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* Nuevas terapias tumorales
* Estirpe astrocitica alto grado (lil y V)
* Estirpe oligodendroglial
« Afectacion secundaria del SN

 Complicaciones
* SNC y SNP
- Hallazgos en la imagen
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NUEVAS TERAPIAS
TUMORALES

The NEW ENGLAND JOURNAL of MEDICINE

Radiotherapy plus Concomitant
and Adjuvant Temozolomide for Glioblastoma
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TERAPIAS FISICAS: NOVO TTF-100A

« Tumor treating fields
- Campos eléctricos de polaridad alternante
* 4 fransductores en cabeza afeitada

« Al menos 18 horas al dia

« 2011 FDA aprueba uso para GBM recurrente

- Efecto dielectroforético en microtubulos del huso

mitdtico

 Dermatitis
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Maintenance Therapy With Tumor-Treating Fields Plus
Temozolomide vs Temozolomide Alone for Glioblastoma
A Randomized Clinical Trial

Roger Stupp, MD; Sophie Taillibert, MD; Andrew A. Kanner, MD; Santosh Kesari, MD, PhD; David M. Steinberg, PhD;

Steven A. Toms, MD, FACS, MPH; Lynne P. Taylor, MD, FAAN; Frank Lieberman, MD; Antonio Silvani, MD; Karen L. Fink, MD, PhD;

Gene H. Barnett, MD, MBA; Jay-Jiguang Zhu, MD, PhD; John W. Henson, MD, MBA, FAAN; Herbert H. Engelhard, MD, PhD;

Thomas C. Chen, MD, PhD; David D. Tran, MD, PhD; Jan Sroubek, MD; Nam D. Tran, MD, PhD; Andreas F. Hottinger, MD, PhD;

Joseph Landolfi, DO; Rajiv Desai, MD; Manuela Caroli, MD; Yvonne Kew, MD, PhD; Jerome Honnorat, MD, PhD; Ahmed Idbaih, MD, PhD;
Eilon D. Kirson, MD, PhD; Uri Weinberg, MD, PhD; Yoram Palti, MD, PhD; Monika E. Hegi, PhD; Zvi Ram, MD

* Mayor ILP

* Mayor supervivencia global




INIHNNNNNInnnnnnnnnnnnnnnnnnnnnnnnonagannnn
A Baseline 6 months 12 months

* Primer ensayo con
TTF en monoterapia

« No mejoria de
supervivencia global




TRATAMIENTO ANTIVIRAL
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Presencia de proteinas de CMV en células de GBM \J _
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sCMV favorece progresion tumoral?

Tratamiento Valganciclovir

A All Patients Figure 1. Kaplan—Meier Estimates of Overall Survival
° E NsA yo V | GAS 100——— . ) ingPatierﬂs v':ith Glioblastoma Receiving Antiviral
sod \ & ;':E_aégo'ftm' &3 Therapy against Cytomegalovirus (CMV).
° EV'd e nCIG d U d 0SQa 801 HHL llw_LL1 Sl?own are estimates of overall sur\._rival for patiepts with
g 0 \ | glioblastoma who received valganciclovir for anti-CMV
= N L therapy and for 137 contemporary controls with glioblas-
$ 60- Yoo toma who received similar baseline therapy. The patients
a 0 \ b receiving valganciclovir included 50 who received at least
T 407 \‘.. JaS— 1 dose of the drug (Panel A), 40 who received more than
g 30+ \ g TR Valganciclovir 6 months of therapy (Panel B), and 25 who received at
20+ . . least 6 months of therapy and thereafter received con-
10- e S . Control tinuous treatment with valganciclovir (Panel C).
e T T T T T T 1
0 oo o8 R . with a 2-year survival rate of 90% and median
) Months overall survival of 56.4 months (P<0.001) (Fig. 1C).
\';':I"g::g::vir w0 a3 w15 s ) . 0 It is unlikely that any bias in patient selection
Control 137 79 25 10 3 2 0 0 could have resulted in these high rates of survival.




