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Abstract

ACKGROUND: Locally advanced rectal cancer (LARC) is commonly treated with neoadjuvant chemoradiotherapy

(nCRT), but highly variable response limits outcomes and highlights the need for predictive biomarkers.

Cyclooxygenase-2 (COX-2) and human epidermal growth factor receptor 2 (HER-2) are overexpressed in a subset of
colorectal cancers and are mechanistically linked to radioresistance. Both pathways are therapeutically targetable and exhibit
molecular crosstalk, suggesting that combined assessment may improve prediction of nCRT response, but their combined
predictive value in LARC remains unexplored. Therefore, this study was conducted to evaluate the association between
COX-2 and HER-2 expression and radiotherapy response in patients with LARC.
METHODS: This observational retrospective cohort study included 59 patients with stage II-1Il rectal adenocarcinoma treated
with standardized nCRT. COX-2 and HER-2 expressions on pretreatment biopsies were assessed by immunohistochemistry,
and radiologic response 4-8 weeks post nCRT dichotomized into good and poor responses using RECIST 1.1.
RESULTS: High COX-2 expression was present in 67.8% of tumors and was associated with poor response (p<0.001;
OR=10.08; 95% CI: 2.92-34.78). HER-2 positivity (32.2% of cases) was also associated with poor response (p=0.039;
OR=4.28; 95% CI: 1.16-15.79). In multivariate analysis, high COX-2 (adjusted OR=0.110; p=0.002) and HER-2 positivity
(adjusted OR=0.197; p=0.049) remained independent predictors of poor response. Tumors with combined COX-2 low/
HER-2 negative and COX-2 high/HER 2 positive profiles showed good response rates of 86.7% and 13.3%, respectively,
representing a 73.4% absolute difference.
CONCLUSION: Since Low COX-2 expression and HER-2 negativity is mostly associated with good radiotherapy response,
hence COX-2 and HER-2 might be independent molecular predictors of radiotherapy response in LARC, and combined
biomarker profiling provides robust risk stratification that may guide treatment intensification or de escalation strategies.
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stage II-III disease (T3—4NO or any T/N1-2M0), accounts

Introduction for approximately 40-50% of new rectal cancer diagnoses

and carries a 5 year overall survival of only 60—70% despite

Rectal cancer is a major global health burden, with an
estimated 704,376 new cases and 311,900 deaths annually.
(1) Locally advanced rectal cancer (LARC), defined as
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advances in multimodal therapy.(2,3)
Neoadjuvant chemoradiotherapy (nCRT) followed by
total mesorectal excision has become the standard of care
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for LARC, improving local control and survival compared
with surgery alone.(4) However, responses to nCRT are
heterogeneous: 15-27% of patients achieve a pathological
complete response, while 20-30% show minimal regression
or progression, underscoring the need for predictive
biomarkers to individualize treatment.(5)

Cyclooxygenase 2 (COX-2) is an inducible enzyme
that converts arachidonic acid into prostaglandins and has
major effects on inflammation, angiogenesis, and tumor
progression in the colorectal cancer microenvironment.(6)
COX-2 is overexpressed in 50-80% of colorectal cancers
and correlates with advanced stage, increased angiogenesis,
and resistance to chemotherapy and radiotherapy.(7,8)
COX-2—derived prostaglandins promote a pro angiogenic
and hypoxic milieu, thereby contributing to radioresistance
and more aggressive tumor behavior.(9,10)

Human epidermal growth factor receptor (HER)-2, or
also known as ERBB2, is a receptor tyrosine kinase whose
overexpression or amplification drives aggressive tumor
biology through sustained activation of growth and survival
signaling pathways.(11) Although HER-2 amplification is
less frequent in colorectal cancer (5-10%) than in breast or
gastric cancer, it has been associated with poor prognosis,
distant metastasis, and reduced benefit from conventional
chemotherapy and radiotherapy.(12,13) In a colorectal
cancer, HER-2 overexpression has been linked to enhanced
DNA damage tolerance, pro angiogenic signaling, and more
invasive tumor behavior in experimental models, features
that are consistent with resistance to chemoradiotherapy:.
(14,15)

