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Budding cancer cell

Assessment of proliferation and apoptotic rate of tumor budding cells in
pancreatic ductal adenocarcinoma.
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Tumor budding is a prognostic factor in PDAC. Budding cancer cells in
AE1/AE3 immunostaining were counted significantly more than in HE staining (P < 0.001). High grade
budding evaluated with both standard HE and AE1/AE3 staining correlated significantly with poor
overall survival and the histological grade. Multivariate analysis revealed that the margin status,
lymph node metastasis, the high grade budding with proliferative potency assessed by AE1/AE3 and
Ki-67 double immunostaining were independent prognostic factors. The cumulative 2-year survival
rates were 63.6% for patients with negative immunostaining of tumor budding for Ki-67, 46.9% for
patients with positive of low grade budding and 0% for patients with positive of high grade budding
(P < 0.001).The average percentage of cases showing Ki-67 positivity was 73% and the average
percentage of cases showing TUNEL positivity was only 7%, suggesting decreased apoptosis at the
budding cancer cells at invasive front of the tumor.
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The proliferation rate of tumor budding cells is a novel

indicator of poor prognosis in pancreatic cancer
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