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editorial

Looking back over the past 15 years of onco-
lytic virus (OV) research, I cannot help being 
impressed by the creativity, ingenuity, and 

passion of those committed to seeing this platform 
succeed. Clever ideas that have led to novel target-
ing strategies, deciphering and exploitation of host–
virus interactions, and innovative ways to deliver 
viruses to tumor beds are only a few of the basic 
science discoveries that have fueled excitement in 
the field.1–3 However, just as in professional sports 
where “winning is everything,” all that really mat-
ters in the end is what happens in the clinic. OVs 
captured the imagination of the scientific commu-
nity, the public, and, perhaps unfortunately, even 
Hollywood—lest we forget “I Am Legend.” The 
excitement of being able to create miniature bio-
logical machines that can specifically target and kill 
tumor cells while leaving normal tissues unscathed 
perhaps raised unrealistic expectations about how 
rapidly these therapeutics could be implemented in 
the clinic. In reality, our ability to generate new and 
exciting replicating virus–based therapeutics has 
rapidly outstripped the resources available to test 
them in the clinic in a timely fashion. Indeed, what 
has continued to fuel the skepticism that OVs will 
ever be more than an interesting academic exercise 
has been the paucity of clinical activity in early-
phase trials.

In a recent review, Ivy et al. pointed out that 
more than 44 small-molecule inhibitors of vascular 
endothelial growth factor receptor signaling are in 
development—many in phase III studies.4 Will we 
ever see the day when 44 OVs are in clinical de-
velopment? Unlikely. There are tremendous differ-
ences between these therapeutic platforms, perhaps 
the most important being the complexity of the 
biological interactions between the virus and the 
patient. Steve Russell, Eva Galanis, and colleagues 
at the Mayo Clinic have developed a model for OV 
development that takes into account the challenges 
of developing a complex biological agent. They have 
created infrastructure “in house” that allows them 
to develop and control their therapeutics at the ear-
liest stages when the platform is most vulnerable 
and requires nurturing in terms of engineering, 

manufacturing, and clinical testing. Their approach 
is to develop, in the academic setting, multiple viral 
products through at least phase I and possibly early 
phase II testing. The products that show safety, 
signs of efficacy, and/or targeting will be passed off 
to an industrial partner(s) for the pivotal trials.

Phase III studies are not for the faint of heart—
they are expensive, time-consuming, and, if nega-
tive, can spell the end of a promising therapeutic. 
The OV field needs a winner, and three companies 
have compelling phase II data that they believe justi-
fies carrying their products into phase III. The Bio-
vex product OncoVEXGM-CSF (herpesvirus-express-
ing granulocyte macrophage-colony-stimulating 
factor) had a 26% objective response rate in a phase 
II trial of malignant melanoma patients. Particularly 
encouraging were responses at both injected and 
distant tumor sites, including visceral lesions, imply-
ing that there was systemic activity.5 Biovex has now 
entered an international phase III study under the 
US Food and Drug Administration (FDA) Special 
Protocol Assessment process for patients with stage 
III and IV malignant melanoma.

Oncolytics Biotech has been developing 
Reolysin (reovirus type III) for more than a decade, 
sponsoring 10 clinical trials designed to test safety 
and efficacy in a variety of indications and routes 
of administration. Recently, Hardev Pandha, Kevin 
Harrington, and Alan Melcher have championed 
this platform at both the preclinical and clinical 
levels.6,7 Pandha reports that their work demon-
strates that “multi-dosing with Reolysin in an out-
patient setting is both safe and feasible, results in 
minimal shedding and despite high seropositivity 
to reovirus in the community we have observed 
significant antitumor effects.” Oncolytics Biotech 
has obtained from the FDA a Special Protocol As-
sessment to conduct a phase III trial testing intra-
venous administration of reovirus in combination 
with paclitaxel and carboplatin in patients with 
head and neck cancer.

David Kirn, the chief executive officer of Jen-
nerex Biotherapeutics, has “seen it all,” having been 
responsible for the clinical testing of the adenovirus 
Onyx-015 and been a longtime champion of the 
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OV platform. His company is focusing on the development 
of vaccinia virus–based therapeutics, with the lead product, 
JX-594, showing exciting systemic responses in phase I trials in 
a spectrum of solid tumors and in phase II trials in hepatocel-
lular carcinoma.8 James Burke, a key investigator in the Jennerex 
trials, is particularly excited about the potential of activating 
antitumor immunity in patients during oncolysis. According to 
Burke, “JX 594—and armed OV therapies in general—represent 
an opportunity to further harness the immune system to fight 
cancer. Perhaps more important than direct anticancer oncolysis, 
these viruses may allow the creation of autologous cancer vac-
cines in vivo—eliminating the costly, time-consuming, and 
labor-intensive method of creating cancer vaccine ex vivo—not 
to mention the possibility of increased relevance immunologi-
cally and in terms of activity.”

Jennerex plans to initiate phase III trials in liver cancer 
in 2010. Kirn feels confident that the OV field has reached a 
watershed moment in its development: “The history of onco-
lytic viruses in the clinic to date has demonstrated the safety, 
mechanism of action of our therapeutics and made those of us 
in the field true believers. However, for the greater oncology 
community to embrace this technology and initiate sustained 

investment in this platform, we require positive phase III results. 
Now, more than ever, a successful OV pivotal trial seems to be 
within our grasp.”

John Bell
Associate Editor
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Oncolytic virotherapy is undergoing promising new research 
as a cancer treatment strategy, especially in conjunction 
with established therapies such as radiation. The ability of 
intravenously delivered oncolytic viruses to express anti-
tumor genes, as well as to directly destroy cancer cells, 
makes them potentially effective against malignant cancers, 
although efficacy in humans is currently still limited. 
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