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Abstract

Cancer immunotherapy has become one of the
areas in which major medical breakthroughs
are being witnessed. The recent promising
progress in activating therapeutic anti-tumor
immunity, such as checkpoint blockade and
chimeric antigen receptor T-cell immunotherapy
therapy, has made us closer to, but there is still
a long way to reach, the final goal in the battle
against cancer, since cancer cells utilize different
mechanisms to escape from immune attack,
leading to limited efficacy of immunotherapies
in treating malignant tumors. Tumor tissues
consist of cancer cells, blood vessels, lymphatic
capillaries, fibroblasts, inflammatory cells
and various types of extracellular matrixes,
which compose tumor microenvironments.
Tumor microenvironments not only support
the growth and metastasis of cancer cells, but
also affect the recognition and killing of cancer
cells by immune cells and their ability to
migrate and regulate the activation of effector
molecules, thus influencing the therapeutic
effects of immunotherapies. Tumor hypoxic
microenvironments are caused by abnormal
blood supply networks and outweighing
demands of oxygen by fast dividing cancer
cells. Hypoxia can also, together with abnormal
metabolism of cancer cells, lead to sequential
tumor acidic microenvironments. Hypoxic
and acidic microenvironments are frequently
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observed in almost all solid tumors, and
adapted and exploited by cancer cells for their
survival and invasion. Hypoxic and acidic
microenvironments can also result in the
diversity and instability of gene mutations and
the activation of cellular signaling pathways
and survival factors, and have been regarded
as one of the major causes of the resistance to
various therapies including immunotherapy. The
present article summarizes the recent progress in
the understanding of the mechanisms by which
tumor hypoxic and acidic microenvironments
influence immunotherapy, and analyzes the
potential strategies for coping with these
obstacles to combating cancer. We hope it can
provide some new clues for clinicians and
scientists engaged in the research areas of tumor
microenvironments and immunotherapy.
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