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GO VIRAL / RAPO YERAPEH BH Ltd. Israel 

Go Viral LTD., a subsidiary of Rapo Yerapeh (founded 2016) aims to develop 

oncolytic immuno-therapy for Glioblastoma Multiforme (GBM) & other 

malignancies along with theranostic biomarkers for sensitivity and monitoring. 

The Unmet Need: 

 GBM represent 15% of brain tumors 

 Incidence- 3.2 cases per 100,000 population 

 Median Survival without Treatment-3 Months 

 Median Survival with Treatment-1-2 years 

 Etiology-Unknown 

 Poor quality of life 

 Current Standard of Care: Maximal surgical 

resection followed by 6 weeks of radiothera-py 

(dose: 60 Gy), together with concomitant 

chemotherapy with TMZ (75 mg/m2 daily). 

Once chemoradiotherapy is complete, a 

minimum of 6 months of adjuvant treatment 

with TMZ is started 

  Approximate Costs to Health Care System: 

~$120,000-240,000/y/patient (Raizer 2014) 

GO VIRAL’s Vision 

 Improving treatment and 

outcome of GBM patients 

 Testing oncolytic 

immunotherapeutic viruses on 

GBM cell lines to identify 

optimal virus for GBM 

 Developing Theranostic 

Biomarkers  to predict 

sensitivity to treatments and to 

monitor treatments 

 Assessing clinical 

immunotherapy options for 

GBM 



www.frontiersin.org 







Innovative Approaches for GBM 

Oncolytic Viruses, Immunotherapy & Dendritic Cells 

International Scientific Meeting / WorkShop  

Markt-Berolzheim, July 3rd-4th, 2017 
 

Consensus Report of our International Study Group 
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1. GBM: Classical Treatment & Survival 

MGMT – promotor methylation  

status positive in <50% 



“His genius was essentially practical, and his military 

concepts evolved from the close study of earlier 

commanders… He made the fullest use of the ideas 

of his predecessors and breathed life into them." 
(Chandler - "Dictionary of the Napoleonic wars" p 18) 

3. Clinical Concepts:  

Chemotherapy & Oncolytic viruses 



“Classical” Cancer Treatments 

• Surgery 

• Cyto-toxic =  

 Chemotherapy 

• Radiotherapy 

 “Efficient” 

 Fast 

Aggressive 

Toxic/Dose limiting 

Tolerance 

 Immunosuppressive 

Morbidity/Mortality 

Refractory: MRD 

“Biological” Cancer Treatments 
• Immunology 

• Anti-body 

• Virotherapy 

• Hyperthermy 

• etc. 

 Tolerance: Slow, long term 

 Immune modulating  

 Good for MRD 

 “No” fast Effect 



Woodruff MF .Immunological Aspects of Cancer. Lancet 1964;2:265-270 

 

(I)  47y F Melanoma 

 of foot, no metastasis 

wide surgical 

Resection 

(II) 3y later: adeno-ca of 

breast => surgical 

resection and radiation 

to breast and axillary lN 

(III) 1 mo later: Multiple 

sc melanoma nodules in 

irradiated field  

=> Visceral spread  

=> fatal disease 

Immunotherapy for Cancer 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="WOODRUFF MF"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


“Classical” Cancer Treatments 

Tumor 

Size 
 Efficient 

 Fast 

Aggressive 

Toxic/Dose limiting 

Tolerance 

 Immunosuppressive 

Morbidity/Mortality 

Refractory 

• Immunology 

• Anti-body 

• Virotherapy 

• etc. 

