POLIO THERAPY FOR GLIOBLASTOMA

POLIO THERAPY FOR GLIOBLASTOMA REPRESENTS AN INNOVATIVE APPROACH IN THE TREATMENT OF ONE OF THE MOST
AGGRESSIVE BRAIN CANCERS. GLIOBLASTOMA, KNOWN FOR ITS RAPID PROGRESSION AND RESISTANCE TO CONVENTIONAL
THERAPIES, HAS PROMPTED RESEARCHERS TO EXPLORE NOVEL TREATMENT MODALITIES. PoLio THERAPY, ALSO REFERRED TO AS
ONCOLYTIC VIROTHERAPY USING MODIFIED POLIOVIRUS, LEVERAGES THE VIRUS'S ABILITY TO SELECTIVELY INFECT AND KILL
CANCER CELLS WHILE SPARING NORMAL BRAIN TISSUE. THIS ARTICLE DELVES INTO THE SCIENCE BEHIND POLIO THERAPY FOR
GLIOBLASTOMA, EXAMINING ITS MECHANISMS, CLINICAL TRIAL OUTCOMES, BENEFITS, AND POTENTIAL CHALLENGES.
ADDITIONALLY, THE ARTICLE COVERS THE LATEST ADVANCEMENTS IN VIRAL THERAPIES TARGETING GLIOBLASTOMA AND
EXPLORES FUTURE DIRECTIONS IN THIS PROMISING FIELD. THE FOLLOWING SECTIONS PROVIDE A COMPREHENSIVE UNDERSTANDING
OF HOW POLIO VIRUS-BASED TREATMENTS ARE SHAPING GLIOBLASTOMA THERAPY.
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UNDERSTANDING GLIOBLASTOMA AND CURRENT TREATMENT CHALLENGES

GLIOBLASTOMA MULTIFORME (GBM) IS THE MOST COMMON AND MALIGNANT PRIMARY BRAIN TUMOR IN ADULTS. CHARACTERIZED
BY RAPID GROWTH AND DIFFUSE INFILTRATION INTO SURROUNDING BRAIN TISSUE, GLIOBLASTOMA POSES SIGNIFICANT TREATMENT
CHALLENGES. STANDARD THERAPIES TYPICALLY INCLUDE SURGICAL RESECTION, RADIATION THERAPY, AND CHEMOTHERAPY WITH
TEMOZOLOMIDE. DESPITE AGGRESSIVE TREATMENT, THE MEDIAN SURVIVAL FOR PATIENTS REMAINS APPROXIMATELY 15710 18
MONTHS, HIGHLIGHTING THE URGENT NEED FOR INNOVATIVE THERAPEUTIC STRATEGIES.

CHARACTERISTICS OF GLIOBLASTOMA

GLIOBLASTOMA IS DISTINGUISHED BY ITS HETEROGENEITY, HIGH VASCULARITY, AND THE PRESENCE OF NECROTIC REGIONS WITHIN
THE TUMOR MASS. THESE FACTORS CONTRIBUTE TO ITS RESISTANCE TO CONVENTIONAL TREATMENTS. THE TUMOR'S INVASIVE
NATURE PREVENTS COMPLETE SURGICAL REMOVAL, AND ITS GENETIC COMPLEXITY RESULTS IN VARIABLE RESPONSES TO
CHEMOTHERAPY AND RADIATION.

LiMITATIONS oF CURRENT TREATMENTS

W/HILE SURGERY AND CHEMORADIATION CAN TEMPORARILY REDUCE TUMOR BURDEN, GLIOBLASTOMA OFTEN RECURS DUE TO
RESIDUAL CANCEROUS CELLS. THE BLOOD-BRAIN BARRIER FURTHER COMPLICATES DRUG DELIVERY, LIMITING THE EFFECTIVENESS OF
SYSTEMIC THERAPIES. MOREOVER, THE TUMOR MICROENVIRONMENT SUPPORTS IMMUNE EVASION, REDUCING THE IMPACT OF
IMMUNE-BASED TREATMENTS.



