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Oncolytic virotherapy (OVT) is a promising novel approach in the treatment of Glioblastoma
Multiforme (GBM). GBM is a WHO grade IV neoplasm and the most frequent brain tumor in adults,
representing over 50% of all primary brain tumor cases1. Despite multimodal treatment the prognosis
of GBM patients remains dismal with a median survival of 14.6 months 2. Relapse is universal and
prognosis for relapsed patients is even worse3. OVT has the potential to lower the tumor mass
considerably through direct cancer cell killing, as well as to alter the immunosuppressive
microenvironment within the tumor. Several oncolytic viruses have been shown to induce antitumor
immune responses, comprising both the innate and the adaptive arm of the immune system4. Because
of its tumor debulking capacity, OVT holds great potential for patients unable to undergo (total)
surgical resection of their tumor. Diffuse intrinsic pontine glioma (DIPG) deserves special attention in
this respect. DIPG is by far the most common and most aggressive brainstem glioma. It occurs
exclusively within the pediatric population and has an extremely poor prognosis, with 100% mortality
within two years5. DIPG falls amongst the most difficult pediatric lesions to treat as surgery is not an
option (based on the anatomical location in the pons and the highly diffuse nature of the tumor),
chemotherapy has shown no benefit and radiotherapy leads to only a transient improvement in
symptom free survival6. In this project we aim to evaluate the potential of 3 oncolytic virus strains;
reovirus, parvorius and Newcastle disease virus (NDV), in in vitro and in vivo models of high grade
glioma (HGG) and DIPG. So far, we have demonstrated in an orthotopic, immunocompetent HGG
mouse model that NDV and reovirus treatment significantly prolong median survival and induce long
term survival in a fraction of treated animals. The effect on tumor growth was visualized by MRI. We
have further shown that this therapeutic effect is, at least in part, immune mediated, as it was
abrogated in Rag2-/- mice lacking B and T cells. Immunocompetent tumor-bearing animals surviving
long term after OVT were able to resist a second tumor rechallenge. Ongoing work is aimed at further
investigating this antitumor immune response. In vitro we have assessed the cytotoxic effect of all
three viruses on HGG (GL261, E98, U373, U87) and DIPG (NEM157) cell lines. These experiments
demonstrated sensitivity to virus-mediated cell death in all cell lines tested, albeit to a different extend.
Flow cytometry and western blot analyses have revealed that all 3 virus strains induce apoptosis in the
NEM157 cell line. Apoptosis induction was not seen in the E98 cell line, suggesting another
mechanism of cell death to play a role in the virus-mediated cytotoxicity. The in vivo E98 DIPG model
has been established and the tumor growth visualized by MRI7. In ongoing work we focus on OVT in
DIPG in vivo, as well as on combining OVT with our established immunotherapy approach in the
HGG mouse model8.

(1) Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, Burger PC, Jouvet A et al. The 2007 WHO
classification of tumours of the central nervous system. Acta Neuropathol 2007; 114(2):97-109.
(2) Stupp R, Mason WP, van den Bent MJ, Weller M, Fisher B, Taphoorn MJ et al. Radiotherapy plus
concomitant and adjuvant temozolomide for glioblastoma. N Engl J Med 2005; 352(10):987-996.
(3) Brada M, Hoang-Xuan K, Rampling R, Dietrich PY, Dirix LY, Macdonald D et al. Multicenter phase II
trial of temozolomide in patients with glioblastoma multiforme at first relapse. Ann Oncol 2001;
12(2):259-266.
(4) Melcher A, Parato K, Rooney CM, Bell JC. Thunder and lightning: immunotherapy and oncolytic viruses
collide. Mol Ther 2011; 19(6):1008-1016.

ONCOLYTIC VIRUSES IN THE TREATMENT OF HIGH GRADE GLIOMAS
Direct oncolysis & activation of antitumor immunity
Carolien Koks, Pediatric Immunology, Department of Microbiology and Immunology, KU Leuven

(5) Fangusaro J. Pediatric high-grade gliomas and diffuse intrinsic pontine gliomas. J Child Neurol 2009;
24(11):1409-1417.
(6) Frazier JL, Lee J, Thomale UW, Noggle JC, Cohen KJ, Jallo GI. Treatment of diffuse intrinsic brainstem
gliomas: failed approaches and future strategies. J Neurosurg Pediatr 2009; 3(4):259-269.
(7) Caretti V, Zondervan I, Meijer DH, Idema S, Vos W, Hamans B et al. Monitoring of tumor growth and
post-irradiation recurrence in a diffuse intrinsic pontine glioma mouse model. Brain Pathol 2011;
21(4):441-451.
(8) Maes W, Rosas GG, Verbinnen B, Boon L, De VS, Ceuppens JL et al. DC vaccination with anti-CD25
treatment leads to long-term immunity against experimental glioma. Neuro Oncol 2009; 11(5):529-542.

