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Evaluation of the Effectiveness of Tumor Markers in Breast Cancer

Detection

Abstract:

Background and Objective: Breast cancer is one of the most prevalent
malignant tumors among women worldwide and the second leading cause
of cancer-related mortality, according to the American Cancer Society’s
2022 statistics. An estimated 286,000 new cases were recorded that year,
with 41,000 deaths among affected women. Delayed diagnosis—
particularly in developing countries—contributes significantly to disease
progression and poor clinical outcomes.
The present study aims to provide a comprehensive evaluation of the
effectiveness of two selective tumor markers for breast cancer—cancer
antigen 15-3 (CA15-3) and carcinoembryonic antigen (CEA)—in early
diagnosis and disease severity assessment. Moreover, the study
investigates statistical correlations between these biomarkers and potential
risk factors, including age, body mass index (BMI), and breast tumor

staging (TNM staging).

Methodology:

The study included a sample of 45 female patients diagnosed with breast
cancer according to the American Joint Committee on Cancer (AJCC)
criteria. Participants’ ages ranged from 30 to 82 years (mean + SD = 53
+ 11.9 years). Data were collected from hospitals and specialized
laboratories in Syria’s central region (Hama and Homs) between

November 2023 and April 2024. Serum marker levels were measured
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using the enzyme-linked immunosorbent assay (ELISA) technique.
Statistical analysis was performed using the Statistical Package for the
Social Sciences (SPSS version 24), with a significance threshold set at p
< 0.05.

Results:

The results showed a statistically significant positive correlation between
age and CA15-3 levels (p = 0.008). A significant association was also
observed between tumor grade and both CEA (p = 0.01) and CA15-3 (p
= 0.05), whereas BMI showed no direct association with CA15-3 levels
(p = 0.8). Additionally, patients with advanced tumor grades (grade Il and

1) exhibited notably higher marker values.

Conclusion:

The findings support the use of tumor markers as effective complementary
tools for monitoring disease progression and evaluating therapeutic
response. The study emphasizes the importance of integrating multiple
markers to enhance diagnostic accuracy and discourages reliance on a

single biomarker as a definitive diagnostic indicator.

Keywords: Tumor markers, CA15-3, CEA, Breast cancer, Diagnosis,

Tumor grade, Body mass index, ELISA
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Patient Distribution by TNM Tumor Stage

Stage Il comprises nearly half of all cases
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CA15-3 Levels Rise with Age (30-60+ years)

Both average levels and elevation rates increase across age groups
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Tumor Markers Rise with Advanced Cancer Stages
CA15-3 levels consistently higher than CEA across all stages

B CEA (ng/ml) B CAi15-3 (U/ml)

Concen. (ng/ml or U/ml)

Stage | Stage Il Stage Il Stage IV

TNM Stage

a3l Cilasdsl) ilisinsas apell Alaye o A 14 JS)
CA15-3 5 acall ALS pia (0 ABDal)

Alia (K &l (liayyall BMI o iy 43560 CATS5-3 adig)58 6 Jsaall Cpn i)
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