Abstract

Breast cancer remains the most common cancer diagnosed and a leading cause of
cancer-related deaths among women globally, particularly in low- and middle-income
countries. In Yemen, breast cancer constitutes a significant proportion of diagnosed cancers
in women, and the primary issue is the delayed diagnosis. An early and accurate diagnosis
is crucial for effective disease management. There is increasing evidence suggesting that the
immune system generates tumor-associated antibodies in response to tumor-associated
antigens before the appearance of clinical symptoms. Therefore, this study aimed to evaluate
tumor-associated autoantibodies as diagnostic biomarkers for the early detection of breast

cancer.

Testing a test study was conducted on 45 early-stage breast cancer patients and 45
healthy subjects in the Life Center for Early Cancer Detection in Sana‘a city. All the
participants were included in the study after obtaining demographic information and medical
investigations using a pre-designed questionnaire. Sera from each participant were
investigated for the presence of five tumor-associated autoantibodies against p53, MUC1,
HER2, CyclinB1, and c-Myc using an enzyme-linked immunosorbent assay (ELISA). Data
were statistically analyzed using a software program SPSS version 23.0, where differences
and associations were considered significant at p-value <0.05. Logistic regression analysis
was adopted to identify optimized autoantibody biomarkers for early diagnosis, and the

receiver-operating characteristic (ROC) curve was used to analyze diagnostic efficiency.

The majority of breast cancer patients (64%) were younger than 50 years, with an
average age of 42.8 years, tumor sizes ranging from 2 cm to 5 cm (88.2%), a histological
grade of 2 (73.3%), and a tumor stage of Il (71.1%). Early-stage breast cancer patients had
levels of tumor-associated autoantibodies that were significantly higher (p<0.05) than those
of healthy subjects. Antibody frequency for any individual tumor-associated autoantibodies
in breast cancer patients ranged from 26.7% to 40.0%. However, an optimal panel composed
of autoantibodies against P53, HER2, CyclinB1, and c-Myc showed a stepwise increase in
the sensitivity to 68.9% at a specificity of 93.3% with an area under the curve (AUC) of
0.898 (95% CI 0.832-0.963). This panel had positive and negative predictive values of 91.2
and 75.0%, respectively, and positive and negative likelihood ratios of 10.3 and 0.33%,
respectively. No significant correlation was observed between the levels of tumor-associated

autoantibodies and the size, grade, or stage of breast cancer.



In conclusion, the panel of autoantibodies targeting P53, HER2, CyclinB1, and c-
Myc as serum biomarkers has the potential to diagnose early-stage breast cancer. It is
recommended for further research to investigate and validate the effectiveness of this panel
of tumor-associated autoantibodies as early diagnostic biomarkers for breast cancer in larger

populations and across multiple centers in Yemen.
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