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Abstract: Objective: To investigate the effect of estrogen and progesterone receptor status score on the prognosis of
endometrial cancer (EC) patients. Methods: We chose 187 endometrial cancer patients hospitalized in The Affiliated
Hospital of Southwest Medical University between March 2021 and March 2023. The histologic score (H score) and
the Allred score were used to evaluate and analyze their correlation with clinical pathological parameters and prog-
nosis. Results: The hormone receptor status score was negatively correlated with lymph node metastasis (LNMs),
differentiation degree, depth of invasion (DOI), and the clinical stage (P<0.05). The hormone receptor status score
was significantly higher in the survival group compared to that in the dead group (P<0.05). According to multivariate
logistic regression analysis, the hormone receptor status score was identified as an independent protective factor
for endometrial cancer patient prognosis (P<0.05). Conclusion: The hormone receptor status score has a definite
correlation with LNMs, DOI, differentiation degree, and clinical stage in EC patients, and is related to prognosis.

Keywords: Estrogen, progesterone, receptor status score, endometrial carcinoma, prognosis

Introduction

Endometrial cancer (EC), one of the most com-
mon gynecological cancers, accounts for over
90% of cancer cases in perimenopausal wo-
men [1]. Patients often present with abnormal
uterine bleeding, which frequently aids in early
detection [2]. The primary treatment involves
surgery, usually supplemented by radiation or
chemotherapy based on the disease stage.

Most endometrial cancers are endometrioid
carcinomas, classified as Type |, caused by
estrogen stimulation and associated with risk
factors such as anovulation, infertility, unop-
posed estrogen therapy, and tamoxifen use [3].
Additionally, Type | EC is linked to other risk fac-
tors like diabetes, obesity, and hypertension
[4]. In contrast, Type Il cancers are not as-
sociated with excess estrogen and typically
occur in older individuals. Approximately 10%
of EC cases are Type Il cancers, including

serous and clear cell carcinomas [5]. Despite
the increasing incidence of EC, multimodal
treatments have improved survival rates for
EC patients. When classifying molecular sub-
groups related to prognosis and considering
treatment options, hormone receptor status
becomes particularly important [6]. Immuno-
histochemistry is commonly used to assess
protein expression levels and determine the
need for anti-hormonal drugs. Several scoring
systems, such as the Allred score and histolo-
gic score (H score), have been employed to
measure hormone receptor status [7]. Based
on the sum of percentage score (PS) and inten-
sity score (IS), Allred and Fast scores are semi-
quantitative [8]. The Allred scoring system, a
well-known method, has been clinically validat-
ed as successful. The optimal cutoff value for
disease-free survival and overall survival (0S) is
an Allred score greater than 2, equivalent to
weak staining in more than 1% of tumor cells
[9]. The H score is calculated by multiplying
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the fraction of tumor cells by the total staining
intensity [10]. However, comprehensive com-
parative analyses of integrated scoring systems
remain insufficient in most studies.

The innovation of this study lies in the simul-
taneous application and comparison of two
immunohistochemical scoring systems, the H-
score and Allred score, to evaluate the status
of estrogen receptor (ER) and progesterone
receptor (PR) in a well-defined cohort of endo-
metrial cancer patients. We further analyzed
the correlation between these receptor scores
and various clinicopathological parameters,
including lymph node metastasis, differentia-
tion, myometrial invasion, and clinical staging.
More importantly, this study explored the inde-
pendent prognostic value of hormone receptor
scores in the context of overall survival, pro-
viding potential evidence for refining risk stra-
tification and personalized adjuvant therapeu-
tic strategies.

This study aims to investigate the impact of
ER and PR expression levels, measured by H
score and Allred score, on the prognosis of EC
patients. Our findings may help improve risk
stratification for endometrial cancer patients
and support personalized treatment strate-
gies.