While COX-2 and HER-2 have
independently implicated in colorectal cancer progression

each been

and treatment resistance, and their individual prognostic
significance in rectal cancer is well-established, the
combined use of COX-2 and HER-2 as an integrated
dual-biomarker panel specifically to predict radiotherapy
response in neoadjuvant chemoradiotherapy for LARC
remains unexplored. Critically, emerging evidence reveals
molecular crosstalk between these pathways; Prostaglandin
E2 (PGE2) transactivates HER-2 through E-prostanoid (EP)
receptor signaling, and HER-2 reciprocally induces COX-2
expression via mitogen-activated protein kinase (MAPK)-
dependent nuclear factor-kappaB (NF-kB) activation,
creating a positive feedback loop that theoretically
amplifies radioresistance beyond either biomarker alone.
(16) This synergistic pathway interaction and the potential
for combined biomarker-guided treatment stratification
(treatment intensification versus de-escalation) in LARC
patients represents the novel clinical context that justifies
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systematic evaluation of their combined predictive value.
Therefore, this study was to investigate whether COX-2 and
HER-2 expression, individually and in combination, predict
radiotherapy response in patients with LARC treated with
standardized nCRT protocols.(17)

Methods

Study Design and Subjects Recruitment

An observational retrospective cohort study was conducted
at the Department of Surgery, Faculty of Medicine,
Padjadjaran/Dr.
Hospital, Bandung, Indonesia. The study population

Universitas Hasan Sadikin General
comprised of patients with histologically confirmed rectal
adenocarcinoma who underwent nCRT between January
2022 and December 2024. Inclusion criteria were subjects
with stage I[I-III LARC (T3-4NO or any T/N1-2MO0);
completion of standardized nCRT (Gy long-course or 25 Gy
short-course with concurrent 5 fluorouracil or capecitabine-
based chemotherapy); had available pre-treatment tumor
tissue for immunohistochemistry; and completed pre- and
post-treatment imaging for response assessment. Exclusion
criteria included non adenocarcinoma histology (e.g.,
signet ring or mucinous), distant metastasis at presentation,
prior pelvic radiotherapy or systemic chemotherapy,
multiple malignancies, inadequate tissue for biomarker
analysis, major comorbidities precluding reliable response
evaluation, incomplete follow up data, or non compliance
with treatment.

Sample size calculation for COX-2 was based on an
expected 60% good response in COX-2 low versus 20%
in COX-2 high tumors (effect size 0.40), with o=0.05
and =0.20, yielding a minimum of 53 patients; HER-2
analysis required at least 49 patients. To allow for drop outs
and multivariate modeling, in this study, 59 patients were
included. The study protocol was approved by the Institutional
Review Board and Ethics Committee of Dr. Hasan Sadikin
General Hospital (No. DP.04.03/D.XIV.6.5/489/2025). All
procedures conformed to institutional and national ethical
standards.

Immunohistochemistry for COX-2 and HER-2
(FFPE)
tissue sections of 4 pm thickness were prepared for

Formalin-fixed, paraffin-embedded tumor
immunohistochemical analysis. Epitope retrieval was
achieved by heating tissue sections in citrate buffer (pH 6.0)
to 95°C for 20 minutes. Endogenous peroxidase activity

was quenched using 3% hydrogen peroxide. Tissue sections
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were then exposed to primary antibodies against COX-2
(monoclonal antibody, clone AFHD-16, Cat. No. M00084-
1; Boster Biological Technology, Pleasanton, CA, USA)
and HER-2 (monoclonal antibody, clone E2-4001; Biocare
Medical, Pacheco, CA, USA) applied at concentrations
specified by the manufacturers for 60 minutes at ambient
temperature. Following rinse steps, sections were treated
with horseradish peroxidase-conjugated secondary antibody
for 30 minutes, followed by colorimetric detection using
3,3'-diaminobenzidine (DAB). Nuclear counterstaining
was performed with hematoxylin, and slides were mounted
for microscopic examination. Each immunohistochemistry
run incorporated appropriate positive and negative control
specimens to verify assay performance and specificity.

