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The 2021 WHO Classification of Tumors of the Central
Nervous System: a summary

David N. Louis, Arie Perry, Pieter Wesseling®, Daniel J. Brat", lan A. Cree,
Dominique Figarella-Branger, Cynthia Hawkins, H. K. Ng, Stefan M. Pfister, Guido Reifenberger,

v

Adult-type diffuse gliomas

Riccardo Soffietti. Andreas von Deimlina. and David W. Ellison

Genetic alterations:

and/or

Cambio a un esquema de clasificacion
principalmente molecular.

and/or

* TERT promoter mutation
* EGFR gene mutation

* gain of chromosome 7
loss of chromosome 10

Histological features: [ 1p/19q codeletion}

qu intact
ot
0"

-

* necrosis
and/or
* microvascular
proliferation (MVP)

Ahora el GBM es IDH-wildtype, pero previamente incluia
cualquier estado de IDH.

Ahora el Astrocitoma grado 4 es IDH-mutado sin codeleccion
de 1p/19q con necrosis y/o proliferacion microvascular
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Oligodendroglioma,
IDH-mutant,
1p/19g-codeleted,
WHO grade 2 or 3

Astrocytoma,
IDH-mutant,

Glioblastoma, Astrocytoma

IDH-mutant,
WHO grade 4

IDH-wildtype,
WHO grade 4

WHO grade 2
or3
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Introduccion

GBM = Tumor primario maligno cerebral mas frecuente
SG media: 12-15 meses. Aumentan con edad y d

Astrocitomas IDH mutados Grado 4 - Poco

comunes en adultos y suelen ocurrir en pacientes mas
jovenes.

Pérez Segura P. et al., CTO 2023
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2024

Panorama desoladc

Radiotherapy for Newly Di-
Glioblastoma Mul*

w. PoOcos avances en
supervivencia

: Cirugia maxima segura
Tratamiento .} + RT (60 Gy en 30 fx) + QT concomitante con TMZ
Bl + Adyuvante (x 6 ciclos)

estandar

Stupp, R. et al. N. Engl. J. Med. 2005
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EN LA ACTUALIDAD, LA TENDENCIA...

jor pronosti jsti
Mejor pronostico Peor prondstico

7 53
| Esquema
s Stupp |

>70 anos
IK <70
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= LA MAYORIA DE ESTUDIOS CON
" & HIPOFRACCIONAMIENTO SE HAN CENTRADO
Ve EN EL PACIENTE ANCIANO Y/O FRAGIL

Acortamiento del tiempo de tratamiento
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VOLUME 22 - NUMBER 9 - MAY 1 2004

Abbreviated Course of Radiation Therapy i

N=100 2>
1996 and 2001

60 anos 200 4
IK 50-100
Mediana 70

Patients With Glioblastoma Multiforme: A Prospective
Randomized Clinical Trial

W. Roa, P.M.A. Brasher, G. Bauman, M. Anthes, E. Bruera, A. Chan, B. Fisher, D. Fulton, S. Gulavita,
C. Hao, S. Husain, A. Murtha, K. Petruk, D. Stewart, P. Tai, R. Urtasun, ].G. Cairncross, and P. Forsyth

PRIMER ESTUDIO ALEATORIZADO

p=0,57

Esquema
Normofx

(60 Gy, 30 fx) =

18 24

Months From Accrual
6 weeks 47 21 4 1 0
NO DIFERENCIAS EN SG 3 weeks 48 20 7 2 0
Roa et al. JCO 2004
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Clinical Investigation

> 65 anos
Standard (60 Gy) or Short-Course (40 Gy) ek N=243 2015

Irradiation Plus Concomitant and Adjuvant IK 260
Temozolomide foatlents With 2008 and 2013 .
Glioblastoma: A Propensity-Matched Analysis Retrospectwo
Giuseppe Minniti, MD, PhD,*"' Claudia Scaringi, MD,”
Gaetano Lanzetta, MD,’ Irene Terrenato, PhD," Vincenzo Esposito, MD, f 1.7
Antonella Arcella, PhD,' Andrea Pace, MD,’ Felice Giangaspero, MD,’ - 2
Alessandro Bozzao, MD,' and Riccardo Maurizi Enrici, MD* Skandara RI-TMZ; MGMT meth
_— —— Short-course RT-TMZ, MGMT meth
&\; —— Standard RT-TMZ, MGMT unmeth
E ,6 - —— Short-course RT-TMZ, MGMT unmeth
Esquema Esquemas |
0
Normofx Hipofx S 4 - m
(60 Gy, 30 fx) [l (40 Gy, 15 fx) - - Mediana SG
b
127 116 J
0 | +
+
TMZ conco y adyuvante . 2 op - = 5 60