Data and methods
Case selection

We chose 187 endometrial cancer patients
hospitalized in The Affiliated Hospital of
Southwest Medical University between March
2021 and March 2023. The inclusion criteria
were: (1) Patients who met the diagnostic crite-
ria for EC [11]; (2) The clinical data of the
patients were complete. The exclusion criteria
were: (1) Patients with gynecological inflamma-
tion; (2) Patients with other combined malig-
nant tumors; (3) Pregnant patients; (4) Follow-
up dropouts.

This study was a retrospective analysis that uti-
lized only de-identified patient data. All data
were de-identified prior to analysis to ensure
that individual patients could not be traced,
thereby protecting the patient privacy. Since
this study did not influence or intervene in
patient treatment and all data were anonymi-
zed, it was approved by The Affiliated Hospital
of Southwest Medical University’s Institutional
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Review Board to waive the requirement for
informed consent. We strictly adhered to rele-
vant ethical guidelines and data protection re-
gulations to ensure that the research process
met the highest ethical standards and pro-
tected patient rights. All research activities
were conducted under the supervision of The
Affiliated Hospital of Southwest Medical Uni-
versity’s IRB to ensure the legality and ethical
integrity of the study.

Data collection

Immunohistochemical staining: All tumor tis-
sue samples included in the analysis were
sourced from archived formalin-fixed, paraffin-
embedded (FFPE) tissue blocks of patients
who underwent surgical treatment and were
diagnosed with endometrial cancer at our hos-
pital. Fresh tissue samples obtained from pa-
tients during surgery were immediately fixed
in neutral-buffered formalin and embedded in
paraffin according to standard operating proce-
dures after completing the gross examination
and sampling required for routine pathological
diagnosis. These prepared FFPE tissue blocks,
as part of the diagnostic archive, are stored
long-term by the hospital’s pathology depart-
ment for potential future clinical, diagnostic, or
research use.

Reagents: Mouse anti-human ER monoclonal
antibody (1D5) and progesterone receptor poly-
clonal antibody were purchased from Beijing
Zhong Shan - Golden Bridge Biological Tech-
nology Co., Ltd. P53 monoclonal antibody (DO-
7), pika general secondary antibody and diami-
nobenzidine (DAB) chromogenic kit were pur-
chased from Dako Company. Tissue samples
that had been formalin-fixed and paraffin-
embedded were further cut into 4 ym sec-
tions with a microtome and placed on slides.
Tissue section-containing slides were dewaxed
at 75°C, and cell conditioning with ethylenedi-
aminetetraacetic acid (EDTA) solution was car-
ried out at 100°C for 4 min. The incubation
with the primary antibody was for 20 minutes.
The slides were then stained with the automat-
ic Ventana Benchmark Ultra system. (1) Allred
score: Two knowledgeable pathologists evalu-
ated the stained slides and assigned the ER
and PR Allred ratings. Allred scores were calcu-
lated by adding the PS (range O to 5) and the IS
(range O to 3). (2) The H score: A pathologist
noted the whole invasive tumor region and in-
spected all ER and PR immunostaining slides.
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Table 1. Hormone receptor status scores

Average value/

Index Proportion
Age 58.4318.22
BMI 23.56+2.38
Hypertension 39 (20.86%)
Diabetes Mellitus 13 (6.95%)
Disease Duration (months) 12.59+1.89
ER H score 251.65+35.98
PR H score 198.58+31.98
ER Allred score T.47+2.87
PR Allred score 6.27+1.98

BMI: body mass index; ER: estrogen receptor; PR: pro-
gesterone receptor; H score: histologic score.

The hormone receptor immunohistochemis-
try staining findings were quantified using a
QuantCenter image analyzer, and translated to
H scores. The H-score scoring system: H-score
= positive intensity x the number of positive
cells in 100 cells. The four categories included:
negative (0 points), weakly positive (1 point),
moderately positive (2 points), and strongly
positive (3 points) for positive intensity. A multi-
plication result of <50 was considered as -; 51
to 100 was considered as +; 101 to 200 was
considered as ++, and 201 to 300 was consid-
ered as +++.

