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A phase I clinical study has shown that administration of a 

non-virulent form of the poliomyelitis virus spectacularly 

improved the survival of patients with an advanced stage 

glioblastoma.   

The neurons of the human brain are surrounded by an equal 

number of support cells (glial cells) which play very important 

roles in transmission of the nervous impulse. This importance is 

clearly shown by the devastating impact of tumors affecting these 

glial cells (gliomas): patients affected by the most common form of 

glioma, the glioblastomas, have a median survival time that is 

generally less than 20 months and can be as little as 12 months in 

those who experience a recurrence of the cancer. 

This poor prognosis reflects the enormous difficulties in 

adequately treating these tumors. For one thing, complete surgical 

removal is difficult to achieve because the glioblastomas have a 

highly invasive character and infiltrate deep within the brain. The 

elimination of residual cancer cells is also complicated by the 

strong resistance of these tumors to radiotherapy and to the 

currently available chemotherapy medications. The development of 

new therapies is thus absolutely essential if we hope to diminish 

the high level of mortality associated with these cancers. 

IMMUNOTHERAPY 

A new approach to the treatment of several types of cancers relies 

on the activation of the immune system, a strategy called 

immunotherapy. Immunity plays a key role in protecting us from 

cancer, either by maintaining the precancerous cells in a latent and 

safe state or by directly eliminating them thanks to the actions of 

killer T cells. To progress, most cancers must therefore develop the 

ability to suppress this natural immunity by creating a climate that 

is strongly immunosuppressant within the tumor 

microenvironment. The discovery of medications capable of 

“waking” the immune system in such a way that it is able to battle 

the cancer thus represents a truly novel approach, which has 

generated much excitement in the treatment of diverse cancers, 

particularly melanoma. 

VIRAL ATTACK 

Glioblastomas contain no (or very few) resident immune cells, 

which makes impossible the use of the current immunotherapies 

based on the activation of killer T cells present in proximity to the 

cancer cells. To overcome this obstacle, a group of scientists had 

the bright idea to recruit the immune system by infecting the 

cancer cells with a poliomyelitis virus, a virus which interacts with 

the surface protein CD155 present in large quantities on the surface 

of glioblastomas. The scientists did, however, modify the 

attenuated type I poliovirus (Sabin) with a portion of type 2 

rhinovirus (flu virus) to prevent infection of the adjacent neurons. 

 

 

Preliminary results indicated that infection by this modified virus 

induced the release of tumor fragments which provoked a strong 

inflammatory reaction and a sustained activation of the immune 

system, generating cytotoxic effects which were large enough to 

counteract the immunosuppressive climate of the tumor1.  

At the clinical level, the results are truly interesting. A Phase I 

clinical study showed that intratumoral infusion of the modified 

virus with the use of a surgically implanted catheter significantly 

improved the survival of patients afflicted by a recurrent form of 

grade IV glioblastomas: while only 4% of such patients were 

normally still alive after three years, no less than 21% of those who 

had been treated with the virus had survived2. In some cases, the 

response was truly spectacular: for example, a young woman who 

had been diagnosed with the cancer in 2012 while she was 

beginning studies to become a nurse is today married and works as 

a registered nurse. In contrast, as is the case for all forms of 

immunotherapy, some patients do not respond at all and a major 

challenge remaining for the development of these treatments is to 

broaden the positive therapeutic response to the greatest number of 

patients possible.  

(1) Brown MC et al. Cancer immunotherapy with 

recombinant poliovirus induces IFN-dominant 

activation of dendritic cells and tumor antigen-specific 
CTLs. Sci. Transl. Med. 2017; 9: pii:eeaan4220. 

(2) Desjardins A et al. Recurrent glioblastoma treated with 
recombinant poliovirus. New Engl. J. Med. 2018; 379: 

150-161.  
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