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Keywords

Paparan stres memicu peningkatkan kortisol yang mengaktifkan respon fisik terhadap sinyal
stres dengan berikatan dengan glucocorticoid reseptor (GR) yang kemudian mempengaruhi
respons imunitas tumor dan resistensi terhadap terapi yang akan memperburuk hasil klinis pasien
kanker payudara. Penelitian ini merupakan studi analitik observasional terhadap 60 sampel
kanker payudara invasif dari Rumah Sakit Royal Prima dalam periode 2023-2025. Tipe
histopatologi karsinoma payudara invasif ditentukan melalui pemeriksaan mikroskopik dan
diklasifikasikan menurut WHO 2019. Ekspresi GR dinilai menggunakan immunoreactive score
(IRS) berdasarkan proporsi sel tumor positif dan intensitas pewarnaan inti. Klasifikasi molekuler
ditentukan berdasarkan dari hasil pemeriksaan imunohistokimia ER, PR, HER2, Ki-67 kemudian
dikategorikan menurut American Society of Clinical Oncology (ASCO) dan College of America
Pathologist (CAP). Grading histopatologi karsinoma payudara invasive ditentukan berdasarkan
Nottingham grading system. Data dianalisis secara deskriptif dan analitik menggunakan uji
Kruskal-Wallis. Pada penelitian ini, terdapat hubungan bermakna antara ekspresi GR dengan
grading histopatologi (p=0,040). Ekspresi GR berhubungan dengan diferensiasi yang buruk dan
aktivitas proliferatif tumor yang diklasifikasikan berdasarkan grading histopatologi.
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Stress exposure triggers an increase in cortisol which activates physical response to stress
signals by binding to glucocorticoid receptor (GR) which then affects tumor immune response
and therapy resistance that will worsen the clinical outcomes of breast cancer patients. This
study is an observational analytical study of 60 invasive breast cancer samples from Royal Prima
Hospital in the period 2023-2025. The histopathological type of invasive breast carcinoma was
determined through microscopic examination and classified according to WHO 2019. GR
expression was assessed using immunoreactive score (IRS) based on proportion of positive
tumor cells and intensity of nuclear staining. Molecular classification was determined based on
immunohistochemical examination results of ER, PR, HER2, Ki-67 and then categorized
according to American Society of Clinical Oncology (ASCO) and College of American
Pathologists (CAP). Histopathological grading of invasive breast carcinoma was determined
based on Nottingham grading system. Data were analyzed descriptively and analytically using
the Kruskal-Wallis test. In this study, there was a significant association between GR expression
and histopathological grading (p=0.040). GR expression is associated with poor differentiation
and proliferative activity of tumors categorized by histopathological grading.
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PENDAHULUAN

Breast cancer is second most common
type of cancer worldwide after lung cancer.!
Data from Global Observatory
(GLOBOCAN) in 2022 showed that breast

cancer in women ranks second as leading cause

Cancer

of cancer incidence worldwide with an estimated
of 2.3 million new cases, which is 11.6% of all
cancer cases.” Based on 2024 annual reports,
breast cancer in Indonesia ranks first, with
66,271 new cases and a breast cancer prevalence
of 151.3 per 100,000 population.?

Exposure of stress is have a role in
etiology of breast cancer.* Epidemiological and
clinical studies provide strong evidence of
correlation between chronic stress and increased
risk of cancer incidence and death.’ Repeated
exposure to most stressors increases expression
of Corticotrophin Releasing Hormone (CRH)
gene and protein in hypothalamus which
stimulates release of adrenocorticotropic
hormone (ADH) from anterior pituitary gland.
ADH relay signals to adrenal cortex and produce
cortisol, known as the "stress hormone." Cortisol
then triggers a physical response to stress signals
by binding to a cytoplasmic receptor,
glucocorticoid receptor (GR), which promotes
the breakdown of proteins, fats, and
carbohydrates. Elevated stress hormones will
affect the tumor's immune response and therapy
resistance that worsen clinical outcomes in
cancer patients.®