NO DIFERENCIAS EN SG Time (months)

Minniti et al. JROBP2015
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“k Temozolomide versus standard 6-week radiotherapy versus

hypofractionated radiotherapy in patients older than 60 years N= 291
with glioblastoma: the Nordic randomised, phase 3 trial

Annika Malmstrém, Bjern Henning Grenberg, Christine Marosi, Roger Stupp, Didier Frappaz, Henrik Schultz, Ufuk Abacioglu, Bjérn Tavelin,
Benoit Lhermitte, Monika E Hegi, Johan Rosell, Roger Henriksson, for the Nordic Clinical Brain Tumour Study Group (NCBTSG)

Median overall survival Median overall survival

Esquema 3 —— TMZ 8:3 months —TMZ 9.0 months
—— 34 Gy 7-5 months —— 34 Gy7-0 months
Normofx —— 60 Gy 6:0 months — 60Gy 52 months
804 -
60 Gv, 30 fx Todos los pacie
( | ) >70 afios
S
Es:'uer:as E asocio con i
e
34 GI polg f ‘ \ SAEEs
( Ys X) resultados .
I I | I I | | n:123 I I I | I_I | |
6 12 18 24 30 36
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25 Gy x5 fx —:rm;
40 Gy x 15 fx ""

FOUTNAL OF BHICAL ONcoLoaY 2015 Bl

With Newly Diagnosed Glioblastoma M

N -_ 9 8 Wilson Roa, Lucyna Kepka, Narendra Kumar, Valery Sinaika, Juliana Matiello, Darejan Lomidze,
Dalenda Hentati, Douglas Guedes de Castro, Katarzyna Dyttus-Cebulok, Suzanne Drodge, Sunita Ghosh,
Branislav Jeremié, Eduardo Rosenblatt, and Elena Fidarova
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| Analisis post-hoc en 2 65 afios y IK 50-70 obtiene mismos resultados | Roa et al. JCO 2015
Guedes de Castro et al, JROBP2017
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. éMejorarian los resultados asociando
Temozolamida a los esquemas

hipofraccionados?
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The NEW ENGLAND JOURNAL of MEDICINE

Overall Survival
100

‘ ORIGINAL ARTICLE

Short-Course Radiation plus Temozolomide
inPatients with Glioblastoma

James R. Perry, M.D., Normand Laperriere, M.D.,

CON Temozolamida

SIN Temozolamida

N= 562 Maediana 73 afios

Patients Alive (%)

0

90+
80—
704
60~
50
40—
30+
20+
10+

Radiotherapy alone

9,3m p<0,001

Radiotherapy+temozolomide

Patients Alive and Free of
Disease Progression (%)

0

90+
80+
70
60
50
40+
30
20+
104

5 10

Progression-free Survival
100

0

53m

15 20 25 30 35
Months

p<0,001

Radiotherapy+temozolomide

MEJOR SG y SLP con TMZ, SIN DIFERENCIAS en QoL
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Perry et al. NEJM 2017
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Survival Functions

RESEARCH ARTICLE Editorial Process: Submission:11/22/2021 4 2022 05 i

ER L1 4,8m

[ L

3 04 L‘:- p=0,146

0.2 4 m \ll‘. :
;

Subhash Thakur'*, Narendra Kumar’', Pravin Salunke?, Chirag Ahuja’, ol ' | .. 'J | |
Renu Madan' : e e e -

