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Abstract

Oncolytic adenovirotherapy presents a novel approach for can-
cer therapy. Oncolytic adenoviruses are modified to replicate
and induce oncolytic cell death in cancer cells but not in normal
somatic cells. The first oncolytic adenovirus to be developed
was ONYX-015, an E1B-55 kDa gene-deleted oncolytic adeno-
virus; after which many inventive oncolytic adenoviruses have
followed. H101, an oncolytic adenovirus with very similar gene
constructs as ONYX-015, was approved in China as the world’s
first adenovirus cancer treatment in humans in 2005. Many
clinical trials have revealed that oncolytic adenoviruses pro-
duce synergistic antitumor effects in combination with conven-
tional chemotherapeutic agents, radiation, and some molecular
targeted agents, although monotherapy with oncolytic adeno-
viruses shows limited effects. In this chapter, we discuss the
developments of oncolytic adenoviruses, focusing on their syn-
ergistic effects when combined with other treatment modali-
ties. Then we discuss the problems that must be overcome for
adenoviruses to become more attractive as cancer treatment
agents and to expand their clinical applications.

INTRODUCTION

Gene and vector-based molecular therapies for can-
cer encompass a wide range of treatment types that
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use genetic material to modify cancer cells and/or sur-
rounding tissues to exhibit antitumor properties. One
of the most common approaches from the concept of
gene therapy is the introduction of foreign therapeutic
genes, such as the p53 gene, into target cells [1].
However, failure to achieve complete viral delivery to
the majority of the cells within a clinically presented
three-dimensional solid tumor mass is a limitation of
this approach. To overcome these clinical limitations
of cancer gene therapy based on replication-defective
virus vectors, the use of oncolytic virus vectors for
selective tumor cell destruction has rapidly emerged
as a promising area of molecular therapy for cancer.
Infection with oncolytic viruses results in viral replica-
tion and ultimately the release of viral progeny, which
facilitates viral spread to neighboring tumor cells and
enhances distribution throughout the targeted tumor
bed. Therefore, oncolytic viruses can be used as anti-
cancer agents by genetic engineering to replicate selec-
tively in cancer cells while remaining innocuous to
normal tissues [2].

Moreover, in addition to their own oncolytic capabil-
ity, these oncolytic viruses can be engineered to facili-
tate gene delivery to virus-infected tumor cells to
produce therapeutic effects such as apoptosis, cytokine
secretion, and antitumor immune responses prior to the
induction of oncolytic cell death [3]. Indeed, many types
of oncolytic viruses, such as herpes simplex virus [4],
adenovirus [5], Newcastle disease virus [6], reovirus [7],
vaccinia virus [8], and Sindbis virus [9], have been
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