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Background:  Pancreatic cancer is often diagnosed at an advanced stage due to the lack of early and reliable 
biomarkers. This study investigates the potential of circulating microRNAs (miRNAs) as non-invasive diagnostic 
biomarkers for early-stage pancreatic cancer.   

Method:  Blood samples were collected from 50 patients with histologically confirmed early-stage pancreatic 
cancer and 50 healthy controls. Total RNA was extracted from plasma using the miRNeasy Serum/Plasma Kit. 
Expression profiles of 84 cancer-related miRNAs were screened using quantitative reverse transcription PCR 
(qRT-PCR) arrays.Differentially expressed miRNAs were identified using fold-change analysis and adjusted 
p-values. Selected candidates were validated in an independent cohort. Receiver Operating Characteristic 
(ROC) curves were used to assess diagnostic performance, and pathway analysis was conducted to determine 
biological relevance.

Results: Six miRNAs (miR-21, miR-155, miR-196a, miR-210, miR-34a, and miR-221) were significantly 
upregulated in patients compared to controls (p < 0.01). A combination of miR-21 and miR-196a yielded the 
highest diagnostic accuracy with an AUC of 0.92, sensitivity of 89%, and specificity of 85%. Bioinformatics 
analysis revealed these miRNAs regulate pathways involved in cell proliferation, apoptosis, and KRAS signaling 
— key mechanisms in pancreatic tumorigenesis..

Conclusions This study demonstrates that circulating miRNAs, particularly the miR-21/miR-196a panel, have 
high diagnostic potential as non-invasive biomarkers for early detection of pancreatic cancer. Further validation 
in larger multicenter cohorts and longitudinal studies could pave the way for clinical implementation. 
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