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Oncolytic reovirus continues to pick up momentum as a novel
agent in the treatment of cancer. Since the initial discovery of the
virus’ tendency to preferentially replicate in transformed cell lines
from studies in the late 1970s, reovirus has rapidly progressed from
preclinical to clinical trials evaluating its efficacy across a spectrum of
malignancies, including hematologic.
Reovirus is a non-enveloped double-stranded RNA (dsRNA)
virus with three distinct serotypes (Type 1 Lang, Type 2 Jones,
Type 3 Abney, and Type 3 Dearing) and member of the Reoviridae
family of viruses [1-6]. The Reoviridae family of viruses is comprised
of six genera, three of which are known to infect animals and
humans (rotavirus, orbivirus, and reovirus), while the remaining
three primarily infect plants and insects [1,2]. In humans, reovirus
pathogenicity can be highlighted by mild respiratory and enteric
symptoms despite its name having been derived from the fact that
it is commonly isolated from the respiratory and enteric tract, often
without causing symptoms of disease, or an orphan virus [1-5].
Structurally, reovirus is a non-enveloped virus approximately 80 nm
in diameter and comprised of an icosahedral capsid with both outer
and inner protein shell components that house its genome of ten
segments of dsRNA [1,2,4,6].

with 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) in the treatment
of L1210 murine leukemia cells and EL4 murine lymphoma cells
that prolonged survival in ascites tumor mouse models when
compared to controls [10,11]. The near absence of N-Ras mutations
particularly in chronic lymphocytic leukemia (CLL) and nonHodgkin lymphomas (NHLs) such as follicular lymphoma (FL) and
diffuse large B-cell lymphoma (DLBCL) posed a perplexing dilemma
regarding their susceptibility to reovirus infection [12,13]. However,
it was postulated that certain hematologic malignancies may still be
responsive to reovirus therapy given the knowledge of relationships
between activated Ras signaling pathways and pathogenesis of
several lymphomas and leukemias [3,13]. Indeed, reovirus treatment
of human lymphoma cells produced antitumor effects in DLBCL cell
lines and Burkitt lymphoma cell lines in vitro, in a Burkitt cell line
in vivo, and all human primary CLL samples and a majority of NHL
samples including Burkitt lymphoma, mantle cell lymphoma, and
DLBCL ex vivo, highlighting the concept that activated Ras signaling
rather than mutations in the Ras protein itself can be important to
disease pathogenesis [13].
Reovirus has also demonstrated marked antitumor responses in
acute myeloid leukemia (AML) cell lines in vitro and AML specimens
ex vivo, mixed responses in mantle cell lymphoma cell lines
correlating with levels of activated Ras and proteolytic disassembly of
reovirus in vitro, and meaningful responses in a majority of multiple
myeloma cell lines in vitro and multiple myeloma models in vivo
[14-16]. Interestingly, reovirus has also demonstrated success as a
novel purging strategy for autologous stem cell transplantations in
DLBCL, CLL, Waldenström macroglobulinemia, small lymphocytic
lymphoma, breast cancer, and multiple myeloma [17-19].

The anticancer potential of wild-type reovirus was first identified
more than 30 years ago in studies that demonstrated its preferential
replication in transformed cell lines but not in normal cells [7,8].
Extensive research has since been performed to elucidate the
mechanism(s) of reovirus preferential replication in cancer cells, or
oncolysis. In turn, activated Ras signaling, involving mediators both
upstream and downstream of Ras, appears crucial in permitting
sensitivity to reovirus oncolysis [9]. In particular, activated Ras
signaling has been shown to promote reovirus oncolysis by enhancing
viral uncoating and disassembly, releasing inhibition of viral
translation as induced by dsRNA-activated protein kinase (PKR),
enhancing generation of viral progeny with increased infectivity,
enhancing viral progeny release, and enhancing virus spread in
subsequent rounds of infection [9]. The exact mechanism(s) by
which reovirus usurps an activated Ras signaling pathway to induce
cancer cell death remain unknown. However, this has not precluded
its preclinical and clinical development as an anticancer agent given
the wide-reaching implications of activated Ras mutations in human
cancers.

The only clinical trial so far involving reovirus in the treatment
of hematologic cancer is the National Cancer Institute (NCI)sponsored phase I study (OSU-11148) [20]. Preliminary results have
included stable disease (SD) in 5 of 12 patients (42%) with relapsed
or refractory multiple myeloma treated with 60-minute intravenous
(IV) infusion of reovirus from 3 X 109 tissue culture infectious
dose-50 (TCID50) to 3 X 1010 TCID50 on days 1-5 every 28 days [20].
Grade 2 or higher toxicities have so far included leukopenia, anemia,
myalgias, neutropenia, thrombocytopenia, and hypophosphatemia
though a maximum-tolerated dose (MTD) was not reached and no
dose-limiting toxicities (DLTs) were observed [20].

The earliest preclinical studies involved reovirus in combination
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in early stages of clinical development, its promising potential as
a therapeutic agent in this area is underscored by its heightened
preference for replication in cancer cells and well-tolerated toxicity
profile highlighted by nausea, vomiting, fatigue, fever, myalgias, and
other constitutional symptoms characteristic of its relatively mild and
benign pathogenicity in humans [1,2,4,6]. Furthermore, the potential
of reovirus as an anticancer agent, in general, is rapidly being
recognized as its clinical development has currently expanded to 32
clinical trials (both ongoing and completed) involving a spectrum of
cancers. Should we therefore sneeze on blood cancer? Can we combat
blood cancers with the cold? We will have to wait and see if reovirus
fulfills its potential as a novel therapeutic agent against hematologic
malignancies. For now, the clinical horizon remains bright for
reovirus as the medical and scientific community eagerly awaits the
results of its continuing clinical development.
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