In breast cancers expressing estrogen
receptors (ER-positive), glucocorticoid receptor
activation often results in antiproliferative
effects. Glucocorticoid receptors can suppress

transcription of ER target genes, inhibit

estrogen-mediated proliferation pathways, and
increase apoptosis. This explains why high GR
expression in ER-positive breast cancers often
correlates with a better prognosis. Otherwise, in
triple-negative breast cancer (TNBC), or ER-
activation  of

negative  breast  cancer,

glucocorticoid  receptor actually  triggers
oncogenic pathways such as Wnt, Hippo, and
SGK1, which increase proliferation, invasion,
metastasis, and resistance to chemotherapy. In
this context, GR worsening disease course,
therefore high GR expression is often associated
with a poor prognosis.’

A large-scale study by Tsourlakis et al.,
using tissue microarray analysis of over 1,700
breast cancer cases, confirmed that GR
expression is present in nearly all classic
histopathological subtypes (ductal, lobular,
medullary, tubular, and mucinous) with varying
intensity  distribution. In invasive breast
carcinoma of no special type (IBC-NST) cases,
GR expression increases in low-grade tumors,
although this correlation is not always
statistically significant.® Stress hormones can
have a significant influence on cancer cell
dynamics and potentially affect the effectiveness
of breast cancer therapy.’

The biological role of GR appears to differ
across  histopathological  subtypes, with
expression often decreasing in invasive ductal
tumors, while expression may persist higher in
invasive lobular tumors and some specific
variants. This emphasizes that
clinicopathological interpretation of GR should
consider not only hormonal status but also

histological morphology and tumor grade.®'°

Dwi Zahra Putri Joneva 50



Ibnu Sina: Jurnal Kedokteran dan Kesehatan-Fakultas Kedokteran Universitas Islam Sumatera Utara
Volume 26 No. 1 Januari Tahun 2027

Considering the occurrence both worldwi
de and in specific regions, along with scarce
studies investigating the correlation between
glucocorticoid receptors in breast cancer patients
with histopathological subtypes, grading, and
researchers — are

molecular classification,

interested to assess this topics.

METHODS

This is a descriptive analytical study with
a cross-sectional approach conducted in
Anatomical Pathology Laboratory, Faculty of
Medicine, Universitas Sumatera Utara (USU),
from July 2025 to April 2026. The study was
conducted after obtaining permission from
Research Ethics Committee of USU which
number is 204/UNS5.2.1.1.42/SPB/2025. All
information related to this study is intended
solely for educational purposes and medical
science development of Anatomical Pathology

Department.

Study samples

This study population were all patients
diagnosed histopathologically and undergoing
molecular subtyping examination as invasive
breast cancer patients at Royal Prima Hospital
Medan. Total of 60 samples were obtained from
paraffin slides/blocks of breast cancer patients
diagnosed histopathologically with
hematoxylin-eosin (HE) staining as invasive
breast cancer, which were derived from post-
operative preparations that met inclusion and
exclusion criteria (random sampling).

The inclusion criteria were adequate
clinical data from medical records, including
age, and immunohistochemical examination of

ER, PR, HER2, and Ki-67; slides or paraffin

blocks of patients with invasive breast

carcinoma  diagnosed  histopathologically,
derived from post-operative preparations with
HE staining and adequate molecular subtyping
of invasive breast carcinoma after re-evaluation.
The exclusion criteria were tumor tissue in
preparations which was too minimal (more
stroma than tumor mass of at least 100 tumor
cells) or paraffin blocks that were damaged or
missing which causes immunohistochemical

examination could not be performed.