“Biological” Cancer Treatments 

 Long 

Aggressive 

Toxic/Dose limiting 

Tolerance 

 Immunosuppressive 

Morbidity/Mortality 

Refractory 

 “No” fast Effect 

Efficient 

 

Time 

MRD 



“Classical” Cancer Treatments 

Tumor 

Size 

Time 

MRD 
Immune system   

Neutropenia, infections 

Exhausted 

Immuno system    

No effect on cancer 

Cancer refractory 



“Classical” & “Biological” Treatments 

Tumor 

Size 

Time 

MRD 

Immune system   

Neutropenia, infections 

Exhausted 

Immuno system ↑   

Effect against cancer 

No neutropenia/infections 

Cancer Not refractory 

PATIENT IS BETTER 



2. Oncolytic Viruses : History 

1950’s-1960’s: Beginning of the deliberate use 

of natural oncolytic viruses to treat cancer 

(Polio, Adenoviruses, Cocksackie, others) 
 

 Early challenges: Some level of response, only 

certain types of cancers, side effects… 
 

Oncolytic viral therapy for cancer is mostly 

interrupted for many years 

Why? What Changed? 

Development of genetic engineering of viruses (patents!) 

 Enables changing natural viruses to specifically 

 target cancer cells and limit adverse effects 
 

 2015: FDA approves first virus for treatment of cancer 

 Talimogene laherparepvec (T-VEC) for Melanoma 

Herodotus  

(484 – 413 BCE) 

“Father of History” 



1) “Direct infection and oncolysis of cancer cells and endothelial 

cells in the tumor microenvironment (TME)” 

 

2) “Indirect effects of necrosis/apoptosis of uninfected cancer cells 

and associated endothelial cells in the tumor-associated 

vasculature leading to reduced angiogenesis” 

 

3) “Antitumor (and antiviral) immunity is elicited/expanded by the 

OV as a consequence of improved antigen cross-priming and 

recruitment of immune cells into the TME.” 

Three Mechanisms of Action-. Oncolytic Virotherapy2 2. Oncolytic Viruses : History 



2. Virotherapy - Mechanisms of Action  





      3. Dendritic Cells (DCs) 

Ralph M Steinman 

(1943-2011)  

Nobel Prize 2011 

  



Dendritic Cells (DCs) 

APC = Antigen Presenting Cells: process antigen 

material and present it on the cell surface to T cells = 

stimulation of T cell response; act as messengers 

between innate and adaptive immune system. 

DC are present in tissues exposed to the external 

environment: skin (=Langerhans cells), nose, lungs, 

stomach, intestine. 

Once activated, they migrate to the LN where they 

interact with T cells and B cells. 

Immature DC = “veiled” cells 

Expression of CD1a, CD1b, CD23, CD36, CD207 

(Langerin) 



large surface-to-volume ratio 

DC 

CTL 

CTL 

Tumor cell 





3.1-Dendritic Cell Maturation and Activation 

Immature 

Dendritic Cells 
Mechanisms of Antigen 

Capture 

1-phagocytosis 

2-micropinocytosis 

3-receptor mediated endocytosis 

    (via C-type lectin receptors or Fc     

     receptors) 

4-low levels of class I and II MHC    

    molecules, as well as co-stimulatory    

    molecules such as CD80 and CD86 



Dendritic Cell Activation 



Tumor cells 
(in / ex vivo) 

CTL = Cytotoxic 

Lymphocytes 

Active specific 

immunotherapy ASI 









DC   = Double Edged Sword? 

Anti-Cancer Pro-Cancer 

Via activation of innate immune cells and 

tumor-specific lymphocytes that target 

cancer cells 

Activated 

DCs 
Anti-tumor 

immunity 

Tumor-associated DCs fail to initiate 

tumor-specific immunity, and indirectly 

support tumor progression 

Tumor 

microenvironment 
Impairment 

of DC 

functions  



4. Dendritic Cells (DC) – Rationale 



Conclusions 



      4. CheckPoint Inhibitor (CPI) 



large surface-to-volume ratio 

DC 

CTL 

CTL 

Tumor cell 



OV & DC & CPI  

Case #3 

Case #4 

OV only 

Case #1 

Case #2 

  

      5. Case Reports:  

GBM treated with OV/DC (OV – DC)  

