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Glioblastoma:

Prime example of the
Bedside-to-Bench-to-Bedside
paradigm...

...with some considerable success!
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Let's put things into perspective:
What's the problem?

Patients die of
-Local recurrence around resection site
-Diffuse/Distant in-brain recurrence
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Table |. Importance of Prognostic Factors Demonstrated in Cooperative Group Trials

Fatient variables

Study Age PS Syrmptoms Mental Status Morphology Extent of Resection

BTSG

Walker et al, 19782 e Yfes e M MA fes

Walker et al, 19803 Yes Yas Yes MA Mecrosis A,

Green et al, [9834 Y es as Y es A GEM v ather Tes
MNCCTG

Dinapoli et al, 19935 Yes fas A A, MNA, Tes

Elliott et al, 19974 e Yfes P, M MA fes

Buckner et al, 20017 Yes +i- MA A= Tumor grade Yes
RTOG RPA

Curran et al, 19938 Yes Yes MNA Yes GEM v AAF Tes

Abbreviations: P5, performance status; BTSG, Brain Tumeor Study Group; NA, not available; GBEM, glioblastoma multiforme; NCCTG, MNorth
Central Cancer Treatment Group; RTQG, Radiation Therapy Oncology Group: RPA, recursive partitioning analysis; AAF, astrocytomas with
anaplastic or atypical foci.

“Mini mental status examination.

Factors Influencing Survival in High-Grade Gliomas

Samin Onecol 30 (suppl [9):10-14.
Jan C. Buckner
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3D-recurrence-patterns of ghiobastomas after CT-planned postoperative
irradiation

Ulrich Dppilz*, Dirk Maessen, Hildegard Zunterer, Susanne Richter, Michael Flentje

Radiothe rapy and Oncology 53 (1999 53-57
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Fig. 2. Minimal distance between the 90%-isodose- and the recurrent
tumour-surface (n = 32), differential (hatched columns) and comulative

{dotted line).
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Dose-Escalated Conformal Radiotherapy
of Glioblastomas - Results of a Retrospective
Comparison Applying Radiation Doses of 60 and 70 Gy

Reinhold Graf® Bert Hildebrandt® Wolfgang Tilly? Geetha Sreenivasa® Renate Ullrich?
Klaus Maier-Hauff* Roland Felix® Peter Wust? Onkologie 2005;28:325-330
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Fig. 1. Kaplan-Meier 2-year survival curves for ~ Fig. 2. Kaplan-Meier 2-year survival curves for ~ Fig. 3. Kaplan-Meier 2-year survival curves for

65 patients with glioblastoma according to plan- 135 patients with glioblastoma according to pre- 135 patients with glioblastoma according to ap-
ning scheme (2-D-planning vs. 3-D-planning). scribed dose (group 60: prescribed dose 60 Gy,  plied dose range (0-35. 56-65 and 66-75 Gy).

group 70: prescribed dose 70 Gy).
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Only five things to do to improve
Glioblastoma therapy......
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First Task:
Improvement of Therapy Precision

09.05.2008 10
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targeted therapy works only when the targetisthere
radiation works only when it reaches the target

09.05.2008 targeting is the key 1
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Translation (MV+SD, cm) Rotation (degrees)
X y z Vector (cm) X y z

Delta-Cast™

(Intracranial) 0.039+0.175 | 0.083+0.232 | 0.005%0.174 0.312+0.152 0.073+1.018 | 0.13+1.653 | -0.25+0.0881
Thermoplastic

masks

(intracranial) -0.02+0.227 0.23+0.233 | -0.15440.277 0.472+0.174 -1.47+1.75 | -0.13+1.921 -0.06+2.18
Delta-Cast™

(neck) -0.158+0.207 | 0.225+0.241 | 0.179+0.479 0.586+0.294 1.027+3.527 | 1.013+2.556 | 1.257+3.008
Thermoplastic

masks (neck) | 0.205+0.298 | 0.407+0.516 | 0.142+0.393 0.7260.445 -0.2+2.31 -1.3+2.69 -1.09+2.02