The COX-2 expression was semiquantitatively
assessed using the immunoreactive score (IRS): intensity
(0-3) multiplied by the percentage of positive tumor cells
(0—4), yielding a total score of 0—12. Tumors with IRS
0—4 were categorized as low COX-2 and IRS 5-12 as high
COX-2.(18)

Meanwhile, HER-2 expression was scored according
to HERACLES criteria adapted for colorectal cancer: 0 (no
membrane staining in >10% of cells), 1+ (weak incomplete
membrane staining), 2+ (weak complete or moderate/
strong incomplete staining), and 3+ (moderate/strong
complete membrane staining in >10% of cells). Cases with
2+ staining underwent fluorescence in situ hybridization
(FISH) or silver-enhanced in situ hybridization (SISH)
for ERBB2 amplification (ratio >2.0 considered positive).
HER-2 scores 0—1+ were defined as negative, and 2+ or 3+
as positive.(19)

Radiotherapy Response Evaluation

Radiologic response was evaluated 4-8 weeks after
completion of nCRT using RECIST 1.1 based on CT and/or
MRI. Complete response (CR) was defined as disappearance
of all target lesions, partial response (PR) as >30% decrease
in the sum of target lesion diameters, stable disease (SD) as
insufficient change to qualify as PR or PD, and progressive
disease (PD) as >20% increase in sum of diameters. For
analysis, CR and PR were grouped as “good response,” and
SD and PD as “poor response.”(20)

Statistical Analysis
Categorical variables were expressed as frequencies and
percentages, and continuous variables as meantstandard
deviation or median with interquartile range as appropriate.
between  biomarker

Associations expression  and

radiotherapy response were tested using Chi-square (y?)
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tests with odds ratios (ORs) and 95% confidence intervals
(CIs). Variables with p<0.20 in bivariate analysis and
clinically relevant factors (age, stage, histologic grade)
were entered into a multivariate binary logistic regression
model to identify independent predictors of good response.
Combined biomarker profiles were defined as: COX-2 low/
HER-2 negative, COX-2 low/HER-2 positive, COX-2 high/
HER-2 negative, and COX-2 high/HER-2 positive. Analyses
were conducted using IBM SPSS Statistics version 26.0
(IBM Corp., Armonk, NY, USA), with p<0.05 considered
statistically significant.

Results

Subjects Characteristics

Total 59 subjects were recruited in this study. The subjects
were predominantly female cohort (61.0%) with advanced-
stage disease. Mean age of the subjects was 50.0+11.2 years
old, with range of 3070 years old. Histologic differentiation
was mostly in dominated by the moderate tumor category
(40.7%) followed by poor tumor category (37.3%). Pre-
treatment staging showed that most subjects were in tumor
stage I1IB (44.1%) followed by stage IIA (32.2%) (Table 1).

High COX-2 Expression Predominated, while HER-2
Positivity Occurs in One-third of the Subjects

High COX-2 expression (IRS 5-12) was observed in 67.8%
tumor subjects, while 32.2% subjects had low expression
(IRS 0—4). Strong (3+) cytoplasmic staining was present in
57.6% subjects, while moderate (2+) in 10.2% subjects, and
weak (1+) in 32.2% subjects (Table 2, Figure 1).

HER-2 positivity (2+ or 3+) was found in 32.2%
subjects, while 67.8% of subjects were negative. The HER-
2 scores were 3+, 2+, 1+, and 0 in 13.6%, 18.6%, 15.3%,
and 52.5% subjects, respectively (Table 2, Figure 2).

Radiotherapy Response Distribution

Overall, 37.3% subjects achieved a good response,
comprising 11.9% subjects with complete response (CR)
and 25.4% subjects with partial response (PR), while 62.7%
subjects demonstrated a poor response, including 49.2%
subjects with stable disease (SD) and 13.6% subjects with
progressive disease (PD) (Table 3). Good response was
defined as either disappearance of all target lesions (CR) or
>30% reduction in the sum of target lesion diameters (PR)
on imaging 4-8 weeks after completion of nCRT, as per
RECIST 1.1 criteria. In contrast, poor response encompassed
tumors showing <30% reduction (SD) or >20% increase
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Table 1. Study subjects characteristics.

Variable n (%)

Gender

Female 36 (61.0)

Male 23 (39.0)
Histological Differentiation

Well 13 (22.0)

Moderate 24 (40.7)

Poor 22 (37.3)
Pre-Radiotherapy Stage

1A 19(32.2)

1B 2(3.4)

1A 3(5.1)

1B 26 (44.1)

1ic 9 (15.3)
Total 59 (100.0)

in target lesion diameters (PD). The predominance of
poor radiotherapy response in this cohort underscores the
heterogeneity of nCRT effectiveness and highlights the
clinical need for predictive biomarkers to identify patients
at risk of treatment failure.