Data collection and follow-up: Clinical data of
patients such as the age at diagnosis, lymph
node metastasis (LNMs), and tumor stage were
collected. The follow-up was done for 2 years by
telephone and outpatient or inpatient reexami-
nation to understand the survival of patients.
The follow-up time was up to March 2022.
Based on the follow-up results, patients were
divided into survival (n=125) and dead (n=62)
groups.

Statistical methods

The experimental data were examined using
SPSS 21.0. The measurement data, which fol-
lowed a normal distribution, were represented
by X+SD, and an independent sample t-test
was used to compare the two groups. The chi-
square test was used to compare the two
groups from the count data, which were re-
ported as the number of instances or rate.
Correlation analysis was performed using the
Spearman correlation technique. Multivariate
analysis was conducted using an MLR model,
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and factors having statistical significance in
univariate analysis were included. Statistical
significance was at P<0.05.

Results
Hormone receptor status scores

Table 1 presents the average values for hor-
mone receptor status scores, including patient
age and relevant scores for ER and PR. The
average age of the patients was 58.43+8.22
years, with a mean Body Mass Index (BMI) of
23.56+2.38 kg/m2. Among the cohort, hyper-
tension was present in 39 cases (20.86%),
while diabetes mellitus was observed in 13
cases (6.95%). The mean disease duration was
12.59+1.89 months. The mean ER H score was
251.65+35.98, reflecting the intensity and dis-
tribution of estrogen receptor expression in
tumor tissues. The mean PR H score was
198.58+31.98, indicating the level of proges-
terone receptor expression. Additionally, the ER
Allred score averaged 7.47+2.87, while the PR
Allred score averaged 6.27+1.98, providing a
semi-quantitative assessment of receptor posi-
tivity that combines the proportion of positive
cells and staining intensity.

Relationship between the hormone receptor
status score and clinical characteristics of
patients with endometrial cancer

For ER H score, patients in Stage IlI-IV had sig-
nificantly lower scores compared to those in
Stage I-Il (P<0.001), indicating a decrease in
estrogen receptor expression with advancing
disease stage (Figure 1). Similarly, PR H scor-
es were also significantly lower in Stage IlI-IV
patients compared to Stage I-Il patients (P=
0.002), suggesting a reduction in progesterone
receptor expression as the disease progress-
es. Regarding the ER Allred score, there was a
significant difference between the two groups
(P=0.023), with higher scores noted in Stage
I-1l patients. This trend continued for the PR
Allred score, which also showed significantly
higher values in Stage |-l patients compared to
Stage llI-1V patients (P=0.010).

For ER H score, patients with lymph node
metastasis had significantly lower scores com-
pared to those without lymph node metastasis
(P=0.001), indicating reduced estrogen recep-
tor expression in patients with LNM (Table 2).
Similarly, PR H scores were significantly lower
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Figure 1. The relationship between the hormone receptor status score and clinical stages of patients with endo-
metrial cancer. A: ER H score; B: PR H score; C: ER Allred score; D: PR Allred score. *: P<0.05; **: P<0.01; ***:
P<0.001. ER: estrogen receptor; PR: progesterone receptor; H score: histologic score.

Table 2. The relationship between the hormone receptor status
score and lymph node metastasis of patients with endometrial

oup than that in the well-differ-
entiated group (P=0.002), sug-
gesting greater progesterone

cancer
Lymph node No lymph node receptor levels in better differ-
Index : : t P entiated tumors. Additionall
metastasis (n=17) metastasis (n=170) . Y,
ER H score 2342243019  270.43+44.21  3.297 0.001 both the ER Allred score (P=
PR H score 188.94+27.05  213.76+32.98  3.001 0.003 Op'gé%)oi”d PR A”_re@f_ scotrle
ER Allred score  5.98+2.44 7.50+3.01 2015 0.045 (P<0.001) were significantly
lower in the MDAPD group,
PR Allred score 5.36+1.78 6.73+2.12 2.559 0.011

ER: estrogen receptor; PR: progesterone receptor; H score: histologic score.

in patients with lymph node metastasis than
in those without (P=0.003), suggesting decre-
ased progesterone receptor expression in the
presence of LNM. Regarding the ER Allred
score, there was a significant difference be-
tween the two groups (P=0.045), with higher
scores noted in patients without lymph node
metastasis. This trend continued for the PR
Allred score, which also showed significantly
higher values in patients without lymph node
metastasis compared to those with lymph node
metastasis (P=0.011).

