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Advancement in Diffuse Intrinsic Pontine Glioma (DIPG)
treatment: Emerging strategies and innovations
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Division of Neurosurgery, Department of Surgery, Faculty of Medicine,

Chulalongkorn University, Bangkok, Thailand

Abstract

Diffuse intrinsic pontine glioma (DIPG), currently classified within diffuse pediatric-type high-
grade gliomas, is one of the most aggressive pediatric brain tumors and is associated with an extremely
poor prognosis despite advances in neuro-oncology. This review summarizes current knowledge
regarding the molecular pathogenesis, diagnosis, standard treatment, and emerging therapeutic
strategies for DIPG. Recent molecular studies have identified H3K27 alterations, including H3.3K27M,
H3.1K27M, and EZHIP, together with abnormalities in TP53, PDGFRA, and ACVR1, as key drivers of
tumor development and treatment resistance. Magnetic resonance imaging remains the cornerstone
of diagnosis, while stereotactic biopsy has become increasingly important for molecular characteriza-
tion and treatment planning. Radiotherapy remains the standard treatment, providing temporary clinical
improvement, whereas the survival benefit of temozolomide remains limited. Novel therapeutic
approaches, including chimeric antigen receptor (CAR) T-cell therapy, oncolytic virotherapy, survivin
peptide vaccination (SurVaxM), and immune checkpoint inhibitors, have demonstrated encouraging
preliminary results in early-phase studies. Although these emerging therapies offer promising opportuni-
ties for improving outcomes, further translational research and well-designed clinical trials are required
to establish their long-term efficacy and safety and to develop more effective personalized treatment

strategies for patients with DIPG.
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Adenovirus serotype 5

DNX-2401

24-base pair deletion
in E1A gene

integrin binding
RGD-4C domain

sUfl 5 uanalaseadnewas Oncolytic virus (DNX-2401)

(Created with BioRender.com)

Oncolytic virus

Normal cell

Undamaged
normal cell

Oncolytic virus
treated cancer

Tumor cell

€]

Oncolytic virus
replication

Indirect / \Direct

Immune attack
by CD8 T cell

Oncolysis

« Destruction of TME
« Infected more tumor cell
« Systemic anti-tumor immune response

31]17; 6 LanINalnN15¥191UYBs Oncolytic virus (DNX-2401)

(Created with BioRender.com)

Y94 DIPG a¢ld Adenovirus fignanuuasiugnssy
Fajuthlunewad DIPG sulUsiu E1A (3UN 5) &l
NSANENINUSEANSA WY Oncolytic virus azdlde

138091 DNX-2401 Ingnaaania Oncolytic virus g
CSF fhldaavanunsaindeluwaduniuasiwaduyids
wazluwadunilidaazldausaifiusuiunaszyia
Junsresawaate unmeanduiuluwaduese hisaaed
mMafiLsnuasiimshaewaduz SN sTUILNS

apoptosis LLasé'J’QﬂszﬁuﬂﬁﬁNmmm Cytotoxic T-cell

wglunsvhanewadusds uenaint Wowaduzide
gnvhane hiafdsannsounsnszaelufnwaduyiSai
wdeuazyhanewadls (U 6)
finsfnufauszavisnmuos DNX-2401 figndesinu
aeaing CSFgtheilasumssnuilengnissendin
\ade 17.8 ey Taeiisnsnssendinlag i 18 1Feu
fi4 50% ogelsfinu vuIAnguAleg g llvunaLan
Fududesdinefnuiiufuiiodusunadndinanil
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E‘Uﬁ 7 uananalnn1svinguees Survivin Tu Caspase pathway

(Created with BioRender.com)

3. A% Survivin (SurVaxMm)

survivin \Juldsuiidniilunssudenisaeves
wad (Apoptosis) Feanunsanuldieesluwaduziss
wusnnfigaluszifadnue uia DIPG® Tag Survivin
zdudanszuiums Apoptosis N1u Caspase pathway
(Ut &) anluniniiu Survivin Ssdufusiudnsinisiia
Tsagh (recurrent rate) uarmsmosoawaiivivadngne?
A Survivin (Survaxm) lumsinun il adunsedu

# Tlaufwaanilusau Survivin @9

Cytotoxic T-cel
#liAn Apoptosis waztheannsiiiulavesifosen

Jaqiufinsnufasyavsninues SuvaxM @
U Single center clinical trial phase 1 lnglafnw
Tugfthe Glioma 38 DIPG (N=9) #sléi¥u Survaxi
500Ug N 2 &avi vavan 4 aSs nuhdmsnissen
Finlaosamogd 86.6 dUni usegnalsimu iy
FoalinmsAnmunalvgfuiioussifiulsyansamly
DIPG lneganizsialy
4. Immune checkpoint inhibitors

Immune checkpoint inhibitors 1Jufnsedugd
ufuijathlusudiusiu funfudTusiushiaeduds
nsvinues T cell Mriunaietiiaiunuanngn
vosszuuifuiulunsdedivwaduzse T PD-LY,
PD-L2 waw CTLA-G ulusiufluansoongdluiilasen
vaneUssnvarsudansviauges T cell dilutlagtu
FDA wasansgeiusnt tadn1seud@lvld Immune

checkpoint inhibitor oA Anti PD-1 (Pembrolizumab)
war Anti CTLA-4 (Ipilimumab) Tun1s§nwngise wii
gananvzUszauaudsalunsdadndy winasly
uly DIPG femsiivednin Jagtuiinisfnuluge
wnislilesenlussuulssamaunans Faavesnising
Tianunsaazuler Immune checkpoint inhibitor @131150
HusnsnssenTinld sredasitnvesise?

d5U (Conclusions)

Diffuse Intrinsic Pontine Glioma (DIPG) \Juiilasan
2 aa =~ 2 A
aualuiinfilanusuussgenaziinginsallsaiiug
TnedagtudsliifiuuamenissSnwfanunsameviale
lulagtunisinwuinsgiuaenisanefedsiuduen
1A3U10R temozolomide @ilvinadndin tasanwad
ugi5alin1swans MGMT promoter vibinesioen Jaquiu
fanune1enlunIsimuIluInIInIssnelng - wu
CAR-T cell therapy, oncolytic virotherapy, 1A%u
survivin (SurVaxM) Wag immune checkpoint inhibitors
Fagluriunsnsgiuszuuglauiulndmnesiewad DIPG
o o & & v = o Ao
winaansidessuainnisAnulutagduglulunieda
wridsaglusee LS UAULALADINITNITNARBINARTN

Q' a z:l' A v a a v
Wafuiedudulszansninnazaiulasnisly
spezey sl Mmvhanudlanalnssauluanaves
DIPG ag19angsasiiunumdAglunisnamuinissne

WuuILWIzzadtusuansoly
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