TERAPIAS ANTIANGIOGENICAS
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TERAPIAS ANTIANGIOGENICAS: PSEUDORESPUESTA
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« RApida disminucidn en realce y “tamano’” del tumor
sin disminucion “real” de la actividad tumoral

 Alfa tasa de respuesta (34-60%)

« Puede verse tan prontfo como horas fras la
administracion

* PLE a los 6 meses del 40%

» Efecto muy modesto sobre la supervivencia global

* Nuevo patron de progresion




TERAPIAS ANTIANGIOGENICAS:
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TERAPIAS ANTIANGIOGENICAS: PSEUDORESPUESTA

FNENNENRENNENEN NN NNRNENNENNRNRNRNRNnnnnainIan

FLAIR TIw+Gd

* GBM IDH wt, MGMT NOS
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* Primera recidiva fras protocolo
Stupp

« Gran disminucion de realce de
enfermedad medible

* Progresa la enfermedad no
medible

Mar.31.2018
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Non-contrast enhancing tumor
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Non-Contrast-Enhancing Tumor: A New Frontier in
Glioblastoma Research

Conventional and advanced MRI features useful for
differentiating between nCET and edema

nCET Edema
Conventional MRI features
Gray matter involvement Spares the gray matter
Eccentric Relatively concentric around
enhancing lesions

Relatively mild FLAIR and T2 More marked FLAIR and T2

hyperintensity hyperintensity
Focal parenchymal expansion More diffuse mass effect if

marked edema
Advanced MRI sequences

Relative diffusion restriction Facilitated diffusion

Choline elevation, NAA Normal MRS findings
depletion

Elevated rCBV around CET rCBV elevation confined

to CET

rCBY indicates relative cerebral blood volume

Mote:




TERAPIAS ANTIANGIOGENICAS: COMPLICACIONES
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 Fatiga

* Dolor de cabeza

* Hipertension

* Tromboembolismos

« Perforacion intestinal

« Hemorragia intracraneal (< 3%)

« PRESS



INMUNOTERAPIAS
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N _ Nivolumab
* Inhibidores de "*checkpoints” M

* Vacunas / Virus oncoliticos

- Conjugados AB-Farmaco
* CAR-T cells

- Inhibidores proteasa | Marizomib




INHIBIDORES DE “CHECKPOINTS”
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EJE PD-1/PD-L-1 en GBM

Cancer immunotherapy

. ? with mAb to PD-1
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Cancer immunotherapy
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INHIBIDORES DE “CHECKPOINTS”
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INHIBIDORES DE “CHECKPOINTS”
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Lancet Oncol. 2015 November ; 16(15): €534—e542. doi:10.1016/S1470-2045(15)00088-1.

Immunotherapy Response Assessment in Neuro-Oncology
(iRANO): A Report of the RANO Working Group

Key Considerations: RANO, irRC and iRANO

RANO irRC | iRANO (if<6 iRANO (if> 6
months after months after
start of start of

immunotherapy) | immunotherapy)

Is a repeat scan required to confirm radiographic PD | No Yes Yes No

for patients without significant clinical decline?

Minimal time interval for confirmation of Not =4 =3 months Not applicable
progression for patients without significant clinical applicable | wee

decline?

Is further immunotherapy treatment allowed after Not Yes Yes Not applicable

initial radiographic PD (if clinically stable) pending | applicable

progression confirmation

Does a new lesion define PD?




INHIBIDORES DE “CHECKPOINTS”
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Severe cerebral edema following nivolumab treatment for
pediatric glioblastoma: case report

Xiao Zhu, BA,' Michael M. McDowell, MD,' William C. Newman, MD,' Gary E. Mason, MD, MS,?
Stephanie Greene, MD,' and Mandeep S. Tamber, MD, PhD?




