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Outline
Molecular biology of Glioma: Is there an opportunity for 
targeted therapies?

Glioblastoma: Current and Emerging Treatments

Post‐surgical treatment of Grade 2 Glioma:
RTOG 9802 Trial. 

Postsurgical treatment of Anaplastic Oligodendrogliomas
EORTC 26951 and RTOG 9402 Trials



ISOCITRATE DEHYDROGENASE (IDH) MUTATIONS



ISOCITRATE DEHYDROGENASE  1 AND 2



Mutations in IDH1 and IDH2

2‐Hidroxiglutarate  Massive methilation of DNA CpG islands
 Damages DNA  Genetic Instability ‐‐ >           

Chromosome losses (ej 1p19q del)



NOTE: ATRX mutations and 1p/19q codeletion are mutually exclusive events



GLIOMAS CLASSIFICATION ACCORDING TO MOLECULAR SUBTYPE



GLIOMAS CLASSIFICATION ACCORDING TO HISTOLOGICAL CLASS AND GRADE



IDHwt GLIOBLASTOMA



GLIOBLASTOMA
Treatment after maximal safe resection



EORTC/NCIC Phase III Trial: Radiotherapy ± Temozolomide in 
Newly Diagnosed GBM

Patients with newly 
diagnosed GBM and 

WHO PS 0‐2
<70 year‐old

(N = 573)

4‐wk 
break

Focal radiotherapy 
60 Gy 5 days/wk

Focal radiotherapy 
60 Gy 5 days/wk +
Temozolomide*
PO 75 mg/m2/day

Mirimanoff RO, et al. J Clin Oncol. 2006;24:2563‐2569.

Wk 6

Adjuvant
Temozolomide

PO 150 mg/m2/day for 
5 of every 28 days (cycle 1), 

then 200 mg/m2/day 
for up to 5 additional cycles

*Plus Pneumocystic carinii prophylaxis with pentamidine or trimethoprim‐sulfamethoxazole

 Primary endpoint: OS

 Secondary endpoints: PFS, safety, quality of life



Temozolomide: Standard of Care 
in GBM

First adjuvant systemic chemotherapy to show significant promise in 
GBM

Phase III study (N = 573): 2‐year OS rate improved from 10.4% with RT alone to 
26.5% with temozolomide

Stupp R, et al. N Engl J Med. 2005;352:987‐996.
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Months

Median Survival
RT + temozolomide: 14.6 months
RT alone: 12.1 months





Randomized clinical trial of continuation or non-continuation with 6 cycles of temozolomide after the first 6 cycles of standard first-line treatment in patients with glioblastoma. A 
Spanish Research Group in Neuro-oncology. Trial: GEINO 1401

Presented By Carmen Balana at 2019 ASCO Annual Meeting



Trial design 

Presented By Carmen Balana at 2019 ASCO Annual Meeting



PFS by treatment arm

Presented By Carmen Balana at 2019 ASCO Annual Meeting



How to improve the Stupp Regimen?

AVAGLIO Trial. Adding Bevacizumab to RT/TMZ in newly diagnosed
GBM

900 patients randomized to RT/TMZ + BVZ or Placebo



IRF‐Assessed PFS (Secondary Endpoint) 

BEV = bevacizumab; CI = confidence interval; HR = hazard ratio; IRF = Independent Review Facility; mo = months; PFS = progression-free 
survival; Plb = placebo; RT = radiotherapy; TMZ = temozolomide

Stratified HR: 0.61 (95% CI: 0.53–0.71)
p<0.0001 (log-rank test)

4.3 mo 8.4 mo
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BEV = bevacizumab; CI = confidence interval; HR = hazard ratio; OS = overall survival; 
Plb = placebo; RT = radiotherapy; TMZ = temozolomide



Randomized Phase 3 Study Evaluating the Efficacy and Safety of 
Nivolumab vs Bevacizumab in Patients With Recurrent 