COX-2 Low Expression and HER-2 Negativity were
Independently Associated with Improved Radiotherapy
Response

Good response was observed in 14 of 19 (73.7%) COX-2
low tumors compared with 8 of 40 (20.0%) COX-2 high
tumors (¥*>=13.663; p=0.001; OR=10.08; 95% CI: 2.92—
34.78) (Table 4). Among HER-2 negative subjects, 47.5%
subjects achieved good response versus 3 of 19 (15.8%) in
the HER-2 positive group (¥*=4.266; p=0.039; OR=4.28;
95% CI: 1.16-15.79) (Table 4).

Combined COX-2 Low/HER-2 Negative Profile Predicts
Superior Response

Combined biomarker profiling showed that COX-2 low/
HER-2 negative tumors (n=15) had an 86.7% good response
rate, while COX-2 high/HER-2 positive tumors (n=15) had

Indones Biomed ]. 2026; 18(1): 58-66

Table 2. Distribution of COX-2 and HER-2
expressions (n=59).

Variable n (%)

COX-2 Score

3 (Strong Positive) 34 (57.6)

2 (Moderate Positive) 6(10.2)

1 (Weak Positive) 19 (32.2)

0 (No Expression) 0 (0)
Combined COX-2 Category

Low (0-1) 19 (32.2)

High (2-3) 40 (67.8)
HER-2 Score

3 (Strong Positive) 8 (13.6)

2 (Moderate Positive) 11 (18.6)

1 (Weak Positive) 9 (15.3)

0 (Negative) 31 (52.5)
Combined HER-2 Category

Negative (0-1) 40 (67.8)

Positive (2-3) 19 (32.2)

only 13.3% good response. Intermediate profiles, COX-2
high/HER-2 negative (24.0% good response) and COX-
2 low/HER-2 positive (25.0% good response), showed
intermediate risk (Table 5).

In multivariate logistic regression, high COX-2
expression (adjusted OR=0.110; 95% CI: 0.027-0.447,
p=0.002) and HER 2 positivity (adjusted OR=0.197; 95%
CI: 0.039-0.993; p=0.049) remained independent predictors
of poor response, while age and gender were not significant
(Table 6, Table 7).

Discussion

This study demonstrates that COX-2 and HER-2 expression
are independent molecular predictors of radiotherapy
response in LARC, with combined biomarker profiling
substantially improving risk stratification. The findings are
consistent with clinical data implicating these pathways in

& B i i i ]

Figure 1. COX-2 expression evaluation using immunohistochemistry. A: Weak Positive (1); B: Moderate positive (2); C: Strong

positive (3). Blue arrow: COX-2 expression. White bar: 100 um.
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treatment resistance and support integration of molecular
markers into precision oncology approaches.

The strong association between elevated COX-2
expression and poor radiotherapy response is in line with
evidence linking COX-2 overexpression to advanced stage,
angiogenesis, and unfavorable prognosis in colorectal
cancer. COX-2—derived PGE2 activates EP receptors
and downstream phosphoinositide 3-kinases (PI3K)/
Akt/mammalian target of rapamycin (mTOR), MAPK/
extracellular signal-regulated kinase (ERK), and Wnt/f
catenin signaling, attenuating radiation-induced apoptosis
and promoting tumor survival under genotoxic stress.
PGE2 also induces hypoxia-inducible factor (HIF) la
and pro angiogenic factors such as vascular endothelial
growth factor (VEGF), fibroblast growth factor (FGF), and
platelet-derived growth factor (PDGF), which remodel the
vasculature and generate hypoxic microenvironments that
diminish radiotherapy efficacy. COX-2 expression is also
correlated with VEGF, supporting the concept that COX-

Print ISSN: 2085-3297, Online ISSN: 2355-9179

Figure 2. HER-2 intrepetation (score)
evaluation using immunohistochemistry .
A: Negative (1); B: Weak Positive (2); C:
Moderate positive (3); D: Strong positive
(4). Blue arrow: HER-2 expression. White
bar: 100 pm.

2 drives angiogenesis and aggressive behavior via VEGF
mediated pathways.(21-23)

COX-2 further modulates the inflammatory and
immune milieu by activating NF-kB, which upregulates anti
apoptotic genes, pro inflammatory cytokines, and additional
angiogenic mediators. PGE2 signaling promotes the
accumulation and suppressive function of myeloid-derived
suppressor cells and regulatory T cells, which inhibit tumor
infiltrating lymphocytes and foster an immunosuppressive
microenvironment. Neoadjuvant chemotherapy has been
shown to alter Forkhead box P3 (FOXP3)* tumor infiltrating
lymphocytes in invasive breast cancer, illustrating how
cytotoxic treatment can interact with the immune contexture
and potentially mirror similar interactions in rectal cancer
under chemoradiotherapy. In this context, the minority
of COX-2 high tumors that nevertheless respond well to
nCRT may harbor genetic or epigenetic alterations that
counterbalance COX-2-mediated survival signaling and
warrant further molecular characterization.(24-26)

Table 3. Radiotherapy response distribution according to RECIST

criteria (n=59).

