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Dedication

This publication is dedicated to the work of one of the pioneers in the field

of cancer immunology, Robert Baldwin. Bob’s publications in the 1950s

were amongst the first to provide evidence for the existence of immunity to
cancer. These seminal papers set the scene for a lifelong quest to introduce
immunotherapy into clinical practice, which others seek to emulate today.
Bob inspired many young scientists working in the field of cancer research
and he will be remembered as an innovator and founding father of the subject.






Foreword

It is by now well established that immune responses to malignant tumors do occur and act
as an immune surveillance system throughout life, although they are generally somewhat
inefficient in eradicating established tumors. In fact, many types of tumors develop ways
to escape from the effects of immune responses by suppressing them. In addition, certain
tumors may decrease or impair their antigenic properties thus reducing their capacity to
elicit untoward immune functions.

As thoroughly discussed in this volume, efforts are continuously being made to clarify
the mechanisms involved in the immunological responses to tumors and to exploit the
knowledge so acquired towards the development of more effective immunotherapies.

The pathways critical to antigen recognition, the process of immunoediting, tumor plas-
ticity also as related to the function of stem cells and the capacity of certain tumors to
undergo epithelial-mesenchymal transition are all illustrated in detail and are analysed for
their capacity to affect negatively the development of effective immunotherapy.

The modulation of adaptive immunity by regulatory T cells or by myeloid-derived sup-
pressor cells, the impairing functions of the microenvironment on immune responses, and
the capacity of certain tumors to become ‘invisible’ to immunity by decreasing or eliminat-
ing their antigenic expression are each discussed as contributing to tumor escape from the
immunotherapy attack.

Therapies with monoclonal antibodies are currently the most successful types of im-
munotherapy. It is indeed appropriate to note that the late Dr Robert Baldwin, Professor
Emeritus of the University of Nottingham and a co-founder of the Journal Cancer Immu-
nology and Immunotherapy, was a major leader in tumor immunology and a pioneer in
anticipating with his work the value of antibody-based immunotherapy. In fact it is fair to
say that he established an important background for today’s advances in this type of im-
munotherapy. Antibody-based therapies are well illustrated in this volume with emphasis
on both their successes and the remaining difficulties to be overcome.

The identification of tumor antigens is essential for the development of immunotherapy.
In some cases tumors exhibit viral antigens that are useful handles for the stimulation of
antibodies as well as the construction of vaccines. Treatments with vaccines are extensively
discussed herein. Novel approaches are indicated such as the development of vaccines
using tumor DNA or utilizing newly identified antigens, for instance in leukaemia. The
usefulness of mucin present on tumor cells as a therapeutic target is also illustrated and
represents an antigen to which many of us have preexisting immune responses. The devel-
opment of vaccines based on multiple antigenic determinants is indicated as a means to
improve the effectiveness of this type of treatment.

The role of natural killer cells in providing mechanisms of defence against tumors is
discussed with attention to the functional interactions of these cells with the responses
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of adaptive immunity. Therapeutic approaches with dendritic cells are considered with a
view to utilizing their antigen presentation mechanisms for therapeutic intervention in
a way that might minimize the onset of some of the tumor escape mechanisms. In this
volume the complex mechanisms conditioning tumor escape from immune responses are
given appropriate attention.

Adoptive transfer of T cells is now recognized as a potent type of immunotherapy and
the use of TCR transgenic T cells can improve their therapeutic effectiveness. These ap-
proaches are considered in this volume within the frame of reference to other cell based
treatments.

In addition, gene therapies based on the expression of chimeric antigens is considered
among the therapeutic avenues to be further explored. The FDA approval of Ipilimumab
as a “new generation” of checkpoint blockade therapy represents an important milestone
in the development of treatments designed to mobilize the immune system against cancer.

As is indicated above, in this volume key aspects of tumor immunity and immunother-
apy are critically discussed. Each chapter puts emphasis on the difficulties involved in the
application of each modality of treatment as well as on the promises realistically offered in
each case, and thus becomes an important reference for the topic considered. Indeed as a
whole this volume should provide for a significant stimulation of new ideas which would
be pivotal for the development of fruitful further investigations. There is little doubt that
increasing further our knowledge of the mechanisms involved in tumor immunity and
our understanding of the phenomena conditioning tumor escape are essential in order to
improve the effectiveness of immunotherapy and thus to fulfil the promises offered in this
important area of cancer therapeutics.

Enrico Mihich



Preface

Within the past two decades, the field of cancer immunotherapy has grown, not only as
an academic discipline, but also as a viable treatment option for many cancer sufferers.
Pharmaceutical companies are developing cancer therapeutics that are based on vaccines
which induce protective adaptive anti-tumor immunity, or antibodies which directly in-
teract with cell surface antigens such as HER2/neu, or act to blockade molecules that have
arole in inhibiting immune function. The latter approach is exemplified by current trials
that are assessing the efficacy of anti-PD-1 antibody therapy. It is also recognized that an-
tibody therapy can enhance adaptive T cell immunity to further promote tumor rejection.

This publication includes contributions from experts internationally recognized for
their outstanding research in their fields and provides an up-to-date and comprehensive
treatise of tumor immunity and immunotherapy. The importance of the innate (natural
killer cells, macrophages) and adaptive (T cells, antibodies) immune systems for inducing
robust anti-tumor activity and tumor rejection is considered in detail by several leading
authorities. Several reviews also provide insight into how tumors escape host immune rec-
ognition either by downregulating major histocompatibiliy complex antigen expression
and/or fostering an immunosuppressive tumor microenvironment that induces immune
tolerance or anergy. Immunosuppressive mechanisms, involving regulatory T cells, my-
eloid suppressor cells, suppressive cytokines, or cell surface receptor-ligand interactions
are discussed in depth.

Emphasis on the essential requirements for success in the clinic has been channelled
through pre-clinical investigations and translated into patient care. The promotion of CD8
and CD4 T-cell immunity by vaccine-driven delivery of appropriate tumor antigens, ac-
tivation of innate responses using Toll-like receptor agonists and treatments that are de-
signed to limit pathways of immune suppression are now ‘centre stage], driving advances
in the clinical application of immunotherapy as a fourth treatment modality for cancer. In
many instances, combining immunotherapy with conventional therapy clearly provides
distinct advantages over single agents. In summary, the reviews in this publication provide
scientists and clinicians with a comprehensive and in depth critique of the major areas of
cancer immunology and insight into future trends in cancer immunotherapy.

Robert C. Rees PhD
Professor of Tumor Biology
Director of The John van Geest Cancer Research Centre, Nottingham
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