Histopathological type

The histopathological type of invasive
breast carcinoma is determined through
microscopic  examination and classified
according to WHO 2019. Invasive breast
carcinoma of no special type (IBC-NST), if the
tumor with tumor cells arranged in a pattern of
cords, nests and trabeculae but does not meet the
characteristics required to be established as a
specific histological type, such as lobular
carcinoma or tubular carcinoma. Invasive
lobular carcinoma (ILC), a tumor consisting of
discohesive cells in the form of individual cells
or arranged in a linear and targetoid single file
pattern in a fibrous stroma. Mixed invasive
breast carcinoma that shows two or more
different histological types of invasive
carcinoma in one tumor lesion, and each type
must contain a component of >10% of tumor.

Others, invasive breast subtypes other than IBC

NST, ILC, and Mixed invasive breast carcinoma.

Immunohistochemical expression of
glucocorticoid receptor
Paraffin block cutting and preparation of

HE-stained slides. The HE slides were evaluated
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by researcher and two anatomical pathologists in

a double-blind manner to determine
histopathological type and grade. Serial sections
of paraffin blocks were used to obtain one slide,
which was then stained with glucocorticoid
receptor immunohistochemistry.

The immunohistochemical expression of
GR in this study used Genetex
immunohistochemical staining, GTX101120
North America is a polyclonal antibody that uses
rabbits as its host, using a dilution of 1:100- and
diethylaminobenzene (DAB). The staining
results were displayed positively as a brown
color in the cell nucleus, using placental tissue as
a positive control.

The  immunohistochemical  staining
results for glucocorticoid receptors were
assessed using Immunoreactive Score (IRS).
The IRS is a semi-quantitative
immunohistochemical scoring system that
assesses antigen expression based on two

components: the percentage of tumor cells

showing a positive reaction and staining
intensity. The final score is obtained by
multiplying these two components, with a score
range of 0—12.

Results Interpretation :2!

Proportion - Total IRS =
o Staining R
of positive . . proportion x
intensity . .
cells intensity
0=0% 0 = negative 0 = negative
1 =<10% 1 = weak 1-3 = weak
2=10-50% 2=moderate = 4-8 = moderate
3=51-80% 3 =strong 9-12 = strong

4 =>80%

Molecular classification

Molecular classification is based on
immunohistochemical examinations results of
ER, PR, HER2, and Ki-67, then categorized
according to American Society of Clinical
Oncology (ASCO) and College of American
Pathologists (CAP). In this study, molecular
classification was divided into three groups
which is Luminal, HER2 Enriched, and Triple
Negative. (Table 1)

Tabel 1. Molecular classification.

Receptor Status

Molecular Subtypes ER PR HER2 Ki-67
Luminal A + - Low
Luminal B-like (HER2- Negative) + (-) or low - High
Luminal B-like (HER2- Positive) + Any Overexpressed or amplified Any

HER?2 Positive (non luminal) -

Overexpressed or amplified

Triple negative -

Histopathology grading

Histopathological grading of invasive
breast carcinoma (ordinal scale) used
Nottingham grading system. Tumor grade was
determined by  microscopic  assessment
(Olympus CX43). In this study, three parameters

were used:

Tubular/glandular formation was scored 1
if tubular formation was found in > 75% of
tumor; 2 if tubular formation was found in 10-
75% of tumor; 3 if tubular formation was only
10% of tumor.

Nuclear pleomorphism was scored 1,

indicating small, regular, and uniform cells; 2
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indicating a moderate increase in nuclear size
and variation; 3 indicating highly variable
nuclear size and shape.

The number of mitoses was determined by
summing all definite mitotic figures found in 10
large fields (400x). Because the microscope used
in this study has a diameter of 0.5 mm, the
mitotic activity assessment is 1 for a mitosis
count of <7/10 low-power magnification (LPB);
2 for a mitosis count of 8-14/10 LPB; 3 for a
mitosis count of >15/10 LPB.

The scores for each parameter will be
accumulated and interpreted as follows:

1 = Grade 1, if the sum of the scores is 3-5.
2 = Grade 2, if the sum of the scores is 6 or 7.

3 = Grade 3, if the sum of the scores is 8 or 9.