THE Science BeHIND PoLIio THERAPY FOR GLIOBLASTOMA

POLIO THERAPY FOR GLIOBLASTOMA UTILIZES A GENETICALLY ENGINEERED POLIOVIRUS DESIGNED TO SELECTIVELY TARGET AND
DESTROY TUMOR CELLS. THIS APPROACH IS PART OF A BROADER CATEGORY KNOWN AS ONCOLYTIC VIROTHERAPY. THE
MODIFIED POLIOVIRUS CAPITALIZES ON THE OVEREXPRESSION OF THE POLIOVIRUS RECEPTOR CD 155 ON GLIOBLASTOMA CELLS,
ENABLING SELECTIVE INFECTION AND CYTOLYSIS OF MALIGNANT TISSUE.

MECHANISM OF ACTION

THE MODIFIED POLIOVIRUS, OFTEN REFERRED TO AS PVSRIPO, IS ATTENUATED TO REDUCE NEUROVIRULENCE WHILE RETAINING
ITS ABILITY TO INFECT GLIOBLASTOMA CELLS. UPON INFECTION, THE VIRUS REPLICATES WITHIN TUMOR CELLS, CAUSING CELL
LYSIS AND RELEASING TUMOR ANTIGENS. THIS PROCESS INITIATES AN IMMUNE RESPONSE, RECRUITING IMMUNE CELLS TO THE
TUMOR SITE AND PROMOTING FURTHER TUMOR DESTRUCTION.

ENGINEERING AND SAFETY MODIFICATIONS

ToO ENSURE PATIENT SAFETY, THE POLIOVIRUS USED IN THERAPY IS GENETICALLY ALTERED BY REPLACING THE INTERNAL
RIBOSOME ENTRY SITE (|RES) OF THE POLIOVIRUS WITH THAT FROM HUMAN RHINOVIRUS. THIS MODIFICATION REDUCES
NEUROTOXICITY AND RESTRICTS VIRAL REPLICATION TO CANCER CELLS EXPRESSING CD 155, ADDITIONALLY, THE VIRUS IS
ADMINISTERED DIRECTLY INTO THE TUMOR CAVITY TO MAXIMIZE LOCAL EFFICACY AND MINIMIZE SYSTEMIC EXPOSURE.

CLiNnicAL TRIALS AND EFFiICACY oF PoLio THERAPY

SEVERAL CLINICAL TRIALS HAVE INVESTIGATED POLIO THERAPY'S SAFETY AND EFFICACY IN PATIENTS WITH RECURRENT
GLIOBLASTOMA. EARLY-PHASE STUDIES HAVE DEMONSTRATED PROMISING RESULTS, INCLUDING PROLONGED SURVIVAL AND
MANAGEABLE SAFETY PROFILES, FUELING INTEREST IN THIS NOVEL TREATMENT.

PHASE | CLINICAL TRIAL OUTCOMES

A LANDMARK PHASE | TRIAL EVALUATED THE SAFETY OF INTRATUMORAL PVSRIPO IN PATIENTS WITH RECURRENT
GLIOBLASTOMA. THE STUDY REPORTED THAT THE THERAPY WAS GENERALLY WELL TOLERATED, WITH SOME PATIENTS
EXPERIENCING MILD TO MODERATE ADVERSE EFFECTS SUCH AS HEADACHE AND FEVER. NOTABLY, A SUBSET OF PATIENTS
EXHIBITED EXTENDED SURVIVAL BEYOND EXPECTATIONS FOR RECURRENT DISEASE.

ONGOING AND FUTURE CLINICAL STUDIES

BUILDING ON INITIAL SUCCESS, ONGOING PHASE || AND |ll TRIALS AIM TO CONFIRM EFFICACY AND OPTIMIZE DOSING REGIMENS.
THESE STUDIES ALSO EXPLORE COMBINING POLIO THERAPY WITH OTHER TREATMENT MODALITIES, INCLUDING IMMUNE CHECKPOINT
INHIBITORS, TO ENHANCE THERAPEUTIC OUTCOMES.