When comparing hormone receptor status
scores between moderately differentiated and
poorly differentiated (MDAPD) and well-differ-
entiated groups, significant differences were
observed across all evaluated parameters
(Figure 2). The ER H score was significantly
lower in the MDAPD group compared to the
well-differentiated group (P=0.001), indicating
higher estrogen receptor expression in well-
differentiated cases. Similarly, the PR H score
was also significantly lower in the MDAPD gr-
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reinforcing the association be-
tween higher hormone recep-
tor expression and better tu-
mor differentiation. These findings highlight the
potential role of hormone receptor status as an
indicator of tumor differentiation grade.

For ER H score, patients with invasion depth
less than half the muscle layer had significantly
higher scores compared to those with invasion
depth greater than or equal to half the mus-
cle layer (P=0.014), indicating higher estrogen
receptor expression in less invasive tumors
(Table 3). Similarly, PR H scores were signifi-
cantly higher in patients with invasion depth
less than half the muscle layer compared to
those with deeper invasion (P=0.001), sug-
gesting higher progesterone receptor expres-
sion in less invasive tumors. Regarding the ER
Allredscore, therewasasignificantdifferencebe-
tween the two groups (P=0.008), with higher
scores noted in patients with less deep inva-
sion. This trend was also observed for the PR
Allred score, which showed a highly significant
difference (P<0.001) with substantially higher
values in patients with less deep invasion com-
pared to those with deeper invasion.
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Figure 2. The relationship between the hormone receptor status score and
differentiated degree of patients with endometrial cancer. MDAPD: Moder-
ately differentiated and poorly differentiated; A: ER H score; B: PR H score;
C: ER Allred score; D: PR Allred score.

Table 3. The relationship between the hormone receptor status
score and depth of invasion of patients with endometrial cancer

>1/2 muscle

<1/2 muscle

Index layer (n=69) layer (n=118) t P

ER H score 250.41+38.01 246.09+33.95 2476  0.014
PR H score 206.85+26.16 194.91+22.24 3.318  0.001
ER Allred score 7.71+3.37 6.4742.32  2.702  0.008
PR Allred score  6.99+2.21 5.88+1.68  3.603 <0.001

ER: estrogen receptor; PR: progesterone receptor; H score: histologic score.

Correlation analysis of the hormone receptor
status score and clinical characteristics of
patients with endometrial cancer

ships were observed (Table
4). For lymph node metasta-
sis, both ER H score and PR
H score showed a significant
negative correlation (P<0.001
and P=0.002 respectively), in-
dicating lower hormone recep-
tor expression in patients wi-
th lymph node metastasis.
Similarly, ER Allred score and
PR Allred score also correlat-
ed negatively with lymph node
metastasis (P=0.027 and P=
0.012 respectively). Regarding
differentiation degree, signifi-
cant negative correlations we-
re found between differentia-
tion degree and both ER H
score (P<0.001) and PR H
score (P=0.001), suggesting
higher hormone receptor ex-
pression in well-differentiated
tumors. For ER Allred score
and PR Allred score, signi-
ficant negative correlations
were also observed (P=0.043
and P<0.001 respectively), wi-
th the PR Allred score show-
ing a particularly strong co-
rrelation. The differentiation
grade (1 = well-differentiated,
2 = moderately differentiat-
ed, 3 = poorly differentiated)
exhibited significant negative
correlations with both ER H-
score and PR H-score (P<
0.001 and P=0.006, respec-
tively), indicating lower hor-
mone receptor expression in
poorly differentiated tumors.
ER Allred score and PR Allred
score also showed significant
negative correlations with clin-
ical stage (P=0.015 and P=
0.005 respectively). Depth of
invasion demonstrated signifi-
cant negative correlations wi-
th both ER H score and PR H

score (P=0.024 and P=0.003 respectively),
suggesting lower hormone receptor expression
in deeper invasions. For ER Allred score and PR