Glioblastoma: CheckMate 143
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Events, 
n

Median OS 
[95% CI], months

12-Month OS Rate 
[95% CI], months

Nivolumab 154 9.8 [8.2, 11.8] 41.8 [34.7, 48.8]

Bevacizumab 147 10.0 [9.0, 11.8] 42.0 [34.6, 49.3]

Events, 
n

Median PFS 
[95% CI], months

12-Month PFS Rate 
[95% CI], months

Nivolumab 171 1.5 [1.5, 1.6] 10.5 [6.5, 15.5]

Bevacizumab 146 3.5 [2.9, 4.6] 17.4 [11.9, 23.7]

Overall Survival and Progression‐Free Survival
Nivolumab vs Bevacizumab in Recurrent GBM

Progression‐Free Survival

HR = 1.97 [95%CI: 1.57, 2.48]
P < 0.0001

Nivolumab
Bevacizumab

Months

0 3 6 9 12 15 18 21 24 27

Pr
ob

ab
ili

ty
 o

f P
ro

gr
es

si
on

-F
re

e 
Su

rv
iv

al

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

184 41 27 19 18 12 10 7 1 0
185 88 46 32 27 19 12 3 1 0

Nivolumab
Bevacizumab

No. at Risk

Censored

Overall Survival

HR = 1.04 [95%CI: 0.83, 1.30]
P = 0.76
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Clinical Trials of Nivolumab in Newly Diagnosed GBM

Treatment until:
• Confirmed progression
• Unacceptable toxicity
• Discontinuation due to 

other reason

Follow-up:
• Safety
• Progression
• Survival

Patients
• Newly diagnosed GBM
• MGMT methylated or 

indeterminate status

Randomized

Nivolumab + RT + TMZ
Nivolumab

+
RT and TMZ

Nivolumab
+

TMZ

Placebo + RT + TMZ
Placebo

+
RT and TMZ

Placebo
+

TMZ

CheckMate 548 (NCT02667587): Nivolumab or placebo in combination with RT + TMZ in newly diagnosed patients with 
MGMT-methylated or indeterminate GBM

Treatment until:
• Confirmed progression
• Unacceptable toxicity
• Discontinuation due to 

other reason

Follow-up:
• Safety
• Progression
• Survival

Patients
• Newly diagnosed GBM
• MGMT unmethylated 

status

Randomized

Nivolumab + RT
Nivolumab

+
RT

Nivolumab

TMZ + RT
TMZ

+
RT

TMZ

CheckMate 498 (NCT02617589): Nivolumab or TMZ in combination with RT in newly diagnosed patients with 
MGMT-unmethylated GBM

Endpoints:  
Primary: OS
Secondary: PFS and 12‐
month OS rate

Endpoints:  
• Primary: OS
• Secondary: PFS



GBM. Future directions. 

IDH1/2 inhibitors

CAR‐T cell therapy 



Post‐surgical treatment of Low‐grade Glioma: RTOG 9802 Trial



‐251 patients enrolled
‐Enrollment period: 1998 until 2002
‐Principal Objective of the study: Overall survival

Post‐surgical treatment of Low‐grade Glioma: RTOG 9802 
Trial

PCV: Procarbacine, Lomustine and Vincristine. 1 Cycle = 6 weeks







RT alone RT + PCV

Median 4 years 10,4 years

5‐year 44.1% 61.2%

10‐year 20.9% 50.6%

PROGRESSION FREE SURVIVAL (RTOG 9802)





TREATMENT OF GRADE 3 OLIGODENDROGLIOMAS
(Anaplastic)

EORTC 26951 and RTOG 9402 trials



Treatment after surgery
RTOG 9402EORTC  26951

Cairncross G et al. JCO 2006; 24:2707
Van den Bent et al. JCO 2006; 24:2715

Time of enrollement: >6 years







Muchas gracias por su atentción


