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Outline
* the standard
* why should we choose the patients?
* how could we choose the patients?
* which are the choices?
* the choice of choosing: is it the right choice?




e the standard

Outline




Probability of Overall Survival [%6)

Radiotherapy plus temoz olomide

Stupp 2005 NEJM

Stupp 2009 Lancet Oncol

47
100 —
80 — —— Combined
20 —— Radiotherapy
70 p<0-0001
= BD-
E 50+
=
7 40—
30
20+
10- e =
n=286
0 |

Tima (yaars)




Outline
* the standard
* why should we choose the patients?




Deaths/

patients
Age<Llvyears
Radiotherapy  83/88
Combined 79/95
AgezLlyears
Radiotherapy  195/198
Combined 1751492
Age 50-60 years
Radicthempy 109111
Combined 107,/109
Age>60years
Radiotherapy 86/87
Combined T4'83

Hazard ratio
(95% C1)

1.0
0-6 (0-4-0-8)

1.0
07 (0-5-0-B)

1.0
0-7 (0-5-0-9)

1.0
0-7 (0-5-0-57)

Median

(months: 95% CI)

136 (11-6-15-6)
174 (15-3-21.5)

119 (10-6-12-6)
13-6 (11-8-15-1)

12.0 (10-0-14.-2)
14-6 (13-6-17-9)

118 (10-4-127)
10-9 (8-9-14-9)

2years ()

14.8(83-23.0)

34-7(25-3-44-3)

9-1(5-6-127)
235 (T7-7-297)

11.8(6-6-18:6)
248(171-322)

57 (21-12.0)
71.8(13-5-31.7)

Why?

3 years (%)

65 (25-131)
254 (17-0-34-7)

3.4 (14-67)
114 7-316-5)

47 (15-9-4)
11.0 (6-0-17-7)

23 (0-4-7-2)
123 (6-1-20-8)

4 years (%)

49(15-113)
201 (12-4-29-1)

2.3(0-8-52)
82 (47-12-9)

21 (0-4-6-6)
8002-8-142)

2.3(0-473)
B8 (36-16-9)

5 years (%)

49({15-113)
17-0{9-8-25-9)

0-7{0-1-3-5)
6-4(3-2-11-0)

11 (0-1-5-1)
6-4(2-6-12.6)

6-6 (2-1-147)

Stupp R 2009 Lancet Oncol
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Outline
* the standard
* why should we choose the patients?
* how could we choose the patients?







Age itself?

\

Why the life expectancy of elderly
pts with GBL is significantly shorter
than younger pts?

Holdhoff M 2013 JNCCN



How? Age

Biological factors?
-Less IDH1 mutation
-Less m-MGMT
-TP53 mutation

Ageitself?|  [-EGFR amplification

N

Why the life expectancy of elderly
pts with GBL is significantly shorter
than younger pts?

Holdhoff M 2013 JNCCN



How? Age

Biological factors?
-Less IDH1 mutation

Less m-MGMT -Less reZ.ectliqon
TP53 mutation -Less radiotherapy

Less therapy?

Ageitself?| |-EGFR amplification | |™€5S <t

Iwamoto FM 2008 Ann Neurol
-More need of
\ supportive care

-More frequent toxicity

—
Why the life expectancy of elderly
pts with GBL is significantly shorter
than younger pts?

Holdhoff M 2013 JNCCN



How? Age

Medlan overall survival

—— TMZ 5-0 months
—— 34 Gy 7-0 months
—— 60 Gy 5-2 months

. >70yy
Nordic

randomized
phase Il
trial

|
(1] ) 12 18 24 30 36
Survival (months)
Malmstrom A 2012 Lancet Oncol






A complete
surgical
excision of
HGG is
impossible

Is the extent
of resection
really an
independent
factorin
predicting
survival?

\
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Scoccianti S 2010
Neurosurgery

Gross total removal

Radical surgery is better than
partial surgery or biopsy




How? Extent of surgery

Weight Hazard ratio
Study ID Year LnHR/SE(LnHR) (%) with 95% CI
Simpson 1993 -0.663/0.1319 '._ 34.86% 0.5153(0.3979 to 0.6673)
Kelly 1994 -0.6394/0.1907 & '; 16.68% 0.5276 (0.3631 to 0.7667)
Kiwit 1996 -0.4574/0.2236 = _" | 12.13% 0.6329 (0.4083 to 0.981)
Kreth 1999 -0.2277/0.1343 @ ".' 33.62% 0.7964 (0.6121 to 1.0362)
Vuorinen 2003 -0.9996/0.473 . 2.71%  0.368 (0.1456 to 0.93)
META-ANALYSIS: . © . 100% 0.6084 (0.5223 to 0.7088)