Statistical Analysis

Descriptive analysis was used to assess
frequency  distribution of age  groups,
histopathological subtypes, grading, molecular
classification, and immunohistochemical

expression of  glucocorticoid  receptors.

Statistical tests based on age groups,

histopathological subtypes, grading, and
molecular classification on
immunohistochemical expression of

glucocorticoid receptors with an interval

measurement scale using Kruskal-Wallis test.

RESULTS

The study used 60 samples that met
inclusion and exclusion criteria. After slides
review, all samples were sourced from Royal
Prima Hospital. Breast excisional biopsies, as
well as immunohistochemical slides for ER, PR,
HER2, and Ki-67, were collected on periode
2023-2025.

The frequency distribution and analysis of
invasive breast carcinoma (IBC) patients in this
study found majority of patients were aged 40—
49 years (36.7%), had invasive breast carcinoma
of no special type (IBC-NST) histopathological
subtype (66.7%), luminal molecular
classification (83.33%), and were classified as

histopathological grade 3 (63.33%). (Table 2)

Table 2. Frequency distribution and analysis of
IBC patients based on age group,
histopathological subtype, molecular
classification and histopathological grading

system.
No Characteristics N %
1. Age groups
<30 years old 0 0
30 — 39 years old 4 6,7
40 — 49 years old 22 36,7
50 — 59 years old 20 333
>60 years old 14 233
2.  Histopathological subtypes
IBC NST 41 683
ILC 9 15
Mixed Invasive Breast Carcinoma 7 11,6
Others 3 5
3.  Molecular Classification
Luminal 50 83,33
HER?2 Enriched 6 10
TNBC 4 6,67
4.  Histopathological grading
Grade 1 1 1,67
Grade 2 21 35
Grade 3 38 63,33
Total sampel 60 100
The frequency distribution of

glucocorticoid receptor immunohistochemical
expression in invasive breast carcinoma found
highest proportion for moderate expression
(36.7%), followed by weak expression (30%)
and strong expression (23.3%). Only 6 cases
(10%) did not express glucocorticoid receptors.

(Table 3)
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Table 3. Frequency distribution of
immunohistochemical expression of
glucocorticoid receptor in invasive breast

carcinoma.
Characteristics N %
Glucocorticoid receptor expression
Negative 6 10
Weak 18 30
Moderate 22 36,7
Strong 14 233
Total 60 100

Based on age, a p-value of 0.806 was
obtained, indicating no significant correlation
between patient age and glucocorticoid receptor
expression.  Descriptively,  glucocorticoid
receptor expression appeared to be distributed
across all age groups without a consistent pattern
of increase or decrease. This supports the
statistical test results that age was not
significantly factor associated with variations in
glucocorticoid receptor expression in this study.
(Table 4)

In analysis of correlation between IBC
subtype and glucocorticoid receptor expression,
were declared not

statistical test results

applicable (N.A.). This indicates that correlation
between the two variables could not be
statistically assessed in this study. Descriptively,
these data show that glucocorticoid receptor
expression can be found in various
histopathologic subtypes, but the predominance
of IBC-NST cases is likely influenced by
proportion of this subtype, which is indeed the
most common in the study sample. (Table 4)
Analysis on molecular classification
obtained a p-value of 0.246, indicating no
statistically ~ significant  correlation  with
glucocorticoid receptor expression. Although
descriptively, luminal group appears to dominate
all receptor expression categories, this is likely
related to significantly higher number of luminal
cases compared to other molecular groups.
Therefore, molecular classification has not been
statistically proven to be associated with
glucocorticoid receptor expression in this study.

(Table 4)

Table 4. Correlation of glucocorticoid receptor expression with age, IBC subtype, molecular classification,
and histopathological grading.

