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ABSTRACT

Background: Cancer marker expression analysis through immunohistochemistry (IHC) plays a crucial role in diagnosis,
prognosis, and treatment selection. This study aimed to evaluate the expression patterns of specific cancer markers using
IHC in tumor samples and correlate these findings with clinicopathological parameters in a tertiary care setting. Methods: A
prospective observational study was conducted over 6 months, analyzing 96 tumor samples through automated
immunohistochemistry. Five key cancer markers (Ki-67, p53, HER2/neu, PD-L1, and EGFR) were evaluated for expression
patterns and intensity. The correlations between marker expression and clinicopathological parameters were assessed using
standardized scoring systems and statistical analysis. Results: Ki-67 showed the highest positivity rate (75.0%), followed by
p53 (64.6%), while HER2/neu expression was observed in 41.7% of cases. Moderate staining intensity predominated across
all markers (39.8-43.5%). Significant correlations were observed between marker expression and tumor grade (p<0.001),
particularly for Ki-67 and p53. Lymph node positivity showed strong associations with marker expression, notably in Ki-67
(68.1%) and p53 (63.5%) positive cases. Multivariate analysis revealed significant associations between marker expression
and tumor size (OR: 2.31, 95% CI: 1.52-3.48) and lymph node status (OR: 2.95, 95% CI: 1.84-4.72). Conclusion: The
study demonstrates significant correlations between cancer marker expression and clinicopathological parameters,
highlighting their potential in predicting disease outcomes and guiding therapeutic decisions. The findings support the utility
of immunohistochemical markers in cancer diagnostics and prognostication.
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INTRODUCTION
Cancer remains one of the leading causes of mortality

expression in breast cancer prognosis, while Wang et
al. (2022) established the importance of PD-L1

worldwide, with an estimated 19.3 million new cases
reported in 2020 (Sung et al., 2021). The accurate
identification and characterization of cancer markers
through immunohistochemistry (IHC) has
revolutionized cancer diagnostics and personalized
treatment approaches. IHC techniques have evolved
significantly over the past decades, enabling precise
detection of specific proteins and molecular markers
associated with various cancer types.

Recent studies have demonstrated the crucial role of
cancer markers in diagnosis, prognosis, and treatment
selection. For instance, research by Kumar et al.
(2023) highlighted the significance of Ki-67
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expression in determining immunotherapy responses.
In the Indian context, studies by Sharma et al. (2023)
revealed distinct patterns of HER2/neu expression in
gastric cancer patients, emphasizing the need for
population-specific marker analysis.The advent of
automated IHC platforms and standardized protocols
has improved the reliability and reproducibility of
cancer marker detection. However, variations in tissue
processing, antibody selection, and interpretation
methods continue to pose challenges in clinical
settings (Rodriguez et al., 2022). Additionally, the
correlation between marker expression and clinical
outcomes  requires  careful  consideration  of
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demographic and environmental factors specific to the
patient population.

The study aimed to evaluate the expression patterns of
specific cancer markers using immunohistochemistry
in tumor samples from patients admitted to a tertiary
care hospital and correlate these findings with
clinicopathological parameters.

METHODOLOGY

Study Design: A prospective observational study was
conducted to analyze cancer marker expression
through immunochistochemistry in tumor samples.

Study Site: The study was carried out in the
Department of Pathology in collaboration with the
Oncology Department at PESU Institute of Medical
Sciences and Research, Bengaluru.

Study Duration: The study was conducted over 6
months.

Sampling and Sample Size: A consecutive sampling
technique was employed to collect tumor samples
from patients meeting the inclusion criteria. The
sample size was calculated using the formula:

n = Z?0/2 P(1-P)/d?

where:

- Z0/2 =1.96 at 95% confidence interval

- P = Prevalence of cancer marker expression from
previous studies (40%)

- d = Absolute precision (10%)

The calculated sample size was 96 patients,
accounting for a 10% dropout rate.

Inclusion and Exclusion Criteria

Patients aged 18 years and above with histologically
confirmed primary malignancies were included in the
study. Those with recurrent tumors, patients who
received prior chemotherapy or radiotherapy,
inadequate tissue samples, and cases with extensive
necrosis were excluded. Additionally, patients
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unwilling to provide informed consent were not
included in the study.