0.1 1 10
HR (log scale)

Radical surgery is better than
partial surgery or biopsy

Tsitlakidis A 2010 J Neurosurg






How? General and neurological PS

1,0 NPS
<2
_=>2

0,8

0,6

0,4

0,2

0,0

DAYS

Patients with poor general and
neurological performance have
worse prognosis than the others

Magrini SM 2006 IJROBP




How? RPA “new version”’

RPA Definition variables Survival
class (mo)

1 <50y and KPS >=90 17.1

IV * <50y and KPS <90 11.2
* >=50Y, KPS >=70,
resection, and working

\% * >=50Y, KPS >=70, 7.5
resection, and not
working
* >=50Y, KPS >=70,
biopsy only
* >=50Y, KPS< 70

Li J 2011 IJROBP



IDH1 MUTATIONS

REVEALED ™Z
Cancer-associated IDH1 mutations ¥
produce 2-hydroxyglutaratein B
glioblastomas 06-MG N7-MG, N3-MA
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How? Biological aspects
“MGMT methylation”

Biological effect 2 reduced DNA repair, association with G-
CIMP phenotype in IDH1/2 mutant tumours

Better response to chemotherapy-> better OS and PFS

Problems related to the identification methods have been
debated

None of the present or ongoing trials answering this question:
patients with MGMT methylation should be treated with TMZ
(alone or concomitant and adjuvant to RT) or not?

Weller M 2013 Lancet Oncol
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Medlan overall surdhal
—— mMGMT 9-7 months (95% Ol B-0-11-4)
—— UWMGMT &-8 months (95% 0 5-8-77)

Medlan overall survival
—— MMGMT 9-0 months (95% (1 8-0-10-0)
—— UMGMT &-9 months (95% (1 5-9-7-9)

TMZ alone -

Irrespective to
the treatment

n=72

n=203

Malmstrom A 2012 Lancet Oncol



How? Biological aspects
“IDH mutation”

Biological effect = increased concentrations of 2-
hydroxyglutarate, association with G-CIMP phenotype

Differentiate| IDH-wild type|vs| IDH mutant glioma
worse better prognosis

IDH status could be included in future classification
IDH-mutant tumours are driven by specific epigenetic
alterations, phenotypically characterized by a status (G-CIMP-
positive) suitable for specific therapeutic interventions

IT HASN’T A DEFINED ROLE IN CLINICAL DECISION MAKING

Weller M 2013 Lancet Oncol



A Glioblastoma

How? Biological aspects
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How? Biological aspects "* .
“EGFR v lll rearrangement’”<E

Biological effect = deletion of the gene EGFR: results in a
costitutive and ligand independent oncogenic mutation

The mutation can probably be considered a negative
prognostic factor (reduces long term survival)

Target treatments against EGFR are not effective

EGFR v lll mutation is an immunogenic factor that could
possibly be used as target for “vaccination”

EGFRvIII mMRNA has been detected in the serum of patients
with EGFR vllI positive-glioblastoma-> it could be useful to
monitor response to therapy and to detect relapse

Weller M 2013 Lancet Oncol



How? Biological aspects
“integrins”

- Integrins = cell adhesion molecules involved in glioma cell
migration/invasion and angiogenesis

- Any integrin, if overexpressed, is involved in multi-drug
resistant glioma cells and is responsible for their increased
adhesive and invasive capacities.

- Others are up-regulated on the endothelium cells during tumour
angiogenesis and are rapidly accessible in tumour blood vessels;
they stimulate endothelium cells proliferation, migration and
lumen formation

- Elevated levels of integrins were found in glioma stem cells

Martin S 2012 Frontiers in Oncol



How? Biological aspects
“p53 in glioma”

- P53 expression is related with p53

Partners
© oy T mutation;
TGFp Clathrin
Cellular &, "PoP= . Problems are evident regard the prognostic
Str 2 . . .
; value of p53 in GBL ; it is not validated as
> s independent prognostic factor
E‘lﬁ:;llf? CCt:;;ges p63/p73 \
i ps3 soforms
Activated oncogenes e i 2 ° . ° .
e oher - p53isinvolved in regulation of neural stem
| Modifiers | s cells=> its alteration can increase loss of cell
e e differentiation and increase in
Aip4/itch

neurospehere renewal

- conflicting results are evident about the
relationship between p53 and response to
Lz