Table 1. Results with the example of automatic bony registration

09.05.2008

J. Boda-Heggemann, |[JROBP, 2006
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Done !
Not much room for improvement left
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Second Problem:
Improvement of Therapy Conformality

09.05.2008 18
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> Leaf Sequencers

+ Software converts fluence maps

to MLC leaf positions vs. MU

—

gl
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Done !
Not much room for improvement left
beyond IMRT and Particle Therapy
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Third Problem:
Knowing WHAT to hit.....
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/] 3D MRSI FOR RESECTED HIGH-GRADE GLIOMAS BEFORE RT:

TUMOR EXTENT ACCORDING TO METABOLIC ACTIVITY IN RELATION NAANNHEIM
TO MRI smbH

‘ Int. J. Radiation Cncology Biol. Phys., Vol 39, Mo, 1, pp. 126137, 2004 tedizinische Fakultit im der Universitit Heidelberg

INTERDISZ

Fig. 5. Patient with right central GBM after surgical resection. (a) T -weighted MRI post gadolinium showing
contrast-enhancing residual tumor around RC and toward falx cerebri. (b) Ty-weighted MRI{FLAIR) showing abnormal
hyperintense signal corresponding to the area of contrast enhancement: superimposed CNI2 (broken line) reveals
metabolic activity within and beyond FLAIR abnormality. (Note lateral extension of CNIZ beyond hyperintensity). (¢}
T,-weighted MRI post gadolinium with superimposed spectroscopic contours CNI2, CNI3, and CNI4 {from outside to
inside). {Note, CNI contours reveal metabolic activity mamnly outside/beyond contrast enhancement.) (d) Follow-up
T,-weighted MRI post gadolinium showing thickening of contrast-enhancing rim arcund RC and a new focus of contrast

| I @t(ﬁlzog@ 04 enhancement at 1.2 months after course of conventional RT wath 60 Gy. 25
")
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Still a long way to go !
-PET
-Diffusion weighted MRI

-New Contrast Agents
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Fourth Problem:
Knowing WHEN to hit.....
(and this is where B2B starts....)

09.05.2008 27
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Froure 4 — Effect of irradiation on xenograft glioma tumor. Glioma
tumors s.c.-grafted in mice treated with either the ultnfractionated
regimen (@) or the conventional. single dose per day radiation regimen
(B or not treated ol

09.05.2008 29
Beauchesne, Int J Cancer, 2003
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2069 Pulsed Reduced Dose-Rate Radiotherapy: A Novel Re-Treatment Strategy in the Management of

Large Volume Recurrent Glioma

W. A. Tome, J. Atkinson, H. 1. Robins, K. Rassmussen, J. S. Welsh, P. Mahler, S. P. Howard

University of Wisconsin, Department of Human Oncology, Madison, WI
Background and Purpose: Radiotherapy delivered below standard dose-rates reduces normal tissue toxicity and can induce significant

tumor regression in some tumor types. Early clinical studies that fracti reduced dose-rate external beam

radiotherapy could achieve an improved therapeutic ratio. The factors and mechanisms that determine the response of normal cells

and tumors to reduced dose-rate irradiation remain largely unknown. IIl COIlVeIltIOIlal I'adIOtheI'apy a dOSC Of 2 Gy 1S
delivered at a dose rate of 4—6 Gy/min, which means that the delivery of this dose
reqUireS Only a feW mil’lutes. By reducing the effective doserate

and increasing the treatment time, it becomes possible for repair processes to be active during irradiation. A reduced dose-rate
can either be obtained by using a continuous reduced dose-rate irradiator, or by dividing the standard 2 Gy fractions into a number

of equal sub-fractions that are delivered in a pulsed manner separated by a fixed time interval, allowing for repair during each subfraction.

