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CART cell therapy targeting HER2 antigen
shows promise against advanced sarcoma in

clinical trial
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Researchers at Texas Children's Cancer Center and the Center for Cell
and Gene Therapy at Baylor College of Medicine, Texas Children's
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Hospital and Houston Methodist have published results of a Phase I
clinical trial of a novel immunotherapy for high-risk sarcomas in the
journal Nature Cancer.

The therapy uses chimeric antigen receptor (CAR) T cells engineered to
target the HER2 protein, which is overexpressed on the surface of
sarcoma cells. The HEROS 2.0 trial showed that this therapeutic
approach is safe and is associated with clinical benefit.

"CAR T cell therapy has been a highly successful strategy for recurrent
or high-risk leukemias or lymphomas, but challenges remain in using this
therapy for solid tumors," said first and corresponding author Dr.
Meenakshi Hegde, associate professor of pediatrics—hematology and
oncology at Baylor and pediatric oncologist at Texas Children's Cancer
Center.

"The results of this trial show that we are moving the dial in harnessing
the power of CAR T cells as an effective anticancer therapy for
sarcomas."

In a previous clinical trial, the HEROS study, researchers found that
CAR T cells directed at HER2+ tumor cells had a favorable safety
profile, but clinical benefit was limited by poor CAR T expansion and
persistence. In HEROS 2.0, researchers added successive HER2-CAR T
cell infusions following lymphodepletion, which uses chemotherapy to
deplete the patient's own T cells, to make room for the infused
therapeutic HER2-CAR T cells to expand.

"We also increased the number of allowable HER2-CAR T infusions to
sustain the exposure time of CAR T cells, with the goal of increasing the
antitumor effect," Hegde said. "This study showed that CAR T
expansion and persistence was improved with lymphodepletion and
repeat cycles of treatment."
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Thirteen patients were enrolled in the HEROS 2.0 trial at Texas
Children's Cancer Center and Houston Methodist Hospital, and seven
patients received multiple CAR T infusions. HER2-CAR T expansion
occurred following 19 of 21 total infusions, and clinical benefit was seen
in 50% of treated patients.

An exceptional response in a patient with metastatic rhabdomyosarcoma
was detailed in Nature Communications in 2020. The patient remains
healthy and cancer free, more than five years after treatment.

Nine patients in the first two cohorts developed low-grade cytokine
release syndrome (CRS), an acute inflammatory response seen as a side
effect of CAR T treatment. Two patients in the third cohort experienced
dose-limiting CRS, which necessitated ending the dose-escalation.

"We are now studying the tumors and the way we engineer the CAR T
cells to better facilitate the safe delivery of higher doses, thereby
enhancing antitumor activity by increasing the magnitude of CAR T cell
expansion and persistence," Hegde said.

"HEROS 2.0, the second edition of the HEROS trials, exemplifies how
the crosstalk between the bench and the bedside results in refinement of
first-in-child studies and more durable clinical benefit," said senior
author Dr. Nabil Ahmed, professor of pediatrics—hematology and
oncology at Baylor and pediatric oncologist at Texas Children's Cancer
Center.

The researchers currently are recruiting for the HEROS 3.0 trial, which

will evaluate the safety of giving HER2-CAR T cells in combination
with chemotherapy and an immune checkpoint inhibitor drug.
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More information: Autologous HER2-specific CAR T cells after
lymphodepletion for advanced sarcoma: a phase 1 trial, Nature Cancer
(2024). DOI: 10.1038/s43018-024-00749-6
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