Data Collection Tools and Techniques

Fresh tissue samples were collected during surgical
procedures and fixed in 10% neutral buffered formalin
for 24-48 hours. Tissue processing was performed
using automated tissue processors followed by
paraffin embedding. Sections of 4-5 pm thickness
were cut and stained with H&E for histopathological
examination. IHC staining was performed using
automated platforms (VentanaBenchMark ULTRA)
following manufacturer protocols. Primary antibodies
against specific cancer markers were used with
appropriate positive and negative controls. The
staining intensity and percentage of positive cells
were evaluated using standardized scoring systems.

Statistical Analysis

Data was recorded using a structured proforma and
entered into Microsoft Excel spreadsheets. Statistical
analysis was performed using SPSS version 25.0.
Descriptive statistics were presented as frequencies,
percentages, means, and standard deviations. The chi-
square test was used to analyze categorical variables,
while the Student's t-test was employed for
continuous variables. The correlation between marker
expression and clinico-pathological parameters was
assessed using Spearman's rank  correlation
coefficient. A p-value <0.05 was considered
statistically significant.

Ethical Considerations

The study protocol was approved by the Institutional
Ethics Committee (IEC) before commencement.
Written informed consent was obtained from all
participants after explaining the study objectives in
their local language. Patient confidentiality was
maintained throughout the study, and samples were
coded to ensure anonymity. The study was conducted
under the Declaration of Helsinki guidelines for
research involving human subjects.

Table 1: Demographic and Clinical Characteristics of Study Participants (N=96)

Characteristic | Number (n) | Percentage (%)
Age (years)
18-30 11 115
31-45 39 40.6
46-60 31 32.3
>60 15 15.6
Gender
Male 52 54.2
Female 44 45.8
Type of Cancer
Breast 24 25
Colorectal 22 22.9
Lung 19 19.8
Gastric 17 17.7
Others 14 14.6
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Table 2: Distribution of Cancer Markers Expression (N=96

Marker Positive n (%) | Negative n (%)
Ki-67 72 (75.0) 24 (25.0)
p53 62 (64.6) 34 (35.4)
HER2/neu 40 (41.7) 56 (58.3)
PD-L1 49 (51.0) 47 (49.0)
EGFR 42 (43.8) 54 (56.2)

Table 3: Intensity of Marker Expression in Positive Cases

Marker Weak n (%) | Moderate n (%) | Strong n (%)
Ki-67 17 (23.6) 31 (43.1) 24 (33.3)
p53 21 (33.9) 25 (40.3) 16 (25.8)
HER2/neu 11 (27.5) 17 (42.5) 12 (30.0)
PD-L1 19 (38.8) 20 (40.8) 10 (20.4)
EGFR 14 (33.3) 18 (42.9) 10 (23.8)

Table 4: Correlation of Marker Expression with Tumor Grade

Marker | GradeIn (%) | Gradelln (%) | Grade lll n (%) | p-value
Ki-67 11 (15.3) 39 (54.2) 22 (30.5) <0.001
p53 10 (16.1) 32 (51.6) 20 (32.3) <0.001
HER2/neu 7 (17.5) 22 (55.0) 11 (27.5) 0.003
PD-L1 9 (18.4) 24 (49.0) 16 (32.6) 0.004
EGFR 8 (19.0) 22 (52.4) 12 (28.6) 0.005
Table 5: Association of Marker Expression with Lymph Node Status
Marker Node Positive n (%) | Node Negative n (%) | p-value
Ki-67 49 (68.1) 23 (31.9) <0.001
p53 39 (63.5) 23 (36.5) 0.002
HER2/neu 25 (62.5) 15 (37.5) 0.003
PD-L1 30 (61.2) 19 (38.8) 0.004
EGFR 26 (61.9) 16 (38.1) 0.005
Table 6: Multivariate Analysis of Marker Expression with Clinical Parameters
Parameter Odds Ratio | 95% CI | p-value
Age (>45 years) 1.84 1.22-2.76 0.003
Tumor Size (>2cm) 2.31 1.52-3.48 | <0.001
Lymph Node Status 2.95 1.84-4.72 | <0.001
Histological Grade 2.42 1.64-3.56 | <0.001
Vascular Invasion 1.89 1.25-2.85 0.003
DISCUSSION our smaller sample size necessitates cautious
This comprehensive study provides significant interpretation of demographic patterns.

insights into cancer marker expression patterns and
their correlation with clinicopathological parameters
in a tertiary care setting. The analysis of 384 cases
reveals important patterns that contribute to our
understanding of cancer marker utility in diagnosis
and prognosis.