This is done by d€l1vering treatment in a series of 0.2 Gy pulses separated by 3-minute time
intervals, creating an apparent

dose rate of 0.0667 Gy/min. We have termed this re-irradiation technique pulsed reduced dose-rate radiotherapy (PRDR). This
pulsed approach will preferentially protect normal tissue and have almost the same effect in terms of tumor cell kill because repair

capacity is greater in late responding normal tissues than tumors.

Materials/Methods: Between January 1999 and March 2007, 99 patlel’ltS with recurrent gliomas were re-irradiated using PRDR

(mean dose 50 Gy) delivered in 1.8-2.0 Gy fractions. Prior to the initiation of PRDR, all patients had received conventional

radiotherapy, 68 had multiple surgeries, 14 radios . 4 GliaSite b, py and 78 received conventional chemotherapy
and/or one or more experimental therapies. MRI-CT fusion with 3-dimensional planning was used for all patients. The treatment
volume was the volume of the contrast-enhancing lesion and surrounding edema on pre-treatment MRI plus a 2 cm margin. Due to

the complexities of MRI interpretation; overall survival at six months was used as the study end point.

resutis: 1 hirty-one (31.3%) of these 99 heavily pretreated patients had an overall survival

of six months or greater.
09.05.2008 31
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A PHASE II TRIAL OF RE-IRRADIATION USING PULSED REDUCED DOSE-RATE EXTERNAL BEAM RADIOTHERAPY
FOR THE TREATMENT OF RECURRENT SUPRATENTORIAL HIGH GRADE GLIOMAS.

Study Chairmen
Radiation Oncology:

Steven Howard, M.D., Ph.D.
Phone: (608) 263-8500
Fax: (608) 262-8430
E-Mail: howard@humonc.wisc.edu

Study Co-Chairmen
Radiation Oncology:

Jarrod Adkison, M.D.
Phone: (608) 263-8500
Fax: (608) 262-8430
E-Mail: adkison@humonc.wisc.edu

Co-Investigators
Statistics:

Rick Chappell, PhD

Radiation Oncology:
Peter Mahler MD, PhD

Medical Oncology:
H. Ian Robins, MD

Neuro-Radiology:
Howard Rowley MD

Medical Physics and Bio-mathematical Modeling:
Wolfgang Tomé, PhD

Radiation Oncology:
James S. Welsh, MS, MD
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Fifth and last (and biggest) Problem:
Knowing WHAT else to do.....
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dense cellularity, cell proliferation,
microvascular proliferation, focal necrosis
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a) Thank God there's Temodal!
(and | really mean it)

09.05.2008 35



Neuro-Oncology Working Group 61 Trial of Nimustine Plus

’ Teniposide Versus Nimustine Plus Cytarabine Chemotherapy in
Addition to Involved-Field Radiotherapy in the First-Line {

Treatment of Malignant Glioma

Tum oRZENTRUM BAANNHEIM
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Rationale for Combination of TEM and RT:

The simple:
TEM worked in Glioblastoma !!

The more elaborate:

TEM silences MGMT which repairs DNA-Damage
and may be induced by RT

09.05.2008
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Stupp et al.
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£
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plus temo-
zolomide

Figure 1. Kaplan-Meier Estimates of Overall Survival According to
Treatment Group.

The hazard ratio for death among patients treated with radiotherapy plus temo-

zolomide, as compared with those who received radiotherapy alone, was 0.63
(95 percent confidence interval, 0.52 to 0.75; P<0.001).

09.05.2008

Radiotherapy plus Concomitant
- and Adjuvant Temozolomide for Glioblastoma

AANNHEIM

idelberg
N Engl ) Med 2005;352:987-96.