BeNErITS AND LIMITATIONS OF PoLio THERAPY



POLIO THERAPY FOR GLIOBLASTOMA OFFERS SEVERAL POTENTIAL ADVANTAGES OVER CONVENTIONAL TREATMENTS, YET IT
ALSO PRESENTS CERTAIN CHALLENGES THAT MUST BE ADDRESSED.

Key BENEFITS

SELECTIVE TARGETING: THE THERAPY SPECIFICALLY INFECTS GLIOBLASTOMA CELLS, SPARING HEALTHY BRAIN TISSUE.

IMMUNE ACTIVATION: VIRAL ONCOLYSIS TRIGGERS AN ANTI-TUMOR IMMUNE RESPONSE, POTENTIALLY OVERCOMING
IMMUNE EVASION.

MINIMAL SYSTEMIC TOXICITY: LOCALIZED DELIVERY REDUCES SYSTEMIC SIDE EFFECTS COMMON IN CHEMOTHERAPY.

POTENTIAL FOR DURABLE RESPONSES: SOME PATIENTS DEMONSTRATE LONG-TERM SURVIVAL BENEFITS.

LiMmITATIONS AND CHALLENGES

DESPITE ENCOURAGING RESULTS, POLIO THERAPY FACES SEVERAL HURDLES!

o LiMITED PATIENT ELIGIBILITY: NOT ALL GLIOBLASTOMA PATIENTS EXPRESS SUFFICIENT CD 155 RECEPTOR LEVELS FOR
EFFECTIVE THERAPY.

¢ POTENTIAL NEUROTOXICITY: ALTHOUGH ATTENUATED, VIRAL THERAPY CARRIES A RISK OF NEUROTOXIC EFFECTS.

o DeLIVERY CHALLENGES: INTRATUMORAL ADMINISTRATION REQUIRES NEUROSURGICAL INTERVENTION, WHICH MAY NOT BE
FEASIBLE FOR ALL PATIENTS.

® |MMUNE SUPPRESSION: THE IMMUNOSUPPRESSIVE TUMOR MICROENVIRONMENT CAN LIMIT VIRAL REPLICATION AND IMMUNE
ACTIVATION.

FUTURE DIRECTIONS IN VIRAL THERAPIES FOR GLIOBLASTOMA

THE SUCCESS OF POLIO THERAPY HAS PAVED THE WAY FOR FURTHER EXPLORATION OF ONCOLYTIC VIRUSES IN GLIOBLASTOMA
TREATMENT. RESEARCH CONTINUES TO REFINE VIRAL VECTORS, IMPROVE DELIVERY METHODS, AND DEVELOP COMBINATION
THERAPIES TO ENHANCE EFFICACY.

EMERGING ONcoOLYTIC VIRUSES

OTHER VIRUSES, SUCH AS HERPES SIMPLEX VIRUS, ADENOVIRUS, AND MEASLES VIRUS, ARE UNDER INVESTIGATION FOR
GLIOBLASTOMA THERAPY. EACH OFFERS UNIQUE MECHANISMS FOR TUMOR TARGETING AND IMMUNE STIMULATION, BROADENING
THE SCOPE OF VIRAL-BASED TREATMENTS.



COMBINATION THERAPIES

COMBINING POLIO THERAPY WITH IMMUNE CHECKPOINT INHIBITORS, CHEMOTHERAPY , OR RADIATION MAY SYNERGISTICALLY
IMPROVE OUTCOMES. THESE MULTIMODAL STRATEGIES AIM TO OVERCOME TUMOR RESISTANCE AND PROMOTE SUSTAINED ANTI-
TUMOR IMMUNITY.

ADVANCES IN DELIVERY TECHNIQUES

INNOVATIONS IN DRUG DELIVERY, INCLUDING CONVECTION-ENHANCED DELIVERY AND BIODEGRADABLE IMPLANTS, SEEK TO IMPROVE
THE PRECISION AND EFFICACY OF VIRAL THERAPIES WHILE MINIMIZING INVASIVENESS AND SIDE EFFECTS.

FREQUENTLY ASkeD QUESTIONS

\W/HAT IS POLIO THERAPY FOR GLIOBLASTOMA?