Archimedes von Syrakus 

https://de.wikipedia.org/wiki/Archimedes
https://de.wikipedia.org/wiki/Archimedes


Clinical Data 
 

 

Complains 

Therapies 

Imaging 

F.W.  (F) 1956   

GBM 10/2010 

11/05-1/06 

Rad-Temodal 

GBM 

10/10 

Grand-Mal 

seizures 

“Total 

Resection” 

10/10-MRI:  

38*29 mm 

CCNU +  

Procarbazin 

Plt→stopped 

 

Hemi 

plegia L 

11/11-MRI: 

Progression 

“Classical” & “Biological” Treatments 

7/11 

Relapse 

7/11 

Temodal 

7/11-MRI: 

Progression 

Stereotactic 

radiation 

6x5Gy 



Viro- & Immunotherapy 

1-2/12:  IV 

Virotherapy 

Parvo (x15VU)  

VSV (x8VU) 

1/12 

1/12-MRI: 

size↑ 40% 

Hemi 

plegia 

2/12 

“Classical” & “Biological” Treatments 

Clinical Data 
 

 

Complains 

Therapies 

Imaging 

F.W.  (F) 1956   

GBM 10/10 

11/05-1/06 

Rad-Temodal 

GBM 

10/10 

Grand-Mal 

seizures 

"Total 

Resection

" 

10/10-MRI:  

38*29 mm 

CCNU +  

Procarbazin 

Plt→stopped 

 

Hemi 

plegia L 

11/11-MRI: 

Progression 

7/11 

Relapse 

7/11 

Temodal 

7/11-MRI: 

Progression 

Stereotactic 

radiation 

6x5Gy 

10/12-MRI: 

Smaller 

2-10/12: Virotherapy IA (x120 VU): 

Sindbis, VSV, NDV, Parvo-H1 → 

strength↑ L left/leg 

Fever Therapy  

(with Parvo followed by NDV) 

Hyperthermia (x120; 5x/w)  

Hemi 

plegia 

4/12-MRI: 

Stable  

10/12 

7/12-MRI: 

Smaller 

& “Biological” 



15.11.2011 23.12.2011 

Verdoppelung des Tumorvolumens  

in 5 Wochen! 

 

Größenzunahme des Rezidivs  

trotz Operation, Radio-Chemotherapie 

mit Temozolomid, Cilengitide, 

stereotaktischer Bestrahlung und 

Dosis-intensivierter Chemotherapie 

mit Temozolomid 
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Glioblastoma multiforme Grad 4 rechts frontal (10/10) mit Rezidiv (7/11) 

F.W., ♀, *01.10.56 



23.12.2011 30.01.2012 02.04.2012 

08.06.2012 25.07.2012 

Dr. Nömayr, Dr. Meisetschläger, Radiologie Eggenfelden 

01.10.2012 



11.03.2013 28.01.2013 22.04.2013 

01.07.2013 

Radiologie Bochum 

Dr. Nömayr, Dr. Meisetschläger, Radiologie Eggenfelden 

02.10.2013 07.01.2014 



03.04.2014 07.07.2014 06.10.2014 

07.01.2015 08.04.2015 12.10.2015 



Positive & Negative Control 



“Classical” & “Biological” Treatments 

Clinical 

 Data 
 

 

Complains 

Therapies 

Diagnosis  

of GBM & 

Initial Tx  

Speech, 

Weak R leg, 

Balance, 

Headache 

"Total 

Resection" 

11/05-1/06 

Rad-Temodal 

Plt  

Imaging 

10/05 6/05 

G.P. (F)  

GBM 

1st Tx Round 

Immunotherapy 

• Virotherapy NDV (x42) 

Pregnancy + 

  Delivery 

3/06 7/09 5/08 

• NK cells + DC (x10) 

• Fever Treatment (x54) 

• Hyperthermia (x54) 