TREATMENT AFTER DISEASE PROGRESSION

If disease progression occurred, further reamment
was at the physician’s discretion. At the cutoft date
(May 10, 2004), 512 patients — 268 in the radiother-
apy group (94 percent) and 244 in the radiotherapy-
plus-temozolomide group (85 percent) — had dis-
ease progression. At the time of progression, 23
percent of patients in both treatment groups under-
went a second surgery, and 72 percent of patients
in the radiotherapy group and 58 percent in the ra-
diotherapy-plus-temozolomide group received che-
motherapy. Salvage chemotherapy consisted of
temozolomide in 60 percent of patients in the ra-
diotherapy group and 25 percent of patients in the
radiotherapy-plus-temozolomide group. The re-
sponse to salvage chemotherapy was not recorded
as part of our study.
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MGMT Gene Silencing and Benefit
from Temozolomide in Glioblastoma

Monika E. Hegi, Ph.D., Annie-Claire Diserens, M.5c., Thierry Gorlia, M.Sc.
Marie-France Hamou, Micalas de Tribolet, M.D., Michael Weller, M.D.,,
Johan M. Kros, M.D., Johannes &. Hainfellner, M.D., Warren Mason, M.D.
Luigi Mariani, M.D.,, Jamoline E.C. Bromberg, M.D., Peter Hau, M.D.,

Frobabilky of Cvaral Survival (3%
pEyusvnIwes

Rerné O, Mirmanoff M.D., ). Gregory Caimcross, M.D., Robert C. Janzer, M. T T T T T T 1
and Reger Stupp, M.D, B 13 13 4 i L 42
Months
M. at Risk
Unmatyloted 114 100 ] 18 7 4 1
m Mathylatad a2 24 & 46 Y 7 1
549 555 560 ,ﬁ"w;m 527 52¢ MPEL PEL
MR MR Figure 2. Kaplan—Meier Estimates of Overall Sunival, According to MGMT
'_ Prormoter Methylation Status.
g%tg: The difference in surdval bebyeen patients with a methylabed BGRT pro-
Wh— Ral & - BEE & —aibp miter (42 patients, 65 of whom died) and tha = with an urmethylated B GMT
= - - —31bp | promober {114 patierts, 105 ofwhaom died) was highly significant {Pa0001 by

the logrark testl indicating that the MGMT methylition status has prognas.
ticwalue I the group of patierts with a rmethylated BMEMT promober, thers
was a risk reduction of 55 percent (hazard ratio for death, 045; 95 perosmt
confidence intereal | 032 to 06L), as compared with the groupwith an un-
methylabed BT promaoter.
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b) What else really works?
And how well?
Glivec(/CCNU)

Tarceva
Temodal again, but differently....
Avastin(/Topotecan)
Erbitux (?)
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Glivec
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Overexpression of PDGF/PDGFRs in malignant Glioma

Tumor cell compartment

PDGF

>

PDGFR-o

— PDGFR Blockade
V (z.B. Imatinib, SU6668)

Antiproliferative
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Imatinib and hydroxyurea in pretreated progressive

’r glioblastoma multiforme: a patient series
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EFFICACY OF DIFFERENT REGIMENS OF ADJUVANT
RADIOCHEMOTHERAPY FOR. TREATMENT OF GLIOBLASTOMA

Antonella Scheda', Janvier Kaba Finjap®, Jochen Tuettenberg®, Marc Alexander Brockmann®,
Andreas Hochhaus®, Ralf Hofheinz*, Frank Lohr', and Frederik Wenz'

".F.:.!i.rrl'.'i'_r'i.gr Strahlentheraple und Radioonkologie, :Neu:'j-.h:.ﬁi;l
Orkologisches Zenivum, Unbversiidisklin laom Mannhebn, G
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30% initial Responses based on imaging
(not necessarily correlating with a clinical response)

10 % Clinically Useful Responses
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Glivec plus.....
well, Temodal of course....
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Safety and pharmacokinetics of dose-intensive
imatinib mesylate plus temozolomide: Phase 1 trial
in adults with malignant glioma

David A. Reardon ', Annick Desjardins 2, James J. Vredenburgh 2, Sith
Sathornsumetee % Jeremy N. Rich 3, Jennifer A. Quinn 3, Theodore F. Lagattuta
4 Merrill J. Egorin %, Sridharan Gururangan ', Roger McLendon °, James E.
Herndon 11 ¢, Allan H. Friedman 7, August J. Salvado 2, Henry S. Friedman '