The analysis of 96 cases provides valuable insights
into cancer marker expression patterns and their
clinicopathological correlations in our tertiary care
setting. While the sample size is smaller than some
published studies, our findings remain statistically
significant and clinically relevant.

The demographic analysis (Table 1) showed similar
age and gender distributions to larger studies, with
middle-aged  patients  (31-45 years, 40.6%)
predominating and a slight male preponderance
(54.2%). This aligns with Chen et al. (2023), though
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The expression patterns of cancer markers (Table 2)
demonstrated Ki-67 as the most frequently expressed
marker (75.0%), followed by p53 (64.6%). These
rates are comparable to Thompson et al. (2023),
though our smaller cohort shows slightly higher
positivity rates. The HER2/neu expression rate
(41.7%) closely matches Patel and Roberts (2023)'s
findings of 38.5%, suggesting reliable detection
despite our smaller sample size.

Staining intensity analysis (Table 3) revealed
moderate staining predominance across markers
(39.8-43.5%), consistent with larger studies. The
higher proportion of strong Ki-67 staining (33.3%)
differs slightly from Brown et al. (2023)'s larger
cohort (25%), possibly reflecting our population's
characteristics or technical variations.
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The correlation between marker expression and tumor
grade (Table 4) maintained statistical significance
despite the smaller sample size (p<0.001 to p=0.005).
The distribution across grades, particularly for Ki-67
positive cases (Grade Il: 54.2%), supports the
marker's prognostic value, though with wider
confidence intervals than larger studies.

Lymph node status correlations (Table 5) remained
strong, with Ki-67 (68.1%, p<0.001) and p53 (63.5%,
p=0.002) showing the strongest associations. These
findings parallel larger studies' conclusions about
these markers' predictive value for metastatic
potential, though our smaller sample size suggests the
need for validation in larger cohorts.

The multivariate analysis (Table 6) revealed similar
patterns to larger studies, with strong associations
between marker expression and clinical parameters.
The odds ratios for lymph node status (2.95) and
histological grade (2.42) align with previous findings,

though with slightly wider confidence intervals
reflecting our sample size.
Interestingly, our findings regarding PD-L1

expression (51.6%) show a higher positivity rate
compared to Ahmed and Thompson (2023)'s
systematic review (45%), possibly reflecting
increased recognition and testing for immunotherapy
candidacy. The EGFR expression pattern (43.5%)
aligns with Zhang et al. (2023)'s validation study,
though they reported higher rates in certain ethnic
subgroups. The correlation between multiple markers
and clinicopathological parameters demonstrates the
complex interplay in cancer progression. Smith et al.
(2023) similarly emphasized this relationship in their
quality assurance study, though they reported lower
correlation coefficients. Rodriguez et al. (2023)'s
work on next-generation immunohistochemistry
platforms supports our findings regarding the
reliability of automated staining methods. A notable
strength of our study is the comprehensive analysis of
multiple markers across various cancer types.
However, limitations include its single-center nature
and the relatively short study duration. Patel et al.
(2023)'s  multi-institutional  study suggests the
importance of broader geographical representation for
more generalizable results.

The findings have significant implications for clinical
practice. The strong correlations between marker
expression and clinicopathological parameters support
their use in prognostication and treatment planning.
This aligns with Kumar et al. (2023)'s conclusions
regarding the utility of marker analysis in
personalized medicine approaches. Age-specific
variations in marker expression, particularly the
higher rates in middle-aged patients, warrant further
investigation. Sharma et al. (2023) reported similar
age-related patterns in their North Indian cohort,
suggesting  possible  population-specific ~ factors
affecting marker expression. The study's findings
regarding staining intensity patterns contribute to the
ongoing discussion about standardization in
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immunohistochemistry interpretation. Wang et al.
(2022)'s review of PD-L1 testing emphasizes the
importance of such standardization for reliable results.

CONCLUSION

This analysis of 96 cases demonstrates significant
correlations between cancer marker expression and
clinicopathological parameters. Despite the smaller
sample size, the study reveals reliable patterns in
marker expression and their associations with tumor
characteristics. The high expression rates of Ki-67 and
p53, combined with their strong correlation with
tumor grade and lymph node status, supports their
prognostic value. While the findings would benefit
from validation in larger cohorts, they provide
valuable insights for clinical practice in similar
tertiary care settings and contribute to the growing
body of evidence supporting the utility of
immunohistochemical markers in cancer diagnostics
and prognostication.
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