Neuro-Oncology

22(7), 1044-1045, 2020 | doi:10.1093/neuonc/noaa065 | Advance Access date 17 March 2020

Letter to the Editor

Recurrent IDH mutations in
high-grade meningioma

Meningiomas are the most common primary central nervous
system tumor with an incidence rate of 8.33 per 100000." The
majority of meningiomas (80-90%) are low grade (grade I) and
have a 7-20% recurrence risk. While more rare, high-grade
meningiomas harbor an increased risk of recurrence and
death: grade Il occurring 5-15% with a 30-40% recurrence risk
and grade Il occurring 1-3% with a 50-80% recurrence risk.%?

A total of 134 high-grade (grade Il or grade Ill) meningiomas
were screened for the presence of isocitrate dehydrogenase
1 (IDH1) and IDH2 mutations using next-generation exome
sequencing.

This study was approved by the human subjects institutional
review board and complied with Health Insurance Portability
and Accountability Act guidelines. We identified 134 patients
with high-grade meningioma (grade Il or grade lll) who under-
went neurosurgical resection at our institution from 1995 to
2017 with available archival formalin-fixed, paraffin-embedded
(FFPE) tissue. A board-certified neuropathologist reviewed his-
topathological diagnosis, grade, and purity of each case ac-
cording to 2016 World Health Organization (WHO) guidelines.

DNA was extracted using Maxwell FFPE Plus DNA
Purification Kit (Promega). DNA tissue libraries were generated
using lon AmpliSeq Oncomine Comprehensive research panel
versions 2.0 and 3.0 as described previously.* Sequencing data
analysis performed using Torrent Suite (versions 5.6.0., 5.8.0)
and lon Reporter (versions 5.2, 5.6, 5.8).

We are the first to report recurrent IDH1/2 mutations in high-
grade meningiomas using next-generation exome sequencing.
Mutations in IDH1/2 were identified in 2.2% (3/134) of our cohort.

Case 1 involved a 53-year-old woman with a preoperative
CT that revealed a heterogeneously enhancing, partially calci-
fied extra-axial right frontal mass measuring 4.1 x 3.6 x 4.1 cm
(Fig. 1A). Survival after neurosurgical resection is currently
10.1 years. Histopathologic evaluation demonstrated a pri-
mary grade |l atypical meningioma with focal brain invasion
(Fig. 1B) and epithelial membrane antigen (EMA) and proges-
terone receptor (PR) positivity. Targeted sequencing revealed
an IDH1 p.Arg132His alteration (10.5%, 334x). However, IDH1
R132H immunohistochemistry was negative.

In order to provide orthogonal validation for the G395A mu-
tation in the IDH1 gene, which results in a missense Arg to His
mutation, we designed targeted primers to amplify this region
as part of a targeted 250 bp amplicon where the G395A muta-
tion in IDH1 is centered with up- and downstream flanks (hg19;
chr2:209112972-209113205). Two hundred fifty nanograms of
amplified DNA was used as input into library prep for down-
stream single molecule, real-time sequencing on the RSII plat-
form (Pacific Biosciences). Following raw data collection, highly
accurate (>99.9%) circular consensus sequences (CCS) were
generated using web-based SMRTLink 7.0 bioinformatics suite
in order to call single nucleotide polymorphism variants. A total
of 50497 CCS reads were generated, with 362 (0.7%) distinct
molecules validating the G395A variant of interest at QV40.

Case 2 is from a 37-year-old woman with a preoperative MRI
that revealed a left frontal mass measuring 5.4 x 75 x 6.9 cm.
Histopathologic evaluation demonstrated a recurrent grade llI
anaplastic meningioma (papillary) with focal brain invasion and

Fig. 1.
eosin (10x) with focal brain invasion (shown at the bottom right).

(A) Sagittal CT demonstrating right frontal mass measuring 4.1 cm x 3.6 cm x 4.1 ¢cm. (B) WHO grade Il atypical meningioma on hematoxylin and
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EMA and PR positivity. We identified an IDHT p.Arg132Gly
alteration (6.9%, 2000x). The only other single nucleotide
variant found in this case was an NF2 p.lle126fs; no BAP1
alteration was identified. The patient is currently alive after
neurosurgical resection at 13.3 years.

Case 3 was a 67-year-old woman who survived for a total
of 10.9 years after neurosurgical resection of a lesion from
the parietal convexity. Histopathologic evaluation demon-
strated a recurrent grade Il atypical meningioma with focal
necrosis and EMA positivity. This case harbored an IDH2
p.Arg140GIn alteration (5.0%, 2000x).

Importantly, all 3 patients in our cohort with an IDH1/2
mutation survived for at least 10 years after neurosurgical
resection. Screening for IDH1/2 alterations in high-grade
meningioma with exome sequencing is encouraged as
patients with IDH1/2-mutated high-grade meningioma
may benefit from IDH inhibitors that are currently in clin-
ical trials. Future inter-institutional and collaborative
group studies are warranted to validate these findings
and elucidate how IDH1/2 mutation status affects sur-
vival outcomes in high-grade meningioma independent
of tumor grade.
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