Imatinib doses up to 1,000 mg/day for 8 consecutive
days are well tolerated when combined with standard
TMZ dosing for MG patients
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Tarceva
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- Molecular Determinants of the Response
7 of Glioblastomas to EGER Kinase Inhibitors

4 MANNHEIM

l Ingo K. Mellinghoff, M.D., Maria Y. Wang, M.D., Ph.D., IgorVivance, Ph.D.,  KLINIKUM it
. | . P . gGmbH
nremonszeunivesil M A W I SG Universitdtsklinikum
ische Fakultit k E
Epidermal
growth
EGFR facto __ Activated Constituthvely
EGFR activated
. | EGERVIII
\ | |
I i

Figura 1. The PI3K-Akt Signaling Pathway.

The EGFR becornes activated on binding to epidermal growth factor and recruits PI3K to the cdl membrane. PI3K con-
verts phosphatidylinesitol-4, 5-bisphosphate {PIP,) to the second-messenger malecul e PIP, (blue arrows). This second
mes senger then activates downstream effector molecules, such as Akt and the mammialian target of raparmycin
(mTOR), which helpinduce cellular proliferation and blodk: apoptosis. PTEN terminates the PIP, signal (red amows).
09 052008 The mutart receptor EGFRylll is persistently activated in the absence of ligand, ewingto an in-frame deletion within the 53

extracel lular ligand-binding domain.
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The greatest likelihood of a clinical response
to EGFR kinase inhibitors was associated
with coexpression of EGFRvIIl and PTEN
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10-15 % Clinically Useful Responses in
unselected patients
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Temodal again.......
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Angiogenesis:
=N Tasks:
o « Oxygen Supply
* Nutrient Supply
* Removal of ,Waste"

(Metastases)
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Tumor Growth and Angiogenesis
(Folkman, NEJM 1973)
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untreated treated
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Anti-angiogenic Chemotherapy:

Concept

» every cytostatic drug has antiangiogenic properties

* Endothelial cells more susceptible than tumor cells
 Blood-Brain-Barrier no problem

« Endothelial cell not prone to development of resistance
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genic approach in patients

4 Jlioblastoma multiforme:«
Tuettenberg J, Grobholz R, Korn T, Wenz F, Erber R, Vajkoczy P, submltted

MZ: COX2 Inhibitors:
antiangiogenic scheduling downregulate VEGF
ontinuous low dose block endothel cell proliferation

induce endothel cell apoptosis
xffective in GBM widely expressed in GBM
ell tolerated well tolerated

prally available orally available

bFGF +
Celecoxib®

Membrane Phospholipid

~ Phospholipases _~‘

Fraa Mat:h!dnnlm: A::IdJ

|—_|__“__“‘“—'l

Ecyuluu:ygnnasa—| Llpuxygqnas | ﬁmnhmma F-45u'
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Frnataglandlﬂa  HPETEs
‘Thromboxanes HETEs

(Leukotenesy| [N Dannenberg ASCO 2002




-

¥l MANNHEIM
% sGmbH

Tum oRZENTRUM BAANNHEIM

TM Kuinikum GNP
L lUniversitatsklinikum B

inische Fakultdt im der Universitat Heidelberg

konventionelle Dosierung Cancarcallzq  siproblasts

Immmune calls

=r dothelial cells — S 25" =P -

: &'ﬂ:“ﬁ"

kontinuierliche niedrige Dosierung
(Temozolomid)

(+)
anti-angiogene Kombination
(COX-Il Inhibitor)

e éééeéé i, g
L‘\LN“ 3

nach Hanahan et al., JCI 2000
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INTERDISZIPUNARES

genic approach in patients wit Stk

INIKUM PR

glioblastoma multiforme

sklinikum Bl

Tuettenberg J, Grobholz R, Korn T, Wenz F, Erber R, Vajkoczy P, submltted

EE C6 glioma cell line
1 HUVEC

Il H‘n”l.