POLIO THERAPY FOR GLIOBLASTOMA IS AN EXPERIMENTAL TREATMENT APPROACH THAT USES A MODIFIED POLIOVIRUS TO
TARGET AND KILL GLIOBLASTOMA CANCER CELLS WHILE STIMULATING THE IMMUNE SYSTEM TO ATTACK THE TUMOR.

How DOES POLIO THERAPY WORK AGAINST GLIOBLASTOMA?P

THE THERAPY INVOLVES A GENETICALLY ENGINEERED POLIOVIRUS THAT INFECTS GLIOBLASTOMA CELLS, CAUSING THEM TO SELF-
DESTRUCT AND TRIGGERING AN IMMUNE RESPONSE THAT HELPS THE BODY RECOGNIZE AND DESTROY REMAINING CANCER CELLS.

Is poLIO THERAPY FDA APPROVED FOR GLIOBLASTOMA?

As oF NOW, POLIO THERAPY FOR GLIOBLASTOMA IS NOT FULLY FDA APPROVED;, IT IS STILL IN CLINICAL TRIAL PHASES
EVALUATING ITS SAFETY AND EFFECTIVENESS FOR TREATING GLIOBLASTOMA PATIENTS.

\WHAT ARE THE BENEFITS OF USING POLIO THERAPY FOR GLIOBLASTOMA?P

POLIO THERAPY HAS SHOWN PROMISE IN CLINICAL TRIALS BY PROLONGING SURVIVAL RATES, REDUCING TUMOR SIZE, AND
ACTIVATING THE IMMUNE SYSTEM TO FIGHT GLIOBLASTOMA MORE EFFECTIVELY COMPARED TO CONVENTIONAL TREATMENTS
ALONE.

ARE THERE ANY SIDE EFFECTS ASSOCIATED WITH POLIO THERAPY FOR GLIOBLASTOMA?

SIDE EFFECTS CAN INCLUDE FLU-LIKE SYMPTOMS, INFLAMMATION, NEUROLOGICAL EFFECTS, AND IN SOME CASES, COMPLICATIONS
RELATED TO IMMUNE SYSTEM ACTIVATION, HOWEVER, ONGOING TRIALS AIM TO BETTER UNDERSTAND AND MITIGATE THESE RISKS.

\WHO IS ELIGIBLE FOR POLIO THERAPY CLINICAL TRIALS FOR GLIOBLASTOMA?

ELIGIBILITY CRITERIA VARY BY TRIAL BUT GENERALLY INCLUDE ADULT PATIENTS DIAGNOSED WITH RECURRENT OR NEWLY
DIAGNOSED GLIOBLASTOMA WHO MEET SPECIFIC HEALTH AND MEDICAL HISTORY REQUIREMENTS.

How 1S POLIO THERAPY ADMINISTERED TO GLIOBLASTOMA PATIENTS?

PoOLIO THERAPY IS TYPICALLY ADMINISTERED DIRECTLY INTO THE TUMOR OR SURROUNDING BRAIN TISSUE THROUGH A CATHETER
DURING SURGERY TO MAXIMIZE DIRECT CONTACT WITH CANCER CELLS.



\WHAT ARE THE LATEST RESEARCH FINDINGS ON POLIO THERAPY FOR GLIOBLASTOMA?P

RECENT STUDIES HAVE DEMONSTRATED THAT POLIO THERAPY CAN EXTEND MEDIAN SURVIVAL TIMES AND ENHANCE IMMUNE
SYSTEM RESPONSES, SHOWING ENCOURAGING RESULTS IN EARLY-PHASE CLINICAL TRIALS.

CAN POLIO THERAPY BE COMBINED WITH OTHER GLIOBLASTOMA TREATMENTS?

YES, RESEARCHERS ARE EXPLORING COMBINING POLIO THERAPY WITH CHEMOTHERAPY, RADIATION, AND IMMUNOTHERAPY TO
IMPROVE OVERALL TREATMENT EFFECTIVENESS FOR GLIOBLASTOMA PATIENTS.