Overall survival in days

Survival Functions

N=71 e

CON Temozolamida
Esquema

Ultrahipofx
(25 Gy, 5 fx) SIN Temozolamida

0.6

0.4+

Cum Survival

0.2

°

0

MEJOR SLP con TMZ, SIN DIFERENCIAS EN QolL

TendenCia creciente en SG progression free survival in days
Thakur S et al Asian Pac J Cancer Prev, 2022
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¥ SYSTEMATIC REVIEW
a frontlers ublished: 14 October 2019

in Oncology dor 10.3508/fonc 2018.01017 P LOS O N E
Efficacy and Safety of 2019 RESEARCH ARTICLE 2021

Hypofractionated Radiotherapy for Hypofractlonated radiotherapy for newly
the Treatment of Newly Diagnosed diag

Glioblz orme: A
systematic review and network meta-analysi

ystematic Review and
Meta-Analysis

Guixiang Liao ™, Zhihong Zhao?*, Hongli Yang ' and Xianming Li’

Suely Maymone de Melo""***, Gustavo Nader Marta®®, Carolina de Oliveira
Cruz Latorraca®*, Camila Bertini Martins %+, Orestis Efthimiou’*, Rachel Riera®°®

-Eficacia y seguridad de! ~ 0$€ +ofx similares en
supervivencia y f* PC
-El hipofx \)N\\ «r la supervivencia en >70 anos.
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Arakawa et al. BMC Cancer (2021) 21:1105

https/doi.org/10.1186/512885-021-08834-0 B M C C ancer

ESTUDIO DE NO INFERIORIDAD
STUDY PROTOCOL Open Access
A randomizedtudy of short- @ )
course radiotherapy combined with = N=270 >70 anos

Temozolomide in@lderly)patients with 11

newly diagnosed glioblastoma; Japan '

clinical oncology group study JCOG1910 Esquema Esquemas
(AgedGlio-PIIl) Normofx Hipofx

Yoshiki Arakawa' @, Keita Sasaki?, Yohei Mineharu', Megumi Uto®, Takashi Mizowaki®", Junki Mizusawa®, (25 Gy, 5 fX) (40 Gy, 15 fX)
Yuta Sekino?, Tomohiro Ono?, Hidefumi Aoyama®, Kaishi Satomi®, Koichi Ichimura®, Manabu Kinoshita”,
Makoto Ohno?, Yoshinori Ito?, Ryo Nishikawa'®, Haruhiko Fukuda? Yasumasa Nishimura'', Yoshitaka Narita® and

Brain Tumor Study Group and Radiation Therapy Study Group of the Japan Clinical Oncology Group
+ TMZ conco y adyuvante
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¢Todos los pacientes “ancianos” deberian

tratarse con estos esquemas
hipofraccionados?

iQué se define como “anciano”?

EDAD ¢
BIOLOGICA

La BED de los esquemas hipofx es significativamente inferior

Existen diferencias en la biologia tumoral en

a la del fraccionamiento convencional de 60 Gy en 30 fx .
pacientes de edad avanzada
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J Neurooncol (2015) 125:359-367
DOI 10.1007/s11060-015-1923-x

Journal of Neuro-Oncology (2020) 148:57-65
https://doi.org/10.1007/511060-020-03468-x

CLINICAL STUDY

Predictors of survival and effect of short (40 Gy) or standard- fcrl;;mt‘;‘fz:tllt:?l: :tiet{ﬂ?;::,aﬁ,zt;vrl‘-t;:ll:lgz Iclz::)arstt:c;;ns; —
course (60 Gy) irradiation plus concomitant temozolomide radiotherapy enough or is it a matter of selection?

in elderly patients with glioblastoma: a multicenter retrospective

study of AINO (Italian Association of Neuro-Oncology) Chan Woo Wee'~ . II Han Kim?? - Chul-Kee Park®* - Nalee Kim® .2

Do Hoon Lim” - Do-Hyun Nam?® - In Ah Kim?*® . Chae-Yop

Sung-Hwan Kim'?
Giuseppe Lombardi' + Andrea Pace’ + Francesco Pasqualetti3 - Simona Rizzato® +

Marina Faedi® - Elena Anghileri® - Elisa Nicolotto’ - Elena Bazzoli*’ -

Luisa Bellu' + Veronica Villani” + Alessandra Fabi'® - Patrizia Ferrazza® -

Lorena Gurrieri® - Monia Dall’Agata'' - Marica Eoli® - Alessandro Della Puppa'? +
Ardi Pambuku' - Domenico D’Avella" - Franco Berti'* - Roberta Ruda’ -
Vittorina Zagonel'

