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The initial use of immunotherapy for cancer occurred in the early 1900s when Coley1

used bacterial products to treat patients who had Ewing sarcoma based on the obser-
vation that postoperative infections seemed to diminish the likelihood of tumor recur-
rence. A number of patients were treated with these bacterial products, resulting in
regression in a few.2 James Ewing was simultaneously testing radiation as a means
to treat these sarcomas, and controversy as to which approach was superior ensued.
The consistency in response seen with radiation led to this treatment being more
widely accepted, and the field of immunotherapy would need to wait approximately
50 years until it was explored further. The past 25 years have seen an increase in
our understanding of immunology and further expansion in the clinical use of immuno-
therapeutic modalities. How immunotherapy will be integrated with chemotherapy,
radiation, and surgery remains to be established. Although there have been successes
in the field of immunotherapy, they have been inconsistent, and it is hoped that
increased understanding of the basic principles of immunology will improve the
consistency of beneficial effects. In this article, we briefly provide a general overview
of our current understanding of the immune system, with a focus on concepts in tumor
immunology, followed by a discussion of how these concepts are being used in the
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clinic. Although this overview illustrates the highly integrated nature of the immune
system, we divide the clinical section into specific arms of the immune response. It
is likely that, as with the natural immune response, immunotherapy is most effective
when the components of the immune armamentarium are used in combination.

PRINCIPLES OF THE IMMUNE RESPONSE

The immune system evolved to protect the host from invading pathogens. These
processes can effectively clear aberrant self-antigens, including malignant cells.3 A
complete description of the immune response is beyond the scope of this article,
but we highlight areas relevant to cancer immunotherapy. In general, the immune
system can be divided into the innate response, which allows rapid, nonspecific
protection, and the adaptive response, which develops more slowly but provides
specific recognition of antigens via expression of carefully rearranged receptors.
Fig. 1 illustrates the various components of the immune response. Although the innate
system is an essential part of successful immune clearance, this article focuses on
adaptive immunity.

The adaptive immune system contains millions of potential specificities requiring
amplification upon initial antigen encounter, which results in delayed onset but allows
for a memory effect such that subsequent exposures to antigen result in a more rapid
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Fig. 1. The immune response can be divided into innate and adaptive components.
The innate system provides rapid and relatively nonspecific protection, whereas the adap-
tive response is delayed but more specific. Innate and adaptive responses are critical for
effective immunity, although each plays more or less prominent roles depending on the
nature of the immune response (viral, bacterial, etc). Monocytes/macrophages, neutrophils,
basophils, and eosinophils serve as the primary players in innate immunity. B cells and ab T
cells represent the central components of adaptive immunity. NK cells are generally consid-
ered a member of the innate response, although there is some specificity to NK cell
recognition.
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