Response Category Definition n (%)

Good Response

Complete Response (CR) ypTONOMO 7(11.9)

Partial Response (PR) >30% dimension reduction 15 (25.4)
Total Good Response CR +PR 22(37.3)

Poor Response

- Stable Disease (SD) <30% dimension change 29 (49.2)

- Progressive Disease (PD) >20% dimension increase 8(13.6)

Total Poor Response SD + PD 37 (62.7)
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Table 4. COX-2 and HER-2 expressions and radiotherapy response.

Variable G°°fnl§;s;° mse P °°:nR(f,/so‘)’;’“se T["I:;'l #  p-vale  OR 95% CI
COX-2 Expression
Low (0-1) 14 (73.7) 5(26.3) 19 13.663  0.001 1008  2.92-34.78
High (2-3) 8 (20.0) 32 (80.0) 40
HER-2 Expression
Negative (0-1) 19 (47.5) 21 (52.5) 40 4266 0.039 428 1.16-15.79
Positive (2-3) 3(15.8) 16 (84.2) 19
Total 2 37 59

HER-2 positivity was also associated with poor
radiotherapy response, reflecting its role in aggressive
tumor behavior and treatment resistance. Although HER-
2 amplification is relatively uncommon in colorectal
cancer, it is clinically important when present, conferring
worse prognosis and resistance to standard therapies.
HER-2—driven radioresistance involves enhanced DNA
damage recognition and repair, prolonging cell cycle arrest
and allowing efficient repair of radiation induced DNA
damage.(27) HER-2 signaling also promotes epithelial—
mesenchymal transition (EMT) through repression of E
cadherin and upregulation of mesenchymal markers such as
N cadherin and vimentin, a pattern that has been shown to
correlate with more invasive behavior in colorectal cancer
cell lines. EMT supports acquisition of stem like traits,
increased motility, and resistance to apoptosis, all of which
contribute to radioresistance. In addition, HER-2 enhances
angiogenesis via VEGF and related mediators and activates
PI3K/AKT dependent anti apoptotic signaling while
facilitating p53 inactivation, further consolidating treatment
resistance.(28,29)

The combined COX-2/HER-2 analysis revealed a
steep gradient of response: patients with COX-2 low/HER-2
negative tumors had an 86.7% good response rate, whereas
those with COX-2 high/HER-2 positive tumors had only
13.3% good response, a 73.4% absolute difference that
exceeds the predictive power of either marker alone. This
suggests additive or synergistic effects, likely because both

pathways converge on MAPK/ERK and PI3K/AKT, jointly
regulating survival signaling, DNA damage responses,
and EMT. Experimental data indicate that PGE2 can
transactivate HER-2 through EP receptor-mediated PI3K/
AKT/Src activation, while HER 2 signaling can upregulate
COX-2 via MAPK dependent NF-«xB activation, forming a
positive feedback loop that reinforces both pathways. COX-
2 and HER-2 also contribute to angiogenic remodeling and
immune suppression; concurrent activation is therefore
expected to amplify neovascularization, hypoxia adaptation,
and immune evasion, creating a tumor microenvironment
highly resistant to chemoradiotherapy. Additional work
in colorectal adenocarcinoma showing that FGF receptor
(FGFR)2 expression correlates with tumor infiltrating
lymphocyte grade further underscores the importance of
integrating receptor driven signaling and immune context
in biomarker panels for prognosis and treatment prediction.
(21,29,30)

Compared with anatomical TNM staging, which
based
stratification offers complementary biological information

primarily reflects tumor extent, biomarker
about resistance mechanisms. The independent predictive
value of COX-2 and HER-2 in multivariate analysis,
even after adjusting for stage and other clinicopathologic
variables, supports the incorporation of molecular profiles
into clinical decision making for LARC.(31)

From a clinical perspective, the present findings

support a biomarker guided, personalized approach to nCRT

Table 5. Combined COX-2/HER-2 biomarker profile and radiotherapy response.

