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A potentially more effective treatment for
HER2 mutant metastatic breast cancer
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Breast cancers with HER2 mutations respond to the drug neratinib, but
the responses are variable and often not durable. Looking to better
understand the underlying cause of this variation, a team led by
researchers at Baylor College of Medicine investigated whether different
HER2 mutations drove different responses to therapy. They were able to
identify a mutation that conferred therapeutic resistance and promoted
metastatic behavior.

Importantly, they also showed that the drug poziotinib, which is already
approved for other cancer types, reduced tumor growth and multi-organ
metastasis in laboratory tests and animal models. These findings support
conducting future clinical trials to assess the value of poziotinib to treat
HER2-mutant driven metastatic breast cancer in patients. The study
appears in Cancer Research, a journal of the American Association for
Cancer Research.

"In this study we focused on two types of breast cancer, ductal breast
cancer and lobular breast cancer, which is understudied when compared
to ductal breast cancer," said leading author Dr. Shyam M. Kavuri
assistant professor at Baylor's Lester and Sue Smith Breast Center and
the Department of Medicine. "More than 20% of patients with these
types of breast cancer develop a metastatic or invasive form of the
disease, for which there 1s no current treatment."

The researchers looked into studies that sequenced the genes of human
lobular and ductal breast cancers, specifically looking at the mutations in
the HER?2 gene. They found that the HER2 L.755S mutation was more
common among patients with metastatic lobular breast cancer than in
ductal breast cancer patients.

Furthermore, patients with the HER2 L1755 alterations had significantly
reduced overall survival when compared to those carrying the natural or

non-mutated form of HER?2, suggesting that recurrent 755 alterations
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are associated with the more aggressive form of lobular breast cancer.

"On the other hand, we did not detect any difference of overall survival
in ductal breast cancer with HER2 mutations, suggesting an important
difference between the lobular and the ductal form with critical clinical
implications," said Kavuri, a member of the Dan L Duncan
Comprehensive Cancer Center at Baylor.

To take a closer look into how this HER2 mutation influenced cancer
behavior, the researchers conducted laboratory experiments in which the
HER?2 L7558 gene was introduced into cells. Then, they treated the
modified cells with drugs approved to treat the human cancer. "We
found that having the HER2 L.'755S mutation conferred the cells
resistance to treatments, including neratinib—the cells continued to
grow," said Dr. Rashi Kalra, first author of the study and a postdoctoral
research associate in Kavuri's laboratory. "When human tumor cells
carrying this mutation were grown in animal models, they developed
metastasis more often than cells not carrying this mutation."

The findings suggest that the HER2 L.'755S mutation plays a role in the
aggressiveness of lobular breast cancer observed in the clinic.

The search for a better treatment

Kavuri and his colleagues took a step further searching for drugs that
could better treat cancer carrying the HER2 L755S mutation.

"Of all the drugs we tested, poziotinib was able to completely inhibit
both tumor growth and metastasis in our experimental models," Kavuri
said.

"We are excited by our findings," said co-author Dr. Bora Lim, associate
professor of oncology-medicine at Baylor and Director of Translational
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Research at Baylor's Dan L Duncan Comprehensive Cancer Center.
"Poziotinib offers the possibility of a more effective treatment option
for HER2 mutant metastatic breast cancer. We are actively working on
the development of a phase II clinical trial to determine the value of this
drug in the treatment of patients with this devastating condition."

More information: Shyam M. Kavuri et al, Poziotinib inhibits HER2
mutant-driven therapeutic resistance and multi-organ metastasis in breast
cancer, Cancer Research (2022). DOI:
10.1158/0008-5472.CAN-21-3106
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