Insights From H3-
Wildtype Diffuse Midline
Glioma With EZHIP
Overexpression

To the Editor:

Diffuse midline glioma {DMG)
H3K2T-altered presents a formidable
challenge in neuro-oncology due to its
aggressive mature and  predilection
for midline structurcs. The 2021 WHO
Clussification of Tumors has de-
lincated sublypes of DMG, charac-
terized by HIK2T mutation (DMG-
H3.3 K27 and DMG-HL1/5.2 K27),
H3-wildtype with EZHIP over-
expression (DMG-EZHIP), and EGFR
alierations (DMG-EGFR), with the
shared feature of HIK2Tme3 loss. | We
read Zheng et alls article? published in
the American Jowrnal of Swrgical
Pathalogy in 2022, which reported a
cohort of %4 adult and 70 pediatric
paticnts diagnosed with DMG with
H3KI™™ mutation. The study re-
vealed a median survival tlime of
5.0 months for pedistric patients and
16,0 months for adults (P =0.0003),
along with other significant differences
in wumeor location and molecular char-
acteristics. To provide further insights
and compansons within the spectrum
of DMG, we presenl a consecutlive
cohort of 16 Hi-wildiype DMG pa-
tients with EZHIP overexpression, in-
cluding 9 pediatric patienis (aged under
18 y) and 7 adults. The DNA-based
targeted next-generation  sequencing
(NGS) was retrospectively conducted
in all cases, and ethical approval was
obtained from the Ethics Committee of
Beiping Tiantan Hospatal. Pathologic
diagnosis was performed by senior
pathologists, confirming H3IK2Tme3
(=) HIKITM (=) and EZHIP (+)
through immunchistochemical anal-
ysis (Fig. 1D

This cohort demonstrated a me-
dian  overall survival (05) of
1 1.0 months (95% C1L: 0,00-23.81), sm-
ilar to 10,3 months in DMG-HIK27TM?
and 11.0 months m diffuse intrinsic
pontine ghoma (DIPG).* Kaplan-Meier
analysis reveabed that adjuvant therapy
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gencrated an improved OF (Log-rank
P =0.006) (Fig. 1A) Patients who fuiled
to receive adjuvant treatment typically
faced rapsd tumor progression, with a
medman 08 of 1.0 month (955 CL: 0.00-
3.13), thereby imiting opportunitics for
further therapeutic intervention. This
finding aligns with conclusions from a
large cohort study of DIPG, which also
reporied a median 08 of 1.0 monihs for
untreated patients.” The correlation be-
tween longer OS and early therupeutic
micrvention underscorcs the aggressive
nature of DMG across its subtypes. No
discermible gender preference was ob-
served (male-lo-female  ratio= 1:1),
consstent with the gender detribution
scen in DMG-H3K2TM cases 4

A poncenng  study  indicates
that the most commonly observed ge-
netic vanations in DMG-EZHIP are
ACVRI14019), followed by PIKICA,
TP53, and PPMIDS Based on NGS
(Fig. 1B), TP3} alerations (816,
50000r%) were the most prevalent ge-
netic alierations in this cohort, which
aligns with ebservations in DMG with
H3IK2TM mutation? The ACVR! al-
terations (416, 35.000%%) wene ex-
clusively dentified in the pediatric
group, with p.G328E found in 2 cases,
p.R2580 in 1 case, and concurrent p.
R375H and p.G328Y in another. This
finding correlates with the reported
association between ACVFRI  aler-
ations and younger age i DIPGE®
Furthermore, cases | and 13 exhibited
mutations in both EGFR and ACVRI,
expanding upon the repored hypoth-
esis of a mutually exclusive relationship
between mutations in these 2 gencs in
H3-wild type DMG.™ as observed ina
larger sample size.

Previous studies have indicated
that when EGFR muations and
EZHIF overcxpression oCcur con-
currently, the methylation cluster
analysis suggests an EGFR-mutant
subtvpe 3% This imples that for H3-
wildiype DMG, subtyping cannot be
fully determined mercly by EZHIP
immunohistochemical  siaining.  In-
stead, EGFR mulations may play a
more crucial role, and DNA methyl-
ation ¢xerts significant influcnce in the
classification process. Within the pre-
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scnted cohor, the EGFR alicrations
were identified in 7 cases (43.75%), in-
cluding p.G39EY (n=1), p.G60IA
(n=1), amplification (n=1), con-
current p G598V and amplificaiion
(n=2), and concurrent p A2V and
amplification (n=2). A comparison
with the coun demonsirated
that the cases featuring EGFR alter-
ations exhibited a higher frequency of
TP} muation (Supplemental Fig. 51,
Supplemental Digital Content 1, hupa
Imks hvw com/PASICHT). However,
no significant  differences were ob-
served in O8S (Log-rank P=0.642) or
age (P=0.615). The relationship be-
tween EGFR allerations and balateral
thalamic DMG was also sugpgested in
some reports.®1! Four cases with bi-
lateral thalamic tumors were entified
in this cohort, and 3 of them (75.007%)
had EGFR alterations (one with p.
G398V, others with concurrent p.
A2E9Y and amplification). However,
bilateral thalamic tumors did not ex-
hibit a significant diffcrence in OS5
compared with unilateral counterparts
{Log-rank P=0989) (Fig. 1C). Con-
sidering the hmited sample size, the
role of EGFR alicrations, as well as the
impact of genetic alterations with high
prevalence on prognosts (Supplemental
Table 52, Supplemental Digital Con-
tent 2, hitpcfimbks ww comPASICAS),
are still inconclusive,

The median age at diagnosis was
15,50 years, with 7.00 years {range: 4.00
1o 16,00 v) in the pediatric group and
3500 vears (range: 30,00 1o 67.00 v) in
the adult group (Supplemental Table
51, Supplemental Digital Contemt 3,
hitpaiflinks bww.comPASICE9). The
median 085 was 4,00 months (95% CL:
(L00=12.77) fior the pediatric group, and
19,00 months (95% CI: 2.31-35.69) for
adulis. with no significant dilference
observed (P=0.093L The extent of re-
section dilfered agnificantly between
age groups (P=10.024). with a higher
proportion of adults receiving gross to-
t1al or near total resection (85.71% vs.
11.11%), while more pediatric patienis
opted for bopsy (55.56% v, 14.29%),
In addition, Cox regression analysis re-
vealed that despiic DMG  predom-
inantly affecting pediatric populations,
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