Glucocorticoid Receptor Expression (gene: NR3C1)

No Variable Negative Weak Moderate Strong P value*
N % N % N % N %
1.  Age (years old) 0,806
30-39 0 0 2 11,1 1 4,6 1 7,1
40-49 3 50,0 6 333 9 40,9 4 28,6
50-59 0 0 6 333 9 40,9 5 35,7
>60 3 50,0 4 22,3 3 13,6 4 28,6
2. IBC subtype N. A
IBC NST 4 66,6 11 61,1 14 63,6 12 85,8
ILC 1 16,7 5 27,7 3 13,6 0 0
Mixed Invasive Breast Carcinoma 1 16,7 1 5,6 4 18,2 1 7,1
Others 0 0 1 5,6 1 4,6 1 7,1
3. Molecular classification 0,246
Luminal 4 66,7 17 94,4 19 86,4 10 71,4
HER?2 Enriched 2 333 1 5,6 1 4,5 2 14,3
TNBC 0 0 0 2 9,1 2 14,3
4.  Histopathological Grading 0,040
Grade 1 0 0 1 5,6 0 0 0 0
Grade 2 2 333 9 50,0 9 40,9 1 7,1
Grade 3 4 66,7 8 44,4 13 59,1 13 92,9

* Kruskal-Wallis test
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Analysis of histopathological grading
variable obtained a p-value of 0.040, indicating
a statistically significant correlation between
histopathological grading and glucocorticoid
receptor expression (Table 4). This finding
indicates that strong glucocorticoid receptor
expression was most commonly found in grade
3 tumors, while weak to moderate expression
was more common in grade 2 tumors. In other
words, there was a tendency that the higher
histopathological grading, the greater proportion
of cases with strong glucocorticoid receptor
expression. This result is important because it
indicates a possible correlation between
glucocorticoid receptor expression and higher

histological malignancy in this study population.

DISCUSSION

Stress hormones such as corticosterone
(CORT), through glucocorticoid receptors (GR),
play a role in the development of cancer cells,
especially in breast cancer, where the presence
of CORT is categorized as an endocrine

malignancy.'!

Nuclear GR was positively
correlated with CK5/6 expression, a basal
phenotype marker, although no significant
relationship was found between GR expression
and histopathological grading.® Invasive breast
carcinoma is a heterogeneous disease, both
morphologically, immunohistochemically, and
molecularly. Estrogen receptor status plays a key
role in distinguishing the luminal subtype from
other molecular phenotypes.'?

In this study, majority of cases showed
detectable glucocorticoid receptor expression,

with largest distribution in moderate category,

followed by weak and strong, while cases with

negative expression were relatively few. This
finding is essentially consistent with current
understanding that glucocorticoid receptor (GR
or NR3C1) is a receptor that is quite frequently
expressed in breast cancer, but its biological and
clinical significance is highly dependent on the
molecular context, particularly ER status. Recent
studies have suggested that GR plays a
contextual role in ER-positive breast cancer,
where GR activity can suppress proliferation
through GR-ER interactions. Whereas in ER-
negative and TNBC, GR activation is more
frequently associated with survival pathways,
epithelial-mesenchymal  transition  (EMT),
migration, and metastasis.!®!>!* Therefore, the
presence of GR expression in this study cannot
be interpreted uniformly as a good or bad factor,
but must be interpreted in context of molecular
subtype composition and histopathological
characteristics of the studied cohort.
Biologically, the glucocorticoid receptor
is a nuclear receptor that, in its inactivated state,
is generally located in cytoplasm. It then
migrates to the nucleus after binding to
glucocorticoid ligands and regulates
transcription of various genes related to
proliferation, apoptosis, inflammation,
metabolism, migration, and cellular stress
responses.'? In breast cancer, the role of GR is
contextual. In estrogen receptor-positive breast
cancer, GR activation has been reported to
interact with the ER pathway and is associated
with decreased proliferation and a more indolent
tumor phenotype. Conversely, in ER-negative
breast cancer and TNBC, GR activation is more

frequently associated with increased migration,
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tumor cell survival, chemotherapy resistance,
and a poorer prognosis.'>!*

This study not found significant
correlation between age and glucocorticoid
receptor expression. These results indicate that
variation in GR expression in this cohort was not
influenced by the age distribution of patients.
Biologically, these findings remain applicable
because GR expression and activity in breast
cancer are more influenced by transcription
factors, hormone receptor status, and tumor
subtype-specific cellular programs than by
chronological age alone.”!* In breast cancer, age
is associated with incidence and overall clinical
outcome, but not necessarily directly with
expression levels of specific biomarkers in
tumor tissue.