Cancer Medicine 2017

ORIGINAL RESEARCH

Hypofractionated short-course radiotherapy in elderly
patients with glioblastoma multiforme: an analysis of t
National Cancer Database

Kimberley S. Mak @, Ankit Agarwal, Muhammad M. Qureshi & Minh Tam Trug

Boston Medical Center, Boston University School of Medicine, Boston, Massachusetts

0 4 P=0.003

0 20 40 60

Time (months) Time (months)

100

scientific reports

g 80 - M) Check for updates
£ e- OFEN Standard 6-week chemoradiation
2 o for elderly patients with newly
5 diagnosed glioblastoma
o Loig Vaugier'™, Loic Ah-Thiane', Maud Aumont!, Emmanuel Jouglar!, Mario Campone?,
S T, = Can'!ille Colliard?, Ludovic Doucet?, Je_an-Sébastier! Frenell", Carole Gourmeloni, .
0 - — Marie Robert?, Stéphane-André Martin?, Tanguy Riem?, Vincent Roualdes?, Loic Campion** &
0 24 36 Augustin Mervoyer!

Months
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“Old” does not necessarily
mean “worse”
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¢Mejorarian los resultados con |
esquemas hipofraccionados mas dosis -
bioldgica efectiva?

. . tegrador
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Original Article

Accelerated hypofractionated radiation for&lderly or frail 2022
2

patients with a newly diagnosed glioblastom pooled analysis
of patient-level data from 4 prospective trials N=6

Haley K. Perlow, MD @1; Rahul N. Prasad, MD'; Mike Yang, BS?; Brett Klamer, MS®; Jennifer Matsui, PhD?;
Livia Marrazzo, PhD?; Beatrice Detti, MD>; Marta Scorsetti, MD®; Elena Clerici, MD®; Andrea Arnett, MD, PhD"

anos

 MD. PhD'; Mario Ammirati MD’; Anab Cr , : ) (66%)
Pierina Navarria, MD®; Silvia Scoccianti, MD>; John C. Grecula, MD'; and Joshua D. Palms

Median Radiation Dose and

0OS, mo Fractionation
Esquemas 8.4 5250 cGy/15 fractions
Hipofx ' o
d, 8.0 5250 cGy/15 fractions
(40 Gy, 15
Perlow, 202215,a 70 10.6 4005 cGy/15 fractions

with SIB to 5250 cGy

Scoccianti, 2018 7 69 80 11.6 5250 cGy/15 fractions
with SIB to 6750 cGy
$5G:14,1m

p=0,011 Perlow et al. Cancer 2022
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En pacientes mas jovenes y con buen
f.\ estado general, el hipofraccionamiento
~ no se ha investigado adecuadamente
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International Journal of Radiation
Oncology*Biology*Physics

ELSEVIER Volume 111, Issue 3, Supplement, 1 November 2021, Page 524

ESTUDIO DE NO INFERIORIDAD mi|pA|

N=133 .
A Randomized Trial of Short-Course Versus
Esquema : Esquema Conventional Radiotherapy With
Normofx Hipofx acel Concomitant and Adjuvant Temozolomide in
(60 Gy, 30 fx) (60 Gy, 20 fx) Patient<(18 to 70 Yeard of Age With
Glioblastoma

+ TMZ conco y adyuva nte S.I Patel ' 2, ]. Amanie !, A.D. Murtha !, L. Rowe !, J. Easaw 2, K. Young 3, L]. Vos 4 S. Ghosh °,
W. Roa!
SG11m m Edad: 18-70 anos

Mediana seguimiento: 18,7 m ECOG: 0-2

N 0 D I F E R E N C I AS E N SG’ Efe Ctos 2 g n i QO L CtS)TuRr:er{(i,AISSTJZa;,I\gii)triJTegment,Pages e27-e638 (1

November 2021)
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Journal of Neuro-Oncology (2023) 164:141-146

https://doi.org/10.1007/511060-023-04391-7
RESEARCH 2 0 2 3

Hypo-fractionated accelerated radiotherapy with concurrent

and maintenance temozolomide.i diagnosed glioblastoma:
updated results frogi phase || HART-GBM tria

KM estimates for Overall Survival by RT status

1.00
|

Check for |
updates

0.75
|

Probability
0.50

Months since registration

KM estimates for PFS by RT status
Esquema
Normofv

—— CRT (Ref)
—— HART: aHR(95%Cl} 0.79 (0.46-1.35)
Log-Rank p=0.371

Probability
0.50

SG 5 anos:
18,4% HART vs 3,8% en CRT.