Allred score, significant negative correlations

In the correlation analysis between hormone
receptor status scores and clinical characteris-
tics of EC patients, several significant relation-

were noted (both P<0.001), indicating lower
hormone receptor expression scores in cases
of deeper tumor invasion.
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Table 4. Correlation analysis between the hormone receptor status score and clinical characteristics

of endometrial cancer patients

o o ER H score PR H score ER Allred score PR Allred score
Clinical characteristics
rho P rho P rho P rho P
Lymph node metastasis -0.244  <0.001 -0.222  0.002 -0.161 0.027 -0.184 0.012
Differentiation degree -0.242  <0.001 -0.239 0.001 -0.148 0.043 -0.488 <0.001
Clinical stage -0.364 <0.001 -0.200  0.006 -0.177 0.015 -0.204 0.005
Depth of invasion -0.165 0.024 -0.214  0.003 -0.194 0.008 -0.240 <0.001

Table 5. Comparison of hormone receptor status scores between

the survival group and the dead group

findings underscore the po-
tential prognostic value of

hormone receptor status in

Index De(i(igr;)up Sur(\::TQggUp t P predicting patient survival.
ER H score 249.96+27.07 263.14+26.32 3.194  0.002 Multivariate logistic analysis
PR H score 195.02+28.32 208.53+25.85 3.259  0.001 and receiver operating char-
ER Allred score 6.34+2.13 7.59+2.37 3.503 <0.001 acteristic analysis of factors
PR Allred score 5.91+1.45 6.97+1.83 4.274  <0.001 affecting the prognosis of

ER: estrogen receptor; PR: progesterone receptor; H score: histologic score.

Table 6. Multivariate logistic analysis of factors affecting survival

prognosis in endometrial cancer patients

patients with endometrial
cancer

In the multivariate logistic an-
alysis of factors affecting sur-

Std  Wald

vival prognosis in EC patients,
several significant associati-

Index Coefficient Error  Stat P OR (95% ClI)

ER H score 0.019 0.006 3.038 0.002 1.019(1.007, 1.032)
PR H score 0.019 0.006 3.107 0.002 1.019 (1.007,1.031)
ER Allred score  0.248 0.075 3.310 <0.001 1.282(1.112, 1.495)
PR Allred score  0.373  0.102 3.657 <0.001 1.453(1.199, 1.792)

ons were identified (Table 6).
Higher ER H score was as-
sociated with better survi-
val prognosis (P=0.002, OR

ER: estrogen receptor; PR: progesterone receptor; H score: histologic score.

Comparison of the hormone receptor status
scores between the survival group and the
dead group

Significant differences were observed in hor-
mone receptor status scores when comparing
the dead group and the survival group (Table
5). The ER H score was significantly higher in
the survival group compared to the dead gr-
oup (P=0.002), indicating that higher estrogen
receptor expression is associated with better
survival outcomes. Similarly, the PR H score
was also significantly elevated in the survival
group relative to the dead group (P=0.001),
suggesting a positive correlation between pro-
gesterone receptor levels and survival. Fur-
thermore, both the ER Allred score (P<0.001)
and PR Allred score (P<0.001) were notably
higher in the survival group, reinforcing the link
between increased hormone receptor expres-
sion and improved survival outcomes. These
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1.019), indicating that it ser-
ves as a protective factor.
Similarly, PR H score also
showed a protective effect (P=0.003, OR
1.019). Furthermore, both ER Allred score
(P=0.038, OR 1.158) and PR Allred score
(P=0.001, OR 1.358) were significant predic-
tors of survival, with higher scores correlating
with improved survival outcomes, thus acting
as protective factors. These findings suggest
that increased hormone receptor expression
levels are linked to better prognoses in EC
patients, emphasizing their potential role as
favorable indicators in patient survival.

