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T-cell intratumoral infiltrates. Nevertheless, efforts are ongoing to help prime pros-
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Biochemically recurrent prostate cancer represents a stage of prostate cancer
where conventional (continued on next page) computed tomography and techne-
tium Tc 99m bone scan imaging are unable to detect disease after curative interven-
tion despite rising prostate-specific antigen. There is no clear standard of care and
no systemic therapy has been shown to improve survival. Immunotherapy-based
treatments potentially are attractive options relative to androgen deprivation therapy
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form of prostate cancer and provides the groundwork for future considerations as to
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gression and treatment. Urologic and prostate cancers are inherently
heterogeneous diseases, and the potential for single-cell analysis to help under-
stand and develop immunotherapeutic approaches to treat these diseases is very
exciting. In this review, we view cancer immunotherapy through a single-cell lens
and discuss the state-of-the-art technologies that enable advances in this field.
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The advent of immunotherapy has revolutionized cancer treatment. Prostate cancer
has an immunosuppressive microenvironment and a low tumor mutation burden,
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resulting in low neoantigen expression. The consensus was that immunotherapy
would be less effective in prostate cancer. However, recent studies have reported
that prostate cancer does have a high number of DNA damage and repair gene de-
fects. Immunotherapies that have been tested in prostate cancer so far have been
mainly vaccines and checkpoint inhibitors. A combination of genomically targeted
therapies, with approaches to alleviate immune response and thereby make the tu-
mor microenvironment immunologically hot, is promising.
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The age of immuno-oncology has ushered in a rush within the biopharmaceutical in-
dustry. This intense focus has been characterized as a frenzy or overhyped, but rep-
resents a substantial investment in new products that hope to harness the immune
system against cancer. Such agents include next-generation checkpoint antago-
nists, immune costimulatory agonists, and a diverse array of novel mechanisms of
action and therapeutic modalities targeting immune cell types and the interplay of
the host and tumor at the immune synapse. This article surveys the clinical develop-
ment and investment activity with Immuno-Oncology, specifically prostate, kidney,
and bladder cancers.
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Personalized medicine uses a patient’s genotype, environment, and lifestyle choices
to create a tailored diagnosis and therapy plan, with the goal of minimizing side ef-
fects, avoiding lost time with ineffective treatments, and guiding preventative strate-
gies. Although most precision medicine strategies are still within the laboratory
phase of development, this article reviews the promising technologies with the
greatest potential to improve the diagnosis and treatment options for male infertility,
including sperm cell transplantation, genomic editing, and new biomarker assays,
based on the latest proteomic and epigenomic studies.
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