Biomarker Profile Total n Good Response  Poor Response Risk
COX-2 Low + HER-2 Negative 15 13 (86.7%) 2 (13.3%) Low
COX-2 Low + HER-2 Positive 4 1 (25.0%) 3 (75.0%) Intermediate
COX-2 High + HER-2 Negative 25 6 (24.0%) 19 (76.0%) Intermediate
COX-2 High + HER-2 Positive 15 2 (13.3%) 13 (86.7%) High
Total 59 22 (37.3%) 37 (62.7%) —
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Table 6. Bivariate analysis results for all variables.
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Variable Chi-square p-value OR 95% CI Status
COX-2 (High vs. Low) 13.663 0.000 10.08 2.92-34.78 Highly Significant***
HER-2 (Positive vs. Negative) 4.266 0.039 4.28 1.16-15.79 Significant*
Age (=50 vs. <50 years) 1.552 0.213 222 0.77-6.43 Not Significant
Gender (Male vs. Female) 2.884 0.089 3.02 0.96-9.53 Not Significant
Stage (III vs. II) 0.000 1.000 1.06 0.36-3.12 Not Significant
Differentiation (Moderate/Poor vs. Well) 0.180 0.672 1.60 0.48-5.37 Not Significant

in LARC. Double high risk patients (COX-2 high/HER-2
positive) show low response rates and may benefit from
treatment intensification strategies, such as adding HER-
2 directed monoclonal antibodies or COX-2 inhibitors,
using more intensive systemic regimens, or exploring
rational combinations with immunotherapy in selected
molecular backgrounds. Double low risk patients (COX-2
low/HER-2 negative), who have a high probability of good
response, may be candidates for standard intensity nCRT
and, in future trials, for cautious de escalation of treatment
intensity to reduce toxicity while maintaining excellent
local control. Intermediate risk patients with discordant
biomarker profiles require individualized therapeutic
decisions incorporating additional molecular findings and
patient factors.(21,29,30,32,33)

The retrospective single center design and modest
sample size (n=59) may limit external generalizability;
prospective multicenter studies with larger cohorts are
needed to validate these findings across diverse populations.
Radiologic response assessment by RECIST 1.1, while
widely used, represents a surrogate endpoint; longer follow
up is essential to confirm whether COX-2 and HER-2
expression independently predicts disease free survival
and recurrence. Immunohistochemistry, though practical
and standardized, remains semi quantitative; digital
image analysis may enhance reproducibility and reduce
interobserver variability. Systematic evaluation of potential

confounders, including nonsteroidal anti inflammatory drug

Table 7. Multivariate logistic regression analysis results.

use, hormonal status, and concurrent molecular alterations,
would strengthen interpretation of biomarker effects on
treatment response. To establish combined COX-2 and
HER-2 profiling as a robust predictor of nCRT response
in LARC, future prospective studies should incorporate:
1) multi-marker panels combining COX-2 and HER-2
with other molecular, immune, and radiologic features;
2) integration with genomic data, and radiomics-derived
features; and 3) standardized protocols for biomarker
assessment and response evaluation across multiple centers.
Such comprehensive biomarker integration will likely
be necessary to develop a clinically applicable prediction
model for nCRT response in LARC.

Conclusion

This study demonstrates that COX-2 and HER-2 expression
are independent molecular predictors of radiotherapy
response in locally advanced rectal carcinoma. Combined
COX-2 and HER-2 biomarker profiling provides robust
risk stratification, with tumors expressing low COX-2 and
negative HER-2 achieving 86.7% good response rates
compared to only 13.3% in those with high COX-2 and
positive HER-2 expression. These findings support the
clinical utility of dual biomarker assessment for personalized
treatment planning in patients with LARC, enabling
identification of high-risk patients who may benefit from

Variable Coefficient (B) Standard Error p-value Adjusted OR 95% CI
Constant 1.914 0.713 0.007 6.782 1.68-27.42
COX-2 (High) -2.207 0.715 0.002 0.110 0.027-0.447
HER-2 (Positive) -1.624 0.825 0.049 0.197 0.039-0.993
Age (=50 years) -0.827 0.695 0.234 0.437 0.11-1.71
Gender (Male) -0.485 0.745 0.515 0.615 0.14-2.65

Model: Pseudo R?=0.291 | Log-Likelihood = -27.644 | LLR p <0.001 | AIC = 65.29
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treatment intensification and low-risk patients who might
be candidates for de-escalation strategies.
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