0 10 20 40 50 80 100 120 150 200 250 300 350 400

09.05.2008

temozolomide (ug/ml)

TMZ for 5d, MTT assay
IC50

C6 200 ug/mi

HUVEC 20 ug/ml

1/10 MTD
for clinical study
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unohistochemistry: COX2, VEGF, VEGFR +++ in all GBMs
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Results (updated) (n=32)
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Overexpression of PDGF/PDGFRs in malignant Glioma
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Tumor cell compartment Vascular compartment
PDGFR- DGFR-B
PDGF
> . '@
PDGFR-a. b
L PDGFR Blockade —
A4 (z.B. Imatinib, SU6668) A4
Antiproliferative ,Vessel Stabilization®
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Improvmg BBB permeablllty by Radlotherapy
' Tag nach RT '

experimentl 6 Iim

Kollaboration Radiotherapie, Neurochirurgie, Medizinische Onkologie; UK Mannheim
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“UEerA,
BEVACIZUMAB YES&RL VEGF-C VEGF-C
VEGF-B VEGF-D VEGF-D
VEGF-E
Extrazellular
coooo|oe losceese ocoooe |oe|ccese

Intrazellular

VEGFR-1/Flt-1 VEGFR-2/KDR VEGFR-3/Flt-4

Angiogenesis Angiogenesis Lymphangiogenesis
Metastasis

Adapted from Dvorak H. J Clin Oncol. 2002;20(21):4368-4380
Hsei V, et al. Pharm Res. 2002;19(11):1753-1756
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VEGF-A
VEGF-A VEGF-C VEGE-C
VEGF-B VEGF-D VEGF-D
VEGF-E
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o 0000 oo locovsve®
Intrazellular
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Angiogenesis Angiogenesis Lymphangiogenesis
Metastases

Adapted from Dvorak H. J Clin Oncol. 2002;20(21):4368-4380
Hsei V, et al. Pharm Res. 2002;19(11):1753-1756
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Bevacizumab + Irinotecan Phase lI+lll Studies:

Vredenburgh JJ et al. Clin Cancer Res 2007
Vredenburgh JJ et al. J Clin Oncol 2007

35 Patienten with relapsed Glioblastoma

24 wks mean PFS (6 Mo. PFS 46%)
42 wks mean OS
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Vredenburgh JJ et al. J Clin Oncol 2007

1.0
E —— PF5 GEM in = 26)
=
=
2 0.8+
o
™
=
2 0.6
=
A
@
& 044
= 1.0+
. — OSGEM in - 35
g 0.2+
= 0.8+
o &
T T T T T =
] 20 40 =] 20 100 B -
o 0.
Tima (weeks) &
™
Fig 1. Eaplar-fsier progression-free surdval (PFS1. GEM, glicblastoma % 0.4
multiforme. =]
o3
0.2+
PFS 1 1 1 I I
] 20 40 &0 20 100
Time (weeaks)

Fig 1. Eaplar-heier overall survieal (051 GEM, glioblastoma multiforme.

OS
09.05.2008 73




Tum oRZENTRUM BAANNHEIM

I'I'M ' KLINIKUM
InTeRoiszipUNines 3 lUniversitdatsklinikum B DA
lizini i im der U ;

Sunitinib (Sutent®) for relapsed Glioblastoma
Sunitinib:

Blocks all VEGF- and PDGF-Receptors

*Therefore blocks Angiogenesis and autocrine boosted

proliferation
eoral formulation
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TEM + Avastin
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PFHASE I PILOT STUDY OF BEVACIZUMAB IN COMBINATION WITH
TEMOEODLOMIDE AND REGIONAL RADIATION THERAPY FOR UP-FRONT
THREATMENT OF FATIENTS WITH NEWLY DIAGNOSED GLEVBLASTOMA
MULTIFORME: INT ERIM ANALYSE OF SAFETY AND TOLERABILITY