Martin S 2012 Frontiers in Oncol



How? Biological aspects | :‘*
‘“gene profile” -

Determination of gene expression profile derived from classic
tumour samples === clinical outcome
The HOX signature and EGFR expression === independent
negative prognostic factors
The functional association of HOX gene signature with
glioblastoma stem cells have been confirmed and the negative
prognostic effect was confirmed Murat A 2008 JCO

Gallo M 2013 Cancer Res

A new classification of GBL based on supervised gene
expression profiling, guided by patients outcome:

a) pro-neural

b) proliferative glioblastoma

c) mesenchymal

Phillips HS 2006 Cancer Cell
Verhaak RGV 2010 Cancer Cell



How? Biological aspects :‘*
‘“gene profile” -

Determination of gene expression profile derived from classic
tumour samples === clinical outcome
The HOX signature and EGFR expression === independent
negative prognostic factors
The functional association of HOX gene signature with
glioblastoma stem cells have been confirmed and the negative
prognostic effect was confirmed Murat A 2008 JCO

Gallo M 2013 Cancer Res

A new classification of GBL based on supervised gene
expression profiling, guided by patients outcome:
pro-neural
neural
classic
mesenchymal

glioblastoma

Phillips HS 2006 Cancer Cell
Verhaak RGV 2010 Cancer Cell
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Outline
* the standard
* why should we choose the patients?
* how could we choose the patients?
* which are the choices?




Which choices?

* Single treatment

* Combined treatment a. Radiotherapy alone
b. Chemotherapy alone
c. Others?



Outline
* the standard
* why should we choose the patients?
* how could we choose the patients?
* which are the choices?
* the choice of choosing: is it the right choice?







Based on overall assessment and
best clinical judgment:

Is the patient well enough to
consider combination therapy?

Yes

Elderly patients

(age >70 y) with

newly diagnosed
glioblastoma

~ Age based

T e—

Combination therapy®:
RTS/TMZ + by TMZ52

RT alone
(short-course)®
OR
TMZ monotherapy (if MGMT
promoter methylation is

detected)*

OR
Best supportive care

approach

Holdhoff M 2013 JNCCN




- Performance

Status +
Age

WHO PS 0-2

——

Age 6570 Age =70

RT 60 Gyf30

RT &0 Gyf30

WHO P3 34

Concurrent'adjuvant TMZ Concurrent/adjuvant TMZ

W
i

Short course BT

Short course RT

Lapierre M 2013 Cancer Treat Rev



Glioblastoma

'

v

Clinical trial? 1&-----1 Age <6570 years Age=65years [----- $ Clinical trial?
RT/TMZ -TMZ MGMT methylated MGMT unmethylated
TMZ RT
ior
RT/TMZ—TMI*
[ ]
Biomarker

based approach

Lapierre M 2013 Cancer
Treat Rev



] 0 10 20 30 40 50 60 70 8o 90 100
Pﬂlnﬁ | | | | | | | | | | | | | | | | | | | |
Treatment Temozolomide and radiotherapy Radiotherapy
assignment ' '

Agelyears) <50 =50 and <60 =60
| | |
Extent of Complete resection Partial resection Riopsy
SUTgEry | | |
MMSE score ":I"? "1:?
Corticosteroids No Yes
at randomisation L |
- 1] 50 100 150 200 250 3040 150 400

Total paints | | | | | | | | | | | | | | | | |
Median survival, 24 22 20 18 16 14 12 10 g
months Lt 1 | - | | | | |

23 21 159 17 13 11 g
2-yearsurvival 03 0-40 0-30 0-20 0-10

L | | I |
probability | | | |

0-45 0-35 025 015

Nomogram
based approach

Gorlia T 2008 Lancet Oncol
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Treatment Temozolomide and radiotherapy Radiotherapy
assignment ' '

Age(years) <50 >50 and <60 =60

| | |
Extent of Complete resection Partial resection Riopsy
surgery | | |
MMSE score ":I"? "1:?

Conclusions. The authors would not recommend the use
of this tool in patient counseling.

13 21 19 17 15 13 11 9

2-yearsurvival 03 0-40 0-30 0-20 0-10
| | | | |
probability | | | I
0-45 0-35 0-25 0-15

Nomogram
based approach

Parks C 2013 Neuro-Oncology



Outline
* the standard
* why should we choose the patients?
* how could we choose the patients?
* which are the choices?
* the choice of choosing: is it the right choice

* Chemo-radiotherapy integration: for some
but not for all?




* for the majority of our patients

* mostly dependent on performance status

» for different reasons for the different patients
* of course, this is only a temporary choice...



Continuing to study the
problem:

- New biological target

- New target/non target
therapies

- New integrations