Table 3. Selected neurologic immune-related adverse event involving the central and peripherdl nervous system

Reported onset
Suspected Estimated Selected reported delay after ICI  Immune-modulating
Type of irAE causing agents frequency (%) cases® (references) initiation (weeks) treatments Reported outcome
pus system
Encephalitis ivolumab, 8 [17",27-30] 4-28 Corticosteroids (7/8) Complete recovery (6/8)
pembrolizumab, Vig (1/8) Partial improvement (1/8)
nivolumab + ipilimumab Death (1/8)
Asepfic meningitis pilimumab 3[33-35] 1-7 Corticosteroids (3/3) Complete recovery (3/3)
rAE involving the peripheral lervous system
Acute immune ivolumab, 4 [34,61-63] 5-12 Corticosteroids (4/4) Complete recovery (2/4)
Demyelinating pembrolizumab, Vig (2/4) Death (2/4)
Polyneuropathy ipilimemab Plasmapheresis (1/4)
Tacrolimus (1/4)
Chronic immune ivolumab, 5[21,61,64-66] 1-44 Corticosleroids (4/5) Partial recovery (4/5)
Demyelinating pembrolizumab, Vig (4/5) NA (1/5)
Polyneuropathy nivolumab + ipilimumab Plasmapheresis (3/5)
Mycophenolate mophetil
(1/35)
Cranial nerves neuropathiefPembrolizumab, 4 [19,56-58] 0.5-16 Corticosteroids (4/4) Complete recovery (2/4)

i pilimumab Plasmapharesis (1/4) Partial recovery (2/4)

8 [21,37-39,41-43) 2-6 Corticosteroids (7/8) Complete recovery (1/8)
Plasmapheresis (5/8) Partial recovery (3/8)
Vig (5/8) Death (4/8)
7 [41,49-54] 2-8 Corticosteroids (7/7) Complete recovery (3/7)
Plasmapheresis (4/7) Partial recovery (3/7)
Vg (2/7) Death (1/7)

0/n
Infliximab (1/7)

Myasthenic syndromes pilimumab, nivolumab,
pembrolizumab,
nivolumab + ipilimumab
Myositis pilimumab, nivolumab,
pembrolizumab,

nivolumab + ipilimumab




Suspicion of neurologic irAE
.

Neurologic evaluation

v
Serum tests
Glucose, TSH, T4, B12, folate,
creatine kinase, total protein,
serum electrophoresis,
+/- anti-AChR antibodies,
+/- anti-intracellular/cell-surface antibodies

/ N\ - 1/3 pacientes déficits

(FARNRENRRNRRNRRNANNNNNND]

Suspicion of CNS irAE Suspicion of PNS irAE .
o T~ residuales
I”f,
Brain and/or spine MRI CSF* EMG

with contrast Protein, cytology, cytopathology ¢ D esen | ace fo TG | raro

bacterial staining/culture,
PCR for HSV, VZV and CMYV,
anti-intracellular/cell-surface antibodies

L

- .

Other diagnostic studies depending on clinical suspicion (eg. tissue biopsy)

— |

Evidence of metastasis, Evidence of infection No other etiology evident
or carcinomatous meningitis or other etiology Suspicion of ICI-related toxicity




VIRUS ONCOLITICOS

il

* Viroterapia oncolitica se basa en usar virus
recombinantes oncoliticos que maten
selectivamente las células “infectadas” de fumor

« Muerte celular por mecanismo inmunogénicos

« Antigenos asociados al tumor se liberan al
microambiente

« Actuan de estimulo para la autoinmunidad
antitumoral




Currently Active or Recruiting

Adenovirus Virus Construct Phase Therapy Regimen Trial No. Results
] Deletion in E1IA. RGD-4C fiber IT injection followed by
DNX-2401 +fpembrolizumab ) ] II ) NCT02798406 -
modification Pembrolizumab (IV) every 3 weeks
Other Virus Construct Phase Therapy Regimen Trial No. Results
DNX-2440 L TK and RR deletion 3 weekly IV infusions, followed by
Vaccinia virus TG6002 + 5-FC I NCT03294486 -
Expresses cytosine deaminase oral 5-FC
CRad—S—pk? (loaded into neural ) injection into resection cavity and/or
Measles Virus (MV-CEA) expresses CEA I NCT00390299 =
stem cells) IT

o attenuated (Sabin) poliovirus with ) . )
HSV Poliovirus (PVSRIPO) IIb  IT via convection- enhanced delivery NCTO01491893NCT03043391  [20]
IRES from HRV2