These results align with Al-Alem et al.
study, which reported that GR expression in
breast cancer tissue was not associated with key
clinicopathologic  characteristics.'®  Similar
findings were also seen in Matossian et al. study
of early-stage TNBC, where no significant
correlation between GR expression and age was
found."

In this study, correlation between the IBC
histopathological type and glucocorticoid
receptor expression could not be statistically
assessed, therefore the results are declared not
applicable (N.A.). Based on the data distribution,
the majority of cases were invasive breast
carcinoma of no special type, representing 41 of
60 cases (68.3%), while invasive lobular
carcinoma accounted for only 9 cases (15.0%),
mixed invasive breast carcinoma for 7 cases

(11.7%), and others for only 3 cases (5.0%).

Cross-tabulations of glucocorticoid receptor

expression also revealed that some category
combinations had very low, even =zero,
frequencies. For example, invasive lobular
carcinoma was not found in the strong
expression category, and others were not found
in the negative expression category. This
distribution resulted in uneven and sparse data
distribution between cells which caused
statistical analysis impossible.

Descriptively, glucocorticoid receptor
expression at all intensity levels was still
dominated by IBC-NST. In the negative
expression category, this subtype comprised 4
cases (66.6%), 11 cases (61.1%) of weak
expression, 14 cases (63.6%), and 12 cases
(85.8%) of strong expression. Meanwhile, ILC
was primarily found in weak and moderate
expression, but not in strong expression. Mixed
invasive breast carcinoma was distributed across
all expression categories, but its number was
small, while the other group consisted of only
one case in each of the weak, moderate, and
strong categories. This figure indicates that
although descriptively there is variation in the
distribution  of  glucocorticoid  receptor
expression within each histopathological type,
the number of cases in some groups is too small
to allow for an inferential assessment of the
correlation.

Therefore, the N.A. result for this variable
does not imply a biological relationship between
histopathological type and glucocorticoid
receptor expression, but rather indicates that the
available data are insufficient for statistical
analysis. This is primarily due to the disparity in
sample size between histopathological subtypes

and presence of some cells with very low or zero
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frequencies in the cross-tabulation. Therefore,
interpretation of this variable can only be done
descriptively, and not statistically inferentially.
This study found that molecular
classification was not significantly associated
with  glucocorticoid  receptor  expression
(p=0.246). Descriptively, GR expression was
found across all molecular groups, but there was
no distributional difference strong enough to
achieve statistical significance. These results
align with Al-Alem et al. study, which also
found no consistent association between GR
expression and  key  clinicopathologic
characteristics of breast cancer.'” In the context
of study cohort, this nonsignificant result is
likely influenced by the highly skewed sample
distribution, as the majority of cases were in the
luminal group, while the HER2-enriched and,
especially, triple-negative groups were much
smaller. This situation reduces analysis power to
detect significant differences between subtypes.
On the other hand, these results may also
be considered at odds with current biological
understanding, which emphasizes that GR
function is highly dependent on breast cancer
subtype. Studies by Butz et al.’, Clark and
Conzen'?, and GR isoform study by Butz et al.'?
confirm that in ER-positive cases, GR tends to
be anti-proliferative, whereas in ER-negative or
TNBC it is more associated with an aggressive
program. A study by Prekovic et al. even showed
that GR activity status contributes to luminal
subtype identity.'® Therefore, the lack of
significance in this study is more appropriately

interpreted as a lack of evidence of an

association in this cohort, rather than evidence

that molecular subtype does not influence the
role of GR at all.