+1 iz concoy adyuvante No estadisticamente significativa.

NO DIFERENCIAS EN SG ni SLP

0.25

0.00
|

o o ey o ® &

Months since registration

AV o

Mallick et al, Journal of Neuro-Oncology, 2023
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Cancer
Radiothérapie

Disponible en ligne sur Elsevier Masson France
ScienceDirect EM|consulte
www.sciencedirect.com www.em-consulte.com

ELSEVIER

Review article

The efficacy of hypofractionated radiotherapy (HFRT) with concurrent 1er Metanaélisis en evaluar la RT hipo fx

Mzolomlde in newly diagnosed glioblastoma:
A t _ l [ [ [
A K AR B 11 estudios sin restricciones de edad

Study Events Total | Study Events Total |
uchi(2016) 32 46 —_— 1uchi(2016) 20 46 -
Jastaniyah(2013) 17 25 & —a— Jastaniyah(2013) 5 25
Malick(2018) 34 45 R Malick(2018) 30 45 —
Navarria(2017) 70 98 —— Navarria(2017) 31 98 —=
Panet-Raymond(2009) 2 35 — Panet-Raymond(2009) 3 35—&—
Scoccianti(2018) 6 24 —et— Scoccianti(2018) 5 2
Shenouda(2016) 39 50 —_— Shenouda(2016) 24 50 ——
Terasaki(2011) 15 26 ——=—— Terasaki(2011) 6 26
Ye(2015) 2 1% —t— Ye(2015) 7 16
Yoon(2013) 27 39 e Yoon(2013) 15 39 e
Zhong(2019) 62 80 e Zhong(2019) 33 80 ——
Fixed effect model 484 < Fixed effect model 484 <>
Random effects model - Random effects model _—
Heterogeneity: /> = 0%, ©* =0, p =0.54 rr—r—r i1 Heterogeneity: /° = 78%, t° = 00207, p <0.01 ' !
04 05 06 07 08 09 02 04 06
Study Events Total I Study Events Total |
uchi(2016) 30 46 - 1uchi(2016) 20 46 —y—
Jastaniyah(2013) 15 25 1 Jastaniyah(2013) 10 25 —ah— o . . . .
abco1) g & = ey a & S En comparacion con la radioterapia convencional, el hipofx
Panet-Raymond(2009) 2 3 = ganet-'Ram'(yrng:g()ZOOQ) "o - . . -
Scocciant(2018 16 24
— 8 o Sy » % I tiende a mejorar el pronéstico del GBM
Terasaki(2011) 17 26 Terasaki(2011) 9 26
Ye(2015) 8 16 ———F Ye(2015) 118 ———
Yoon(2013) 24 39 — s Yoon(2013) 10 39 -
Zhong(2019) 68 80 e Zhong(2019) 44 80 —
Fixed effect model 484 < Fixed effect model 484 =
Random effects model — Random effects model - . s .
Heterogenety. = 18%, = 00206,p <001 T T T T~ T 1 Hetrogenety: /= 0%, =003, p <001 T T 1 Guo L. et al. Cancer/Radiothérapie 2021
0.3 04 0506 07 08 09 02 04 06
AANLL ALY AR [ (AT 1egrud°|’ ..’ ORGANIZA:
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Journal of Neuro-Oncology (2022) 160:361-374
https://doi.org/10.1007/511060-022-04151-z

RESEARCH 4'.}

Check for
updates

Moderately hypofractionated versus conventiona jonated

radiation therapy with temozolomide foyoung and fit patients

with glioblastoma: an institutional experience and{heta-analysis

of literature
Phoebe Chidley'® - Mihir Shanker?? - Claire Phillips*° - Neda Haghighi*® - Mark B. Pinkham?3 -
James R. Whittle®”#° . Joseph Sia*°©

Mediana edad: 58 afios
Mayoria IK: 80-90

2022

* Pacientes con GBM o glioma de alto grado “de novo”.
* Edad media <65 afios y buen estado funcional

« Utilizacion de Hipofx moderado (> 2 Gy/fx y £ 5 Gy/fx)
e Comunicacién de SG y/o SLP.