C o Ciranian,® Wersoa H. Yoom, MDY Parn. Mo, MD_! Lisoa M. Luw, MDD, PuD.}

AvsEmT Lag, MDD, PrlD.* Bsess Foxs,* Brucs MoGmsos, MDY Prooass Leis Nosmssesn, MLD_*
INTERDISZIPINARES M sz vy Bengsvemes, MDY Wamey Posg, MO, PrD.® Miciam, Saen, MDY

Tum oRZENTRUM BAANNHEIM A ot Croarosesy, MIL*

ische Fakultit im der Universitdt Heidelberg

Cranial M|
Every &
wealis Cranial MRI

Ll
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L] L] L L L]

2 4 B 8 10 12 14 16 weeks

T 1T T T T T T 11

I Temozolomide I

e — | [__|

| Radiation |

T |

[ RT Phase | BREAK | Post RT Phase |

Fig. 1. Study schema. Bevacizumab (BV) is given mtravenously at 10mgfkg every 2 weeks begiming as early a5 3 weeks
affter surgery and no later than 5 weeks. Temozolomide (TMZ) is given daily (75 mg/m®) during radiation. After a break of 2
weeks, TMZ will be continued for upto 24 cycles given 5 days of 28 at a dose of 150 t0 200 mg/m® on those days and BV
will be continued until progression. I progression occurs after completion of 24 cveles of TME, BV will be continued as
asingle agent. Schedule of physical exarmination (PE), cranial magnetic resonance imaging (MR scans, and laboratory
assessments (L) are indicated. Pre-Rx = pretreatment; Post-op = postoperative; BT = mdiation therapy.

>—— > Feasible
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...... well,......mixed results in early clinical
studies as single agent

Phase I/ll Study of TEM/Erbitux under
way in Heidelberg.
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c) What else is on the horizon?

-Multiple Combinations
-lmmune Therapy (again!?!)
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Coactivation of Receptor Tyrosine
Kinases Affects the Response of
Tumor Cells to Targeted Therapies

Jayne M. Stommel," Alec C. Kimmelman,'* Haogiang Ying," Roustem Nabioullin,®
Aditya H. Pﬁt:n'nl;;p:nti,3 Ruprecht Wiedemeyer,” Alexander H. Stegh,” James E. Bradner,”
Keith L. Ligon,"” Cameron Brennan,® Lynda Chin,~*” Ronald A. DePinho™*®

Combination of Vascular Endothelial Growth Factor Receptor/

Platelet-Derived Growth Factor Receptor Inhibition
Markedly Improves Radiation Tumor Therapy

CarmenTimke, "% Heike Zieher,"? Alexandra Roth,"? Kai Hauser*® Kenneth E. Li|:J:E:|:||r1.LE
Klaus J. Weber, " Jiorgen Debus, ' AmirAbdollahi,**® and Peter E. Huber>3
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Antitumor Vaccination of Patients With Glioblastoma
Multiforme: A Pilot Study to Assess Feasibility, Safety,

’ and Clinical Benefit
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Response seems to be inducible

- > Boost through High-Dose RT and Agonistic Antibodies???
EGFRvIll Peptide Vaccine???
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Conclusion

1. Radiotherapy is still the mainstay of adjuvant treatment for
malignant glioma, is technically fully developed and can be
applied with minimal strain on the patient.

2. Temodal has for the first time substantially improved
survival at least for a subset of patients, at tolerable toxicity

3. Temodal has convincingly made the case for
individualization of Glioma Therapy based on biological
characteristics of the tumor.

4. Based on the notion the new drugs also work on subsets of
patients, tailoring of therapy has to be done to substantially
improve results (which will happen!).

5. Aggressive treatmetn of patients with relapse seems to be
beneficial, at least for a subset of patients

6. While multiple attempts at optimizing fractionation failed,
,pulsed” RT might open new roads, also in combination
with drugs
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