Reovirus (REOLYSIN) + . . repeated cycles of sargamostim
C134 ) unmodified reovirus I ) NCT02444546 -
sargramostim (rGM-CSF) followed by TV virus

injection into resection cavity followed

MO032 Toca 511 + Toca FC described above IVIII by oral NCT02414165 =
Toca FC
Completed
I‘QNEStiIJ 345 Adenovirus Virus Construct Phase Therapy Regimen Trial No. Results

. . injection in the brain parenchyma
DNX-2401 + Temozolomide described above I . NCT01956734 -
followed by temozolomide

G207 DNX-2401 + IFNy described above I IT injection followed by IFNy NCT02197169 -
described above 11 intracerebral infusion

DNX-2401 NCTO01582516




VIRUS ONCOLITICOS: ENSAYOS CLINICOS CUN
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* Adenovirus
*DNX 2401 para DIPG (Fase )

*DNX 2440 para GBM recidivado
(Fase )

A 0 /«\ (NI
AN Clinica
< ‘? Universidad

Z
XML de Navarra




VIRUS ONCOLITICOS
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A: Oncolytic virotherapy can lead to priming of antitumor immunity against GBM

Circulation BBB

GBM A TAAs

O  Inflammatory
cytokines

systemic injection B: Host factors that

t ettectiveness ol onco. yt‘lC viruses in

BBB GBM

Circulation

GSCs resistant
to infection

systemic injection
NAb Virus-NAb
complexes may be
trafficked to the s
tumor site by g;;i::b -viral
monocytes
i limits viral
spread in GBM
- - s tissue

Cytotoxic T cell

Immune checkpoint inhibitors can be
used to strenghten oncolysis-induced
T cell immunity against GBM

NK cell killing of
infected cancer cells
limits virus spread

NADbs deactivate

: Microglia, macrophages
virus

and astrocytes can act as
virus traps




12 anos DIPG H3K27M mutado

65 cc de tumor




40 cc de tumor

26 cc de tumor




- \
e Gy

£
i\

FNINNENRENNENRRNERNENNRNRNANRNRNnnnnnnnnnnnnnnnnnniinin

Suma de dlametro objetivo

Julio 2019

Agosto 2019

"
L

T gn T

1 Lesiones en escarapela (Suma)

-.- Suma objetiva

26/0772010 [ | 20/08/2070 | | 26/00/2079 | [ 22/10/2019
IS eguimiento SeguimientofalS eguimienta| |Seguimiento

1 Lesiones en escarapela (Diametro: criterios de
respuesta tumoral)

Dlameter - RECIST

26I07/2019 |+ | 2600872018 | 22172019
[Sequimiento SeguimientoNA@Seguimienta| [Eeguimiento




GBM IDH wt ~ RMprevirus| " RM intraop virus
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+1 mes aumento quistico | Méasreciente | = =




INHIBIDORES DEL PROTEASOMA: MARIZOMIB
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* Inhibidor del proteasoma de segunda
generacion

» Salinosporamida A

* Producto marino natural

* Prometedor en el MM
* Ensayo fase lll EORTC-1709-BTG

A Phase lll Trial of Marizomib in Combination With Standard Temozolomide-
based Radiochemotherapy Versus Standard Temozolomide-based

Radiochemotherapy Alone in Patients With Newly Diagnosed Glioblastoma-
FR




Sep 2019, segunda dosis Marizomib -
Sindrome troncoencefalico 12-24 horas | +12 dias

Dismetria, diplopia, ataxia. No cortis




TERAPIA CAR-T
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Terapia
CAR-T

TRATAMIENTO

1 n
Se extrae '

sangre del
paciente para
separar sus
componentes,

De los componentes,
se obtienen las
células T, un tipo de
células inmunitarias.

