
the findings and the ability to draw robust conclusions about
associations or predictive factors. These limitations collec-
tively underscore the need for caution when interpreting the
results and highlight opportunities for future research to adopt
prospective designs, include larger and more diverse cohorts,
incorporate treatment data, and explore additional molecular
markers to better understand young-onset breast cancer.

In conclusion, this study highlights the aggressive nature of
young-onset breast cancer among patients treated at H. Adam
Malik Hospital. The predominance of high-grade tumours, ad-
vanced clinical stages, and aggressive molecular subtypes such
as HER2-positive and triple-negative breast cancer under-
scores the urgent need for early detection and diagnosis in pa-
tients aged <40 years. The findings also suggest the importance
of integrating molecular subtyping into routine clinical evalu-
ation to enable more precise, personalized treatment strategies.
Future efforts should prioritize public health initiatives that
raise awareness among younger populations and improve ac-
cess to diagnostic and genetic screening services. Additionally,
prospective multicentre studies are warranted to validate these
findings and better understand the prognostic impact of molec-
ular subtypes in young Indonesian breast cancer patients.
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