15 estudios

Study n
Azoulay 2015 86 -
Esquema Esquema pigpits .
H Chidley 2022 19
Normofx Hipofx acel obta s i |
Jastaniyah 2013 25 -
(60 Gy, 30 fx) (50 Gy, 20 fx) el 2 s .
Massaccessi 2013 40 40 .
26 1 5 t:::/ea;rg:;m . 27 Navarria 2018 267 | |
Scoccianti 2018 Scoccianti 2018 24 -
Tsien 2011 Tsien 2011 42 -
° Zhong 2019 . Zhong 2019 80
NO DIFERENCIAS EN SG nl SLP Zschaeck 2018 Zschaeck 2018 156 [
Fixed effect m Fixed effect model
Random effects Random effects model B
Heterogeneity: F=99.96%, p<0.001 LA Heterogeneity: £=99.97%, p<0.001 r T T T T 1
8 10 12 14 16 18 20 22 24 26 5 7 9 11 13

: : tegrador
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e i teligente

Overall survival (months) Progression-free survival (months)
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¢Qué hacemos entonces con
nuestros pacientes?

CONOCER EL PRONOSTICO

HERRAMIENTAS DE AYUDA
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Received: 2 June 2022 Revised: 21 July 2022 Accepted: 22 July 2022
DOI: 10.1111/cge.14200

REVIEW ICLINICAL WILEY 2022

omograms)for prognostic risk assessment in glioblastoma | Revisa 35 estudios |
multiforme: Applications and limitations

Sex-Specific Individualized Prediction of Glioblastoma Survival

This nomogram calculates sex-specific survival probabilities for an individual based on their characteristics. Select values that correspond to the patient to view
corresponding 12-month, 18-month and 24-month predicted survival probabilities.

Hong Zheng® | Taoning Yan® | Yunsong Han® | Qiang Wan

1 1 3 . . 1 f \
Guosen Zhang™ | LuZhang® | WanZhu® | Longxiang Xie A \ e nl Ereiatiitiee
Male hd
Total Points 123
Age of Diagnosis - Predicted 6-Month Survival Probability: 091
- . . - 18-20 [:x] 85
https://bioinfo.henu.edu.cn/nom/NomList.jsp U Procioted 12:Morth Surival Probabilty: 0,69
" " " . " " Ced LEREEEEERETEErTt
1820 25 3036 4146 S1 s6 62 67 720782 Predicted 24-Month Survival Probability: ~ 0.38
Karnofsky Performance Status Credicted Median Survival in Months 18 )
90 v
Extent of Resection
Total or Gross total Resection v fon et aanens
Stat
MGMT Methylation et ) e
Unmethylated v miw "
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EN EL FUTURO??? ...
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Tratamiento sistémico
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Take home message =

Desde el ensayo de Stupp, el prondstico de los pacientes con Astrocitomas G4 sigue siendo muy
pobre.

Aunque la RT hipofx con TMZ tras cirugia es el tratamiento recomendado para pacientes de edad
avanzada y pobre IK, varias cuestiones siguen sin resolverse. Debe explorarse la dosis y
fraccionamiento optimos, particularmente en combinacion con temozolomida.

El esquema normofx es el estandar para pacientes jovenes con buen estado general. No obstante, el
hipofx con dosis bioldgicas isoefectivas no se ha estudiado adecuadamente.

Los ensayos clinicos deberian de evaluar la eficacia de la RT hipofx, explorando el esquema optimo
en todas las edades.

Con una comprension mas profunda de la biologia de los gliomas de alto grado y ensayos bien
disefiados, el futuro es personalizar y optimizar el tratamiento de estos pacientes.
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