Evaluating hormone receptor status as predic-
tors of survival through receiver operating char-
acteristic (ROC) analysis revealed that the PR
Allred score exhibited the highest area under
the curve (AUC) value (0.756), with a sensitivity
of 0.664 and specificity of 0.758, indicating its
superior discriminatory power for predicting
survival outcomes (Figure 3). The PR H score
also showed strong performance, achieving an
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Figure 3. Evaluation of hormone receptor status as predictors of survival using receiver operating characteristic
analysis. A: ER H score; B: PR H score; C: ER Allred score; D: PR Allred score. ER: estrogen receptor; PR: progesterone

receptor; H score: histologic score.

AUC of 0.737, along with a sensitivity of 0.848
and specificity of 0.532, suggesting that it
serves as another robust predictor in this con-
text. The ER Allred score had an AUC of 0.657,
with a sensitivity of 0.584 and specificity of
0.710, indicating moderate predictive capacity.
In contrast, the ER H score exhibited the lowest
AUC (0.624) among the evaluated parameters,
with a sensitivity of 0.320 and specificity of
0.871, suggesting limited utility in distinguish-
ing between survival outcomes. These results
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highlight the potential of PR-related scores as
more effective indicators for survival prognosis
in this patient cohort.

Within the risk threshold of 0-0.7, especially in
the moderate-to-low risk range of 0.2-0.6, the
net benefit of the four scoring models, ER
H-score, PR H-score, ER Allred score, and PR
Allred score was significantly higher than that
of the two baseline strategies of “treat all” and
“treat none” (Figure 4). This indicates that
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Figure 4. Decision curve analysis to evaluate hormone receptor status as a prognostic factor for survival. A: ER H
score; B: PR H score; C: ER Allred score; D: PR Allred score. ER: estrogen receptor; PR: progesterone receptor; H

score: histologic score.

these scoring models can more accurately
identify high-risk patients who require interven-
tion, thereby enhancing the effectiveness of
personalized treatment decisions and avoiding
both overtreatment and undertreatment.

Discussion

This study applied both the H-score and Allred
scoring systems to quantify the expression of
ER and PR in endometrial cancer. It explored
the relationship between these hormone recep-
tor scores and patients’ clinicopathological fea-
tures and prognosis. We found that hormone
receptor scores were markedly negatively cor-
related with lymph node metastasis, tumor dif-

343

ferentiation, myometrial invasion depth, and
clinical stage. In multivariate analysis, these
scores were confirmed as independent protec-
tive factors for patient prognosis. These results
reinforced the critical role of hormone recep-
tors in the biological behavior of endometrial
cancer and highlighted the importance of in-
corporating standardized scoring systems into
routine pathological assessments. Doing so
could enhance the precision of risk stratifica-
tion and guide personalized treatment deci-
sions, showing significant clinical value.

First, this study found that hormone receptor
scores were negatively correlated with clinical
staging. Patients with advanced stages (llI-1V)

Am J Transl Res 2026;18(1):336-347
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showed markedly lower ER and PR expression
levels compared to those in early stages (I-ll).
This finding aligned well with the classical
understanding of endometrial cancer biology,
where tumors tend to lose their hormone de-
pendency as they progress and dedifferentiate,
leading to reduced ER and PR expression [12].
Previous studies also reported similar trends,
indicating that the loss of hormone receptors
marks increased aggressiveness of the dis-
ease [13]. For instance, low or absent ER/PR
expression is commonly observed in aggres-
sive subtypes like serous carcinoma or high-
grade endometrioid carcinoma [14, 15]. Both
scoring systems used in this study confirmed
this pattern, demonstrating the robustness of
the findings regardless of the scoring method.
The underlying biological mechanisms likely
involve epigenetic changes, abnormal activa-
tion of signaling pathways such as PI3K/AKT/
mTOR, and epithelial-mesenchymal transition
(EMT) during tumor progression [16, 17]. These
molecular events collectively contribute to the
inactivation of hormone receptor pathways.

