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Lethal prostate cancer treatment may benefit
from combination immunotherapy
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CT scan of radiographic response for a patient at baseline and after 24 weeks of
treatment. The sum diameter of his target lesions decreased by 52 percent at the
time of his best response. Credit: Johns Hopkins Kimmel Cancer Center

Researchers at the Johns Hopkins Kimmel Cancer Center and the
Bloomberg~Kimmel Institute for Cancer Immunotherapy (BKI) released
a study investigating the use of combination checkpoint immunotherapy
in the treatment of a lethal form of advanced prostate cancer. The study
suggested a genetic subset of prostate cancer may benefit from this form
of immunotherapy.

The study targeted AR-V7+ prostate cancer with a combination of two
checkpoint blockers, ipilimumab and nivolumab, in 15 patients with this

aggressive variant, first discovered at Johns Hopkins in 2014.

This is the first clinical trial to target this specific form of prostate
cancer, which can kill patients in only six to nine months and has
inadequate treatment options. It is the first reported study of
combination immunotherapy using both ipilimumab and nivolumab in
prostate cancer.

The study was published by Oncotarget on June 19, 2018.

"This is the first prostate cancer study to be supported by the
Bloomberg~Kimmel Institute for Cancer Immunotherapy since the
institute was launched and provides the first evidence that
immunotherapy can indeed benefit some patients with prostate cancer, a
cancer type previously thought to be completely immunotherapy
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resistant,”" said Drew Pardoll, M.D., Ph.D., director of the BKI.

Patients on the trial received treatment by IV infusion consisting of 3
milligrams per kilogram of nivolumab plus 1 milligram per kilogram of
ipilimumab every three weeks for four doses, followed by a maintenance
regimen of 3 milligrams per kilogram of nivolumab alone every two
weeks thereafter. The patients were enrolled between December 2016
and October 2017.

AR-V7 (green) detected in the nuclei of prostate cancer cells Credit: Jun Luo,
Ph.D.

The data showed two out of the 15 men (13 percent) experienced a
decrease in the level of prostate-specific antigen (PSA) of at least 50
percent. More encouragingly, one-quarter of patients achieved an
objective response, meaning that their tumors shrank partially or
completely with combination immunotherapy. These responses were
typically lasted at least nine months. At least two of the patients remain
alive for more than 18 months, which is much longer than expected for
men with AR-V7+ prostate cancer.

Six of 15 patients (40 percent) had a genetic subtype of prostate cancer
that harbored somatic and/or germline mutations in one DNA-repair
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genes involved in the BRCA pathway, first shown to predispose women
to breast and ovarian cancer. In these six men, gene mutations of
BRCA2, ATM, and ERCC4 were individually detected in those patients.

"Remarkably, all of the benefit from ipilimumab plus nivolumab
appeared to occur in patients who had one of these gene mutations,
particularly in two men with BRCA?2 mutations," said Emmanuel
Antonarakis, M.B.B.Ch., senior author of the study.

"This finding is important, because BRCA?2 is not a gene that was
previously thought to sensitize patients to immune checkpoint inhibitors
and, if true, will have profound implications for other diseases, such as
breast and ovarian cancers where these genes are frequently mutated,"
said Antonarakis. "In the setting of prostate cancer, about 20-25 percent
of patients have mutations in BRCA?2 and related genes, which are
involved in a DNA-repair process called homologous recombination.
This study suggests that these gene mutations may be even more
common in men with the AR-V7+ type of prostate cancer."

While prostate cancer is generally regarded as a low-mutation-burden
tumor and immune-checkpoint blockade has resulted in only rare clinical
regressions when used as a monotherapy, the data suggested AR-V7+
prostate cancers may be associated with a greater number of DNA-repair
gene mutations and a higher mutation load and could be further
exploited by using combination immunotherapy.

"If these findings are confirmed, this could offer some hope to these
patients with AR-V7+ disease who have few, if any, good treatment
options," said Antonarakis.

The study showed the combination of nivolumab plus ipilimumab
demonstrated acceptable safety and tolerability in men with AR-V7+

advanced prostate cancer. Based on the encouraging preliminary
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findings, Antonarakis said he will expand his study to involve a greater
number of patients. The expanded study is open to enrollment and
actively seeking new patients.

More information: Emmanuel S. Antonarakis et al. AR-V7 and

Resistance to Enzalutamide and Abiraterone in Prostate Cancer, New
England Journal of Medicine (2014). DOI: 10.1056/NEJMoal315815

Karim Boudadi et al. Ipilimumab plus nivolumab and DNA-repair
defects in AR-V7-expressing metastatic prostate cancer, Oncotarget
(2018). DOI: 10.18632/oncotarget.25564
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