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Study suggests way to improve treatment of
hereditary breast cancer

August 15 2024, by Robin Lally
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and Bard1-def orthotopic models. Credit: EMBO Molecular Medicine (2024).
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PARP inhibitors have improved survival of breast cancer patients with
BRCA1/2 mutations, but the drugs eventually stop working and the

cancer returns.

A new study of cancer in mice now suggests that a second cancer drug
may be able to prevent or delay relapse. The findings are published in
the journal EMBO Molecular Medicine.
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"The problem so far has been that the response to PARP inhibitors is not
durable," says study co-leader Swarnali Acharyya, associate professor in
the Department of Pathology & Cell Biology and Institute for Cancer
Genetics at Columbia University Vagelos College of Physicians and
Surgeons. "Sometimes it lasts six months, sometimes a little longer. But
oncologists tell me that almost all patients eventually relapse, so it's
important to find out why."

More than 60% of women who inherit a mutated BRCA1 and BRCA2
gene will get breast cancer in their lifetime, according to the National
Cancer Institute. PARP inhibitors work by targeting PARP, a protein
that helps cancer cells repair damaged DNA and continue their growth.

Cancer cells are known to use various mechanisms to overcome PARP
inhibitors, but the Columbia study is the first to identify a new
mechanism that can be thwarted by an existing drug (axitinib, FDA-
approved for treating metastatic kidney cancer).

Healthy neighbor cells promote cancer growth

To understand how BRCA cancers develop resistance to PARP
inhibitors, the researchers developed new mouse models that respond to
PARP inhibitors much the same way patients do. Both experience a
striking response to the drugs, before the cancers acquire resistance and
recur.

When the researchers examined resistant cancers from these mice, they
noticed something curious. "When we took the resistant cancer cells out
of the tumor and treated the cancer cells in the lab with PARP inhibitors,
they died," Acharyya says. "So, the next question we had was why do
cells that resist the drug in vivo die in vitro."

The answer was found in the tumor's microenvironment. When mice get
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treated with PARP inhibitors, a protein called PGF is secreted by normal
cells around the tumor, perhaps as a stress response. This protein then
binds to FLT1 receptors on the cancer cells, promoting cancer growth
and driving away cancer-fighting T cells.

When researchers blocked the FLT1 receptor either genetically or with a
drug called axitinib, the PARP inhibitor started to work again, killing the
PARP inhibitor-resistant tumors.

Combination treatment

It's likely that human breast cancers are developing resistance in much
the same way, Acharyya says, because the study also found that patients
with high levels of FTL1 have less success with PARP inhibitors and
develop resistance more quickly.

"The combination of axitinib with PARP inhibitors could make resistant
cancers more responsive to treatment and may even be effective for
patients who don't respond to PARP inhibitors from the beginning," says
study co-leader Anup Biswas, assistant professor of pathology & cell
biology.

"Because axitinib is already FDA-approved, our findings could be tested
in patients relatively quickly," Acharyya adds, and the team is now
talking with physicians from several institutions interested in launching
clinical trials.

High levels of FLT1 have also been reported in ovarian, prostate, and
pancreatic cancers treated with PARP inhibitors, suggesting the same
drug combination may have potential beyond breast cancer.

More information: Yifan Tai et al, FLT1 activation in cancer cells
promotes PARP-inhibitor resistance in breast cancer, EMBO Molecular
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