In terms of lymph node metastasis, this study
showed that patients with lymph node involve-
ment had markedly lower hormone receptor
scores. This finding closely correlated with the
tumor’s metastatic potential [18, 19]. Estro-
gen promotes cell proliferation and survival
through ER signaling, while progesterone typi-
cally induces differentiation and inhibits prolif-
eration via PR signaling [20]. When PR expres-
sion is lost, the proliferative effects of estrogen
may proceed unchecked, increasing the inva-
siveness and migration capacity of tumor cells,
thus promoting lymphovascular invasion and
distant spread. Previous studies suggested
that reduced PR expression correlates with
higher rates of vascular and lymphovascular
invasion [21]. The results of this study further
supported this view and extended the prognos-
tic value of PR to include lymph node metasta-
sis, a critical clinical event.

Regarding tumor differentiation, this study ob-
served that moderately to poorly differentiated
tumors had markedly lower hormone receptor
scores compared to well-differentiated tumors.
While this result seemed straightforward, it
required deeper interpretation in the context
of contemporary molecular subtyping [22, 23].
According to TCGA molecular classification, the
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p53 abnormal subtype, often associated with
serous carcinoma or high-grade cancers, typi-
cally showed low differentiation and very low
hormone receptor expression. In contrast, so-
me NSMP (no specific molecular profile) or
MMRd (mismatch repair deficient) subtypes
of lower-grade endometrioid carcinomas might
retain some hormone receptor expression [24].
The observed trend in this study, where “the
poorer the differentiation, the lower the recep-
tor score”, likely reflected the distribution differ-
ences of various molecular subtypes at the his-
tological level [25].

Myometrial invasion depth is a crucial indicator
in the surgical-pathological staging of endome-
trial cancer. This study confirmed that tumors
with an invasion depth of >1/2 the myomet-
rial thickness had significantly lower hormone
receptor scores compared to those with less
invasive tumors. This finding aligned with the
understanding that myometrial invasion direct-
ly reflects the tumor’s invasive capability [26].
Lower ER/PR expression might allow tumor
cells to escape the inhibitory effects of the hor-
mone-regulated microenvironment, leading to
enhanced local invasiveness. Basic research
also indicated that activation of the PR signal-
ing pathway could reduce the activity of matrix
metalloproteinases (MMPs), thereby inhibiting
extracellular matrix degradation and tumor
invasion [27]. Therefore, the loss of receptor
expression might be linked to mechanisms like
EMT and increased cell motility, ultimately re-
sulting in deeper myometrial invasion.

One of the key findings of this study was that
hormone receptor status served as an indepen-
dent prognostic factor for patient survival. In
multivariate logistic regression analysis, higher
receptor scores for both ER and PR, whether
assessed by H-score or Allred scoring, consis-
tently indicated a protective effect. This sug-
gested that even after adjusting for traditional
risk factors such as staging, grading, and myo-
metrial invasion, hormone receptor levels still
provided unique prognostic information. No-
tably, ROC analysis showed that PR-related
scores, particularly the PR Allred score, had the
best discriminative power in predicting survi-
val, with the highest AUC values. This highlight-
ed the central role of PR in the biology of endo-
metrial cancer. The antiproliferative and pro-
differentiation effects of progesterone likely
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underpinned its protective effect. High PR ex-
pression might indicate greater sensitivity to
endocrine therapy or suggest a more differenti-
ated tumor state with lower malignant potential
[28, 29]. These findings had direct clinical impli-
cations. For postoperative patients, quantifying
PR expression could help identify those with a
favorable prognosis who might benefit from
less aggressive adjuvant treatments, allowing
for more personalized therapy.