The most important finding of this study
was a significant correlation between
histopathological grading and glucocorticoid
receptor expression. Strong GR expression was
most common in Grade 3 tumors, while Grade 2
tumors were more likely to be weak and
moderate. This suggests that increased GR
expression tends to be associated with higher
histologic grades tumors.

These results are explained by the concept
that GR has a more diverse biological role. In
more aggressive tumors, GR activation can
contribute to increased cell survival, stress
resistance, altered cell adhesion, activation of
migration programs, and EMT.!>!* Clark and
Conzen's study confirmed that GR oncogenic
activity depends on breast cancer subtype. ER-
positive GR tends to be associated with a more
indolent phenotype, whereas in ER-negative or
TNBC, GR is more closely associated with
tumor aggressiveness.'> The findings of
Matossian et al. study, which showed that high
GR expression in early-stage TNBC is
associated with higher T-regulatory infiltration,
and Kumar et al. study, which confirmed the
association of GR with decreased survival and
increased risk of metastasis in TNBC, further
strengthen the possibility that GR, in certain
contexts, is indeed associated with more
aggressive tumor biology.'>!”

However, these results contradict some
previous literature suggesting that GR
expression in breast cancer, particularly ER-

positive breast cancer, is associated with lower

grade and better outcomes. The classic
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Abduljabbar et al. study reported that GR levels
tend to decrease with cancer progression, while
more recent sources also confirm that in early-
stage ER-positive breast cancer, higher GR
expression is associated with lower tumor grade

and better outcomes.’ !¢

The discrepancy
between this study and those studies results is
likely influenced by several factors. First, the
molecular groups in this study were combined
into luminal, thus obscuring the biological
distinction between luminal A and luminal B,
even though GR activity within the luminal
spectrum can vary.'>!* Second, this cohort was
predominantly grade 3, therefore association
may better reflect a distribution of samples
heavily weighted toward aggressive tumors.
Third, semiquantitative immunohistochemistry-
based GR assessment is influenced by antibody
clones, antigen retrieval techniques, cut-offs,
and whether nuclear location alone or a
combination of other patterns is assessed.!?
Therefore, these results should not be directly
interpreted as contradictory to previous
literature, but rather as evidence that significance
of GR in breast cancer is strongly influenced by
biological context of the cohort studied.

In estrogen receptor-positive breast
carcinomas, particularly the luminal subtype,
GR generally interacts with the estrogen receptor
(ER) through a crosstalk mechanism. GR
activation can suppress ER transcriptional
activity, thereby reducing the expression of
genes related to cell proliferation and the cell
cycle. Therefore, in luminal tumors, GR
expression is often associated with better tumor
differentiation and a better prognosis.'® GR

expression in TNBC may be associated with a

worse prognosis compared to luminal tumors. A
review by Bakour et al. also stated that in early-
stage untreated TNBC, high GR expression is
associated with cancer progression and a worse
prognosis.'® GR can act as a tumor suppressor in
ER-positive breast cancer, but plays a role as an
oncogenic driver in ER-negative breast cancer,
including triple-negative breast cancer (TNBC).
Therefore, the interpretation of GR expression in
invasive breast carcinoma should always
consider the molecular subtype because its
biological significance is not universal, but is
influenced by interactions with different
signaling pathways in each subtype.'**°

This study found a correlation between
glucocorticoid  receptor  expression  and
histopathological grading of breast cancer.
However, the study has limitations which is
small sample size and uneven data distribution
hindered comprehensive statistical analysis.
Furthermore, cross-sectional design of this study
obscured the validity of correlation between two
variables and limited results generalizability.
This study neither conduct multivariate analysis
nor evaluate confounding factors that might

influence the results, therefore results cannot be

used as a reference.

CONCLUSION

Glucocorticoid receptor expression is
associated with poor differentiation and
proliferative activity of tumors categorized by
histopathological grading.
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