El receptor de antigeno i
quimérico CAR es un
"identificador" especifico

que permite a la nueva célula
detectar y destruir el tumor.

RECEPTOR |
CAR

El tratamiento ya
se ostd utllizando

cantra varios tipos

de canceres

hematoldgicos!

ANTIGEND
TUMOR AL

Se modifican
estas células
mediante
ingenieria
genética:

LEUCEMIA
LINFOMA
MIELOMA

RETOS @ @

Armpliar el
tratamiento a
otros tumores

tratamiento con CAR-T

Evitar los
efectos
secundarios

-
o e
o e = 5
-- -
b L Las células CAR-T
- = se unen a las

tumorales v las
destruyen sin dafar
a las celulas sanas.

L ]
-I
- 4
Se transfunden
las células
meodificadas
al paciente.
Las células T Se les inserta un
se |levan al material gendtico
laboratorio para que expresen el

receptor de antigeno
quimérico (CAR)

Mas del 70% de pacientes con
leucemia y linfoma refractario
y en recaida, responden al

Enl
O w
70% ensa

Tratamiento co
en la Clinica Un
de Navarra

$0 .8 .

4 ensayos clinicos dirigl
del migloma multiple y
Hodgkin,

®
E
@

Estian provistas obras 4 |
elinieas eontra astos tu
linfobldstica aguda (LLA
2 de ellos serdn ensayos
terapin CAR-T acadédmid
la fabricacién del medic
CAR-T la realiza un hosp

MIELDMA LNFOMA
MULTIPLE ND HDDG

Se obtiene la
célula CAR-T
lista para
combatir el
cancer

« Escasa experiencia en
GBM

 Inyeccion periférica

« CAR targets
- IL-13 Ra2 (N=3)
- HER2 (N=17)
- EGFRVII (N=10)

» Cefaleq, fatigq,
desviacion lingual,
leucopenia, edema
cerebral e hidrocefalia




PROTONTERAPIA
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» Haz de protones en vez de un haz de fotones (radioterapia
convencional)

Permite dosis mayor focalizada en el drea ftumoral

Reduciendo la dosis en dreas vecinas elocuentes en el
Ccd mII’]O del hOZ _ X-Ray Therapy . Proton Therapy

No “dosis de salida”

Radionecrosis en bordes de isodosis

Intensity-modulated proton therapy, volumetric-modulated arc
therapy, and 3D conformal radiotherapy in anaplastic astrocytoma
and gliOblaStOma Josage Distribution Dosage Distribution

A dosimetric comparison

S. Adeberg'**4 - S, B. Harrabi'?* + N, Bougatf'>* - D. Bernhardt'® - J. Rieber'** - S. A. Koerber'?" -



11T anos
MB Grupos 3y 4
2 anos en CR
Protonterapia
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CONCLUSIONES
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« Revision de las nuevas terapias tumorales gliomas de alto grado

Desde 2005, FDA solo ha aprobado 3 tratamientos para el GBM
* Temozolamida, Bevacizumab y TTF

Explosion de Inmunoterapia

Combinacioén distintos tfratamientos

Efectos adversos de inmunoterapia son poco frecuentes pero
pueden ser potencialmente mortales

« Conocer tipo de EA y tiempo de presentacion (iRANO)

« Papel de Comités de tumores
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DAY/ [ - .
PREGUNTA 2 Y

Paciente diagnosticado de radionecrosis bitemporal. ¢ Qué tratamiento es mas
probable que haya recibido?

5 Febrero %



DAY/ [ - .
PREGUNTA 2 Y
. _QUINIELA |

Paciente diagnosticado de radionecrosis bitemporal. ¢ Qué tratamiento es mas
probable que haya recibido?

Temozolamida

Antiangiogénicos (Bevacizumab)
AW