This study compared both the H-score and
Allred scoring systems. The H-score offered a
continuous variable, potentially better at cap-
turing subtle differences in expression, while
the Allred score, as a semi-quantitative system,
was easier to use in clinical settings [30]. Re-
sults showed that both methods performed
similarly in linking clinicopathological parame-
ters and prognosis. However, ROC curves sug-
gested that the Allred system, especially for PR,
might have better predictive discrimination.
This could be due to the Allred score’s thresh-
old for assessing the proportion of positive
cells (>1%), which effectively distinguished bio-
logically meaningful receptor expression. This
comparison provided a reference for patholo-
gists to choose practical and effective scoring
methods in daily work. Standardizing scoring
procedures would be key to promoting the qu-
antitative application of hormone receptors in
the future. It wasn’t just about confirming the
prognostic value of hormone receptors but also
about establishing a standardized and opti-
mized assessment method, a crucial step for
implementing personalized treatment strate-
gies. These findings offered a practical and
innovative approach to enhancing postopera-
tive risk assessment and could help develop
more tailored treatment plans for cancer pa-
tients.

The results obtained from multivariate regres-
sion and ROC analysis provide strong evidence
to address the primary objective of this study
regarding prognosis. The identification of ER
and PR scores as independent protective fac-
tors confirms that quantitative hormone recep-
tor status is a fundamental determinant of
survival in endometrial cancer patients. The
superior performance of the PR Allred score, in
particular, provides a clinically useful tool for
prognostic stratification. This suggests that
incorporating this score into postoperative
pathological assessments can effectively dis-
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tinguish between patients with favorable prog-
noses and those at high risk. Therefore, our
study ultimately demonstrates that estrogen
and progesterone receptor status scores have
independent prognostic impacts on cancer
patients.

Despite the meaningful findings of this study,
several limitations needed to be addressed.
First, this was a single-center retrospective
study with a limited sample size and potentially
biased patient selection, which restricted the
generalizability of the conclusions to a broader
population. Second, the retrospective design
could not fully control for all confounding fac-
tors. Third, the follow-up period was relatively
short. For a disease like endometrial cancer,
where some patients might experience late
recurrences, a shorter follow-up time might not
capture all events related to long-term survival.
This could affect the accurate assessment of
prognostic factors.

Based on these findings and limitations, future
research could explore several directions. The
top priority would be to validate the prognostic
thresholds and clinical applicability of hormone
receptor scores, particularly the PR Allred sco-
re, in large, multicenter prospective cohorts.
Second, researchers should delve deeper into
the molecular mechanisms behind the down-
regulation of hormone receptors in aggressive
endometrial cancers. Questions remain about
whether specific gene mutations, epigenetic
silencing, or microenvironment changes play a
role. Third, from a translational perspective,
future studies should aim to integrate hormone
receptor status into existing molecular classifi-
cation frameworks. Building composite prog-
nostic models that combine morphological, im-
munohistochemical, and molecular information
could offer more precise risk stratification.
Additionally, exploring whether hormone recep-
tor scores can guide endocrine therapy deci-
sions for advanced or recurrent patients holds
substantial clinical value. Finally, with the rise
of digital pathology, developing automated,
standardized algorithms for hormone receptor
scoring could enhance the comparability and
reproducibility of assessments across different
institutions.

Conclusion

In summary, this study systematically applied
both the H-score and Allred scoring systems to
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confirm that quantitative assessment of estro-
gen receptor and progesterone receptor levels
closely correlated with key clinicopathological
features of endometrial cancer and served as
independent predictors of patient prognosis.
The findings emphasized the importance of
incorporating standardized hormone receptor
scores into routine pathology reports, providing
valuable reference information for improving
patient risk stratification and guiding adjuvant
treatment decisions. Despite the limitations in
study design, this research added new evi-
dence to deepen our understanding of the role
of hormone receptors in endometrial cancer
and promoted the development of personalized
treatment strategies.
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