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We were interested in the effect of immune checkpoint inhibitors and radiotherapy For mice with castration-resistant prostate cancer, the triple combination therapy of anti-
combination on castration resistant prostate cancer in mice models. Five treatment CTLA-4 + anti-PD-1 + RT resulted in the longest median survival of 32 days compared to
groups were created (anti-CTLA-4 + anti-PD-1 + RT, anti-CTLA-4 + anti-PD-1, anti- anti-CTLA-4 alone (11 days, p=0.0002), radiotherapy alone (22 days, p=0.0058), and
PD-1 + radiotherapy, anti-CTLA-4 alone, and radiotherapy alone). The group treated combination anti-CTLA-4 + anti-PD-1 (19.5 days, p=0.0036). Triple combination therapy
with anti-CTLA-4 + anti-PD-1 + 20 Gy in 2 treatments of radiotherapy showed the had a trend for improved survival compared to combination anti-PD-1 + RT (24 days,

p=0.0529). While monitoring tumor volume measurements, the tumor growth was the

most promising results outlasting all other groups with a statistically significant
slowest for triple combination therapy compared those treated with dual and

superior median survival of 32 days.
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term survivors had a significant 6-8% increase in 2, 3, 4-year overall survival for the
whole cohort XRT+ipiliumumab arm vs XRT alone (Fizazi et al). Therefore, we sought
to model this approach in a mouse model for castration-resistant prostate cancer in
order to test various combination therapy approaches, including anti-PD1, anti- The triple combination therapy of anti-CTLA-4 + anti-PD-1 + 20 Gy in 2 treatments of
CTLA4, and radiotherapy doses to provide the best survival outcome. radiotherapy proved statistically superior in survival and tumor growth delay compared to

dual and monotherapies. Adding RT to anti-CTLA-4 + anti-PD-1 improves survival among
FBV mice and delays tumor growth. This work elucidates the simultaneous use of two
Immune checkpoint inhibitors in combination with RT has the greatest anti-tumor activity

We followed a previously used method by Kirschner et al. MycCaP prostate tumors | | | o |
and should be considered in design of clinical trials.

were engrafted in wild-type castrated FVB mice. Five treatment groups of 6-9 mice
each were compared for survival and tumor graft volume after one-time injections of

|IC| and/or radiotherapy 20 Gy in 2 treatments given on consecutive days. Treatment
groups: anti-CTLA-4 + anti-PD-1 + RT, anti-CTLA-4 + anti-PD-1, anti-PD-1 +

e Kwon ED, Drake CG, Scher HlI, Fizazi K, Bossi A, van den Eertwegh AJ, Krainer M, Houede N, Santos R, Mahammedi H, Ng S, Maio M, Franke FA, Sundar S,

radiOtherapy, anti-CTLA-4 alOne, and radiOtherapy alOne_ TU Mmor SizeS were Agarwal N, Bergman AM, Ciuleanu TE, Korbenfeld E, Sengelav L, Hansen S, Logothetis C, Beer TM, McHenry MB, Gagnier P, Liu D, Gerritsen WR; CA184-
. _ i 043 Investigators. Ipilimumab versus placebo after radiotherapy in patients with metastatic castration-resistant prostate cancer that had progressed
measured by d|g|ta| Callpers at least 2 times per week and tumor volume was after docetaxel chemotherapy (CA184-043): a multicentre, randomised, double-blind, phase 3 trial. Lancet Oncol. 2014 Jun;15(7):700-12. doi:
: : : : : : 10.1016/S1470-2045(14)70189-5. Epub 2014 May 13. PMID: 24831977, PMCID: PMC4418935.
N\
CaICUIated das 05 X IOng'd|menS|On X ShOrt-dlmenSIOn 2 A Kaplan-Meler anaIySIS was e Fizazi K, Drake CG, Beer TM, Kwon ED, Scher HI, Gerritsen WR, Bossi A, den Eertwegh AJMV, Krainer M, Houede N, Santos R, Mahammedi H, Ng S, Danielli R, Franke
Used to 9SSess Su rVivaI - FA, Sundar S, Agarwal N, Bergman AM, Ciuleanu TE, Korbenfeld E, Sengelgv L, Hansen S, McHenry MB, Chen A, Logothetis C; CA184-043, Investigators. Final Analysis

of the Ipilimumab Versus Placebo Following Radiotherapy Phase Ill Trial in Postdocetaxel Metastatic Castration-resistant Prostate Cancer Identifies an Excess of Long-
term Survivors. Eur Urol. 2020 Dec;78(6):822-830. doi: 10.1016/j.eururo.2020.07.032. Epub 2020 Aug 15. PMID: 32811715; PMCID: PMC8428575.

e Dudzinski SO, Cameron BD, Wang J, Rathmell JC, Giorgio TD, Kirschner AN. Combination immunotherapy and radiotherapy causes an abscopal
treatment response in a mouse model of castration resistant prostate cancer. J Immunother Cancer. 2019 Aug 14;7(1):218. doi: 10.1186/s40425-019-
0704-z. PMID: 31412954; PMCID: PMC6694548.

DeBusk College of Osteopathic Medicine

LINCOLN MEMORIAL UNIVERSITY




	Combination immune checkpoint therapy and radiotherapy for castration-resistant prostate cancer�

