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Research team reveals mechanisms at work
in progression of pancreatic cysts to
pancreatic cancer

September 1 2022

Pancreatic cancer cells (blue) growing as a sphere encased in membranes (red).
Credit: National Cancer Institute

Pancreatic cysts have gained substantial attention in recent years because
they represent one of the only precursors of pancreatic cancer
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identifiable through radiologic imaging. Although most of these cysts,
also known as pancreatic intraductal papillary mucinous neoplasms
(IPMNs), will remain benign, a subset of these neoplasms will progress
to invasive cancer. While the immune system has been thought to play a
role in the progression of IPMNs into pancreatic cancer, the specific
mechanisms of its role has been unclear.

A UC San Francisco-led team of international researchers has outlined
the comprehensive immune landscape and microbiome of pancreatic
cysts as they progress from benign cysts to pancreatic cancer. Their
findings, publishing August 31 in Lancet Gastroenterology and
Hepatology, could reveal the mechanism of neoplastic progression and
provide targets for immunotherapy to inhibit progression or treat
invasive disease.

"This will have far reaching implications on how we think about utilizing
immunotherapies to treat certain types of pancreatic cancer, and also
potentially inhibit the formation and progression of cancer from
pancreatic cysts," said senior author Ajay V. Maker, MD, FACS, FSSO,
a pancreatic surgeon, chief of UCSF's division of surgical oncology, and
Maurice Galante Distinguished professor of surgical oncology.

The immune tumor microenvironment of the IPMNs evolves during
malignant progression. A tumor microenvironment is the cellular
environment that surrounds a tumor and includes immune cells and a
stroma that supports other cells and tissues. A tumor and its
microenvironment are constantly interacting with the microenvironment
influencing both healthy and abnormal cell development (dysplasia).

As neoplasms progress from low-grade dysplasia to high-grade dysplasia
and then to invasive carcinoma, a cytotoxic immune response rich in
CD8+ T cells changes to an immunosuppressive environment with a
measurable inflammatory response.
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The researchers suggest that therapies that support cytotoxic T cells
could be 1deal for IPMNs with low-risk disease, whereas treatments that
target regulatory T cells, myeloid-derived suppressor cells, and inhibitory
macrophages could play a role in reducing malignant progression and
treating high-risk disease. In addition to the treatment of IPMNs with an
associated invasive carcinoma, addressing the immune tumor
microenvironment could prevent the progression of [IPMNs at high risk
of malignant transformation.

The researchers discuss that with progressive amounts of dysplasia, the
tumor microenvironment shows an increase in the concentration of pro-
inflammatory and cyst fluid cytokines, which is indicative of a T-cell
immunological response. The team's research suggests that evaluation
and characterization of the immune response to IPMNs could allow for
early diagnosis, and potentially enhance treatments to halt progression or
treat invasive disease.

The researchers also suggest that further studies addressing the tumor
immune microenvironment of pre-invasive lesions are needed, including
assessment of main-duct disease compared with branch-duct disease.

More information: Tommaso Pollini et al, The tumour immune
microenvironment and microbiome of pancreatic intraductal papillary
mucinous neoplasms, The Lancet Gastroenterology & Hepatology (2022).
DOI: 10.1016/S2468-1253(22)00235-7
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