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Disclosures

I have consulted with Novocure,
Tocagen, Inovio, Regeneron, Berg Health
and GW Pharma on treatments for
gliomas.



Learning Objectives
(with action verbs!)

1) Discuss device therapy/electrical fields

2) Briefly update your thoughts on Polio 
virus in GBM

3) Targeted therapy in the CNS: lets talk 
hope!



 Most common primary brain CA

 Cancer that starts inside the 
brain

 Average age 64

 Median survival is increasing 
with each trial published, with 
newest major study at 24 
months

Quick Glioblastoma Review



Gliomas are infiltrative tumors

Normal Brain

Tumor + Normal 
Brain

Predominantly 
Tumor

Jensflorian. Wikimedia Commons. 10/12/12. Glioblastoma brain infiltration zone.jpg

http://commons.wikimedia.org/w/index.php?title=User:Jensflorian&action=edit&redlink=1


Standard Treatment Algorithm 
for Glioblastoma

Third Line and Beyond

Chemotherapy only
Palliative Bevacizumab + Chemotherapy

Second Line
Bevacizumab +/- Chemotherapy

Surgery 
Radiation with 

concurrent 
temozolomide (TMZ)

Followed by 6 months 
TMZ +/- Optune

First Line

Less than 60% of patients get “standard therapy” 



First Line Standard of Care:
Surgery, Concurrent Chemo-Radiation

 Increased overall 
survival by 2.5 months 
over radiation

 Study enrolled patients 
<70 (average age =64)

 Decreasing benefit with 
age

From Stupp et al 2005

2.5 months

The tail is what got people excited



Publically available photo from patient blog, AlwaysClimbUp

Novo-TTF/Optune Device for GB

• FDA approved for newly 
diagnosed and recurrent GBM

• Delivers alternating low-intensity, 
medium frequency electrical 
fields

• Portable (6lb)3lb or stationary

• Approved in Europe when 
compared to physician’s choice 
of traditional chemotherapy

• FDA then approved, but many 
US MDs did not start using it



First Line Standard of Care:
Surgery, Concurrent Chemo-Radiation, + Optune

From Stupp 2017
The tail is still why people are excited!

4 months



Two Possible Anti-tumor Activities

Chang et al. Cell Death Discovery (2018) 4:113



Treatment Fields Thought to Disrupt 
Spindle Alignment



Treatment Fields May Increase Cell 
“Leakiness”

Chang et al. Cell Death Discovery (2018) 4:113

No TTF (3 days)

TTF (3 days)

TTF (3 days)

No TTF (3 days)

More Holes
Bigger Holes



The Polio Virus Craze: Its back!



But this time, its published

The Polio Virus Craze: Its back!



Poliovirus is CNS-trophic

http://ppoliomyelitis.weebly.com/transmission--immune-system.html

NecL5, the “polio receptor” is 
expressed in the CNS and in 

CNS tumors



Poliovirus spliced w Rhinovirus is CNS 
trophic, not CNS toxic

Convection enhanced delivery theoretically increases delivery volume



Dose-Escalation vs. Historical Controls



Relatively Well Tolerated



Patient at Dose Level 5 with Response?

Baseline s/p surgery for ICH Disease Progression 
(7mo)

1 cycle CCNU 9 cycles CCNU
1 year off CCNU
32 mo sp PVSRIPO



Does it Prolong Overall Survival?

Median OS looks about the same



The tail is at 21%

Does it Prolong Overall Survival?



Number at risk is 2

Does it Prolong Overall Survival?



Maybe.  Further study warranted….

21% survival at 5 years after 
recurrence is interesting!



Let’s talk hope!

Updates from the ASCO Meeting 2019
http://kawaiibutoldfashioned.blogspot.com/2017/02/double-rainbow.html

http://kawaiibutoldfashioned.blogspot.com/2017/02/double-rainbow.html


• 160-200K patients per 
year (25K for glioma)

• In 5-10% of patients, brain 
metastases are the first 
sign of cancer

• Up to 40% of patients  
some subtypes of cancers 
will develop brain 
metastases

Brain Metastases: 
The most common brain tumor



• Surgery, focal radiation, and 
whole brain radiation (WBRT)

• Patients & MDs don’t like WBRT!

• Leukoencephalopathy in >34%    
at 6 months out

• New data shows oral and IV 
medications work in the brain!

Treating Brain Metastases
Image from jkna.org

Enlarged ventricles Changes to the white matter



3rd Generation ALK Inhibitors Give 
Meaningful CNS Responses

203 patients in phase I and II trials with brigatinib (3rd Gen ALK TKI)

Camidge DR et al Journal of Clinical Oncology 2018 36 no.26 Sept 10 2018. 2693-2701.

Progressive IC Disease

Stable Disease Complete Responses

Partial Responses



Camidge DR et al Journal of Clinical Oncology 2018 36 no.26 Sept 10 2018. 2693-2701.

Median PFS 14.6months
(95% CI: 12.7-36.8)

Patients in the higher dose brigantinib cohort mPFS 18.4 months
And median overall survivals not met at publication!

3rd Generation ALK Inhibitors Give 
Meaningful CNS Responses



3rd Generation EGFR TKI Improves PFS in CNS 

Osimertinib
15.2 months

N= 53

9.6 months
N= 63 Gefitinib or erlotinib

CNS progression 
6%    osimertinib
15%  gefitinib or erlotinib

and reduces risk of CNS as site of progression

J Soria et al. N Engl J Med 2018;378:113-125.



Intracranial Response

Presented By Michael Davies at 2017 ASCO Annual Meeting

Symptomatic

No sx, no prior rx No sx, w prior rx

v600D/K/R

BRAF/MEK Inhibitors Give Meaningful 
CNS Responses



Now, NTRK Inhibitors Give Meaningful 
CNS Responses

NSCLC patient on larotrecinib



NTRK Inhibitors Give Meaningful CNS 
Responses in Brain Mets

Presented By Alexander Drilon at 2019 ASCO Annual Meeting

Duration of response in brain metastases up to 18 months
with larotrectinib



NTRK Inhibitors Give Meaningful CNS 
Responses in Primary Brain Tumors

Presented By Alexander Drilon at 2019 ASCO Annual Meeting

Duration of response in pediatric primary gliomas up to 16.5 months
with larotrectinib



NTRK Inhibitors Give Meaningful CNS 
Responses 

Poster by A Drilon from 2019 ASCO Annual Meeting

Entrectinib



Oh, and Met Inhibitors Give Meaningful 
CNS Responses!

Presented By Juergen Wolf at 2019 ASCO Annual Meeting

Met exon 14 skipping 
mutations in approx. 3-4% of 
NSCLC

Capmatinib is selective & 
potent met inhibitor

13 pts in phase 2 GEOMETRY 
study w brain mets at 
baseline (3.3 mets/pt)

54% (7/13) IC response with 4 
CRs!

IC disease control 12/13
(I don’t have DOR)



And, RET inhibition, too!

RET mutation/alterations common in advanced medullary 
thyroid CA

1-2% of NSCLC have RET fusions

Presented By Justin Gainor at 2019 ASCO Annual Meeting



Slide 13

Presented By Justin Gainor at 2019 ASCO Annual Meeting



Learning Points

• Optune is a reasonable 
option for some patients, but 
is not without controversy

• PVSRIPO needs a bigger 
study (its getting one)

• Careful use of targeted 
therapies in CNS metastatic 
disease may allow deferred 
radiation and reduce CNS 
relapse.

• There are multiple drugs in the 
pipeline that have CNS 
activity, so the future is bright!
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