\W/HERE CAN PATIENTS ACCESS POLIO THERAPY FOR GLIOBLASTOMA?

PATIENTS CAN ACCESS POLIO THERAPY PRIMARILY THROUGH PARTICIPATION IN CLINICAL TRIALS AT SPECIALIZED CANCER
RESEARCH CENTERS AND INSTITUTIONS CONDUCTING GLIOBLASTOMA STUDIES.

ADDITIONAL RESOURCES

1. Porio Virus THERAPY IN GLIOBLASTOMA TREATMENT: A COMPREHENSIVE GUIDE

THIS BOOK EXPLORES THE INNOVATIVE USE OF THE POLIO VIRUS AS AN ONCOLYTIC AGENT IN GLIOBLASTOMA THERAPY. |T
COVERS THE SCIENTIFIC BACKGROUND OF VIRAL THERAPY, CLINICAL TRIAL OUTCOMES, AND FUTURE PROSPECTS. READERS W/ILL
GAIN INSIGHTS INTO HOW THE MODIFIED POLIOVIRUS TARGETS AND KILLS CANCER CELLS WHILE SPARING HEALTHY TISSUE.

2. OncoLyTIC VIRUSES AND GLIOBLASTOMA: PoLio VIRUS-BASED APPROACHES

FOCUSING ON THE EMERGING FIELD OF ONCOLYTIC VIROTHERAPY, THIS VOLUME DELVES INTO THE MECHANISMS BY WHICH
POLIOVIRUS IS ENGINEERED TO TREAT GLIOBLASTOMA. |T DISCUSSES MOLECULAR MODIFICATIONS, IMMUNE RESPONSES, AND
COMBINATION THERAPIES. THE BOOK IS IDEAL FOR RESEARCHERS AND CLINICIANS INTERESTED IN CUTTING-EDGE CANCER
TREATMENTS.

3. INNOVATIONS IN GLIOBLASTOMA TREATMENT: THE ROLE OF PoLio VIRUS THERAPY

THIS TITLE HIGHLIGHTS THE LATEST ADVANCEMENTS IN GLIOBLASTOMA MANAGEMENT, EMPHASIZING THE THERAPEUTIC POTENTIAL
OF POLIO VIRUS. |T PRESENTS CASE STUDIES, PATIENT OUTCOMES, AND THE CHALLENGES FACED DURING CLINICAL
IMPLEMENTATION. THE NARRATIVE BRIDGES BASIC SCIENCE WITH CLINICAL APPLICATIONS IN NEURO-ONCOLOGY.

4. VIRAL IMMUNOTHERAPY FOR BRAIN TUMORS: PoLio VirUS AND GLIOBLASTOMA

EXAMINING THE INTERFACE OF IMMUNOTHERAPY AND VIROTHERAPY, THIS BOOK EXPLAINS HOW POLIOVIRUS STIMULATES THE
IMMUNE SYSTEM TO ATTACK GLIOBLASTOMA CELLS. |T DETAILS IMMUNE MODULATION STRATEGIES AND HOW VIRAL THERAPY
CAN BE COMBINED WITH CHECKPOINT INHIBITORS. THE TEXT SERVES AS A RESOURCE FOR IMMUNOLOGISTS AND ONCOLOGISTS
ALIKE.

5. From PoLiovirus To CANCER THERAPY: A NEw FRONTIER FOR GLIOBLASTOMA

THIS COMPREHENSIVE WORK TRACES THE JOURNEY OF POLIOVIRUS FROM A DREADED PATHOGEN TO A PROMISING CANCER-
FIGHTING TOOL. |T COVERS GENETIC ENGINEERING TECHNIQUES, SAFETY CONSIDERATIONS, AND THERAPEUTIC EFFICACY IN
GLIOBLASTOMA. THE BOOK ALSO DISCUSSES REGULATORY HURDLES AND FUTURE RESEARCH DIRECTIONS.