10/09 

10/09 

Relapse &  

2nd Tx  

6/15 

MRI shrinkage 

27-31/7/15 

Virotherapy 

Parvo+NDV (4x = 

80 ml) 

Hyperthermia (5x) 

10/15 

MRI (date) 

12*13*15 

7/9/2015-4/2016 

• Virotherapy (x3) 

Parvo+NDV + VSV 

(=Fever)DC (x10) 

• Hyerthermia  

• Nivulomab 

Speech,  

hemisphere, 

Hemianopsy,  

epilepsy 

EEG patho EEG  Normal 

& “Biological” 



9/30/2015 8/21/2015 7/24/2015 6/16/2015 

7/14/2016 4/25/2016 2/12/2016 

11/16/2015 

10/3/2016 2/13/2017 



6/16/2015 

7/14/2016 4/25/2016 2/12/2016 

11/16/2015 

10/3/2016 2/13/2017 



Clinic 
 

 

Therapies 

Imaging 

S.D.  18.7.1968  

GBM (MGMT-neg) 

 

8/2012 – 10/2017 IV Parapox-virus + NDV + Parvovirus + VSV 

8/2012 - 

Since 2/2014 MRI (q3 month) – No Evidence of Disease 

28/8/2012-10/2016: Dendritic Cells (total 19x) 

Viro- & Immunotherapy 

10/2017 

2/3/2011 

Radiation/TMZ  

+TMZ 6 cycles 

GBM 

19/1/2011 

Headache 

L leg weak 

 

 

 

 

 

19.1.2011 = MRI: 

SOL 48x42x36 mm, 

right temporal 

5/2012 

Relapse 

24/6/2012 

2nd “Total 

resection” 

(no clinical 

complaints) 

 

 

 

16/5/2012 = MRI: 
Relapse 13 mm 

Right temporal 

28.1.2011 

”Total resection" 



T1+G

d 

20/1/2011 T1+G

d 

1/9/2011 T1+G

d 

20/8/2012 

T1+G

d 
T1+G

d 
T1+G

d 

FLAI

R 

20/8/2012 23/9/2013 20/4/2015 20/7/2015 

T1+G

d 

25/6/2012 



Tumor 

Size 

MRD 

“Classical” & “Biological” Treatments  for GBM 



      6. Summary & Future Directions 

Archimedes von Syrakus 

OV & DC & CPI  

Case #3 

Case #4 

OV only 

Case #1 

Case #2 

DC only 

Colleagues 

Literature  

Failures  

? ? 

https://de.wikipedia.org/wiki/Archimedes
https://de.wikipedia.org/wiki/Archimedes


MAINTENANCE (– HOW LONG?) 



 
 

 GBM is treatable & “curable” 
 

 

 
 

 Early Treatment for GBM, clinical studies 
 

 After classical GBM treatment (Sx, Rx, Temodal) => 

asap Viro- & Immunotherapy & CPI   
 

 Genetic Engineering for better Viruses? 
 

 Genetic classifications of GBM for treatments? 
 

 Immune monitoring before, during and after Tx 
 

 Virus specificity for various tumors “Virogram”, 

combination of multiple viruses (S + R) 
 

 “Individueller Heilversuch”  Clinical Studies 
 

6. Summary & Future Directions 



Clinical Experience Dr Arno Thaller 
 Breast Cancer 
 Ovary Cancer 
 Colon Cancer 
 Pancreas Cancer 
 Melanoma 
 Prostate Cancer 
 Lung Cancers 
 Tongue Cancer 
 Osteosarcoma 
 Rhabdomyosarcoma 



CEO 

GO VIRAL  

RAPO YERAPEH BH Ltd. 

Israel 

New Hope from Innovative Virotherapy & 

Immunotherapy  for GBM & Other Tumors 



German Law 

Individueller Heilversuch - Compassionate Use 



Individueller Heilversuch – Compassionate Use 
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Go Viral Team 

Go Viral is a subsidiary of Rapo Yerapeh Ltd. 
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