6. GLIOBLASTOMA AND ONCOL YTIC PoLio VIRUS: CLINICAL PERSPECTIVES AND OUTCOMES

FOCUSING ON CLINICAL TRIALS AND PATIENT EXPERIENCES, THIS BOOK PROVIDES AN IN-DEPTH LOOK AT THE APPLICATION OF
ONCOLYTIC POLIO VIRUS THERAPY IN GLIOBLASTOMA. |T REVIEWS THERAPEUTIC PROTOCOLS, SIDE EFFECTS, AND LONG-TERM
SURVIVAL DATA. THE CONTENT IS VALUABLE FOR HEALTHCARE PROFESSIONALS INVOLVED IN NEURO-ONCOLOGY CARE.

7. TARGETED VIRAL THERAPIES IN NEURO-ONCOLOGY: PoLI1o VIRUS AGAINST GLIOBLASTOMA

THIS BOOK ADDRESSES TARGETED VIRAL THERAPIES WITH A SPECIAL FOCUS ON THE POLIO VIRUS AS A TREATMENT MODALITY
FOR GLIOBLASTOMA. |T EXPLORES VIRAL TARGETING MECHANISMS, TUMOR MICROENVIRONMENT INTERACTIONS, AND THERAPEUTIC
RESISTANCE. THE TEXT IS DESIGNED FOR A MULTIDISCIPLINARY AUDIENCE INCLUDING VIROLOGISTS AND NEURO-ONCOLOGISTS.

8. ENGINEERING PoLIoVIRUS FOR GLIOBLASTOMA THERAPY: TECHNIQUES AND TRIALS
DETAILING THE BIOENGINEERING PROCESS BEHIND POLIOVIRUS-BASED THERAPIES, THIS BOOK HIGHLIGHTS THE MOLECULAR
MODIFICATIONS THAT ENABLE SELECTIVE TUMOR TARGETING. |T COVERS PRECLINICAL MODELS AND EARLY-PHASE TRIALS



ASSESSING SAFETY AND EFFICACY. IDEAL FOR MOLECULAR BIOLOGISTS AND CLINICAL RESEARCHERS, IT PROVIDES A ROADMAP
FOR DEVELOPING VIRAL THERAPIES.

9. PoLioVirUS AS AN ONCOLYTIC AGENT: TRANSFORMING GLIOBLASTOMA TREATMENT PARADIGMS

THIS BOOK SYNTHESIZES CURRENT KNOWLEDGE ON POLIOVIRUS AS AN ONCOLYTIC AGENT, WITH AN EMPHASIS ON ITS
TRANSFORMATIVE IMPACT ON GLIOBLASTOMA TREATMENT. |T REVIEWS HISTORICAL CONTEXT, MOLECULAR BIOLOGY, CLINICAL
TRIAL RESULTS, AND FUTURE THERAPEUTIC STRATEGIES. THE COMPREHENSIVE APPROACH MAKES IT SUITABLE FOR STUDENTS,
RESEARCHERS, AND CLINICIANS IN ONCOLOGY.
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one-year-long immune-based treatment for post-polio syndrome, which can strike polio survivors
years after the initial infection and be very debilitating, have produced
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Novocure Announces Coverage of Tumor Treating Fields (TTFields) Therapy for Patients
with Newly Diagnosed Glioblastoma in Spain (Business Wirelmon) BAAR, Switzerland--
(BUSINESS WIRE)--Novocure (NASDAQ: NVCR) announced today that Spain’s Ministry of Health
has made Tumor Treating Fields (TTFields) therapy available through the Spanish National
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Penn researchers believe new potential gene therapy for glioblastoma brain cancer offers
‘a lot of hope’ (WHYY3mon) Biopsy specimen of a glioblastoma with prominent micovascular
proliferation (formation of a mulitlayered "glomeruloid tuft", HE stain). (Jensflorian, CC BY-SA 3.0,
via Wikimedia Commons) From Philly
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NRG Oncology trial analysis shows improvement in survival outcomes for glioblastoma
patients receiving proton therapy, trial moves to phase III (EurekAlert!3d) BNOO1, a signal
seeking Phase Il randomized trial, indicated that photon radiation dose intensification (75 Gy) did
not demonstrate improvement in overall survival (OS) for patients with newly
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