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Introduction
• Most meningiomas cluster into mutually
exclusive groups with distinctive clinical
correlations based on a mutation in one of the
well-established drivers (NF2, TRAF7, KLF4 +/TRAF7, PI3K +/-TRAF7, Sonic Hedgehog
signaling pathway mutations SMO, SUFU,
PRKAR1A, SMARCB1/SMARCE1, POLR2A) [1-5].
• However, some tumors concomitantly harbor
two or more of these typically mutually
exclusive driver mutations. The characteristics
of meningiomas with multiple drivers have not
been previously investigated.
• Our objective was to characterize the genomic
landscape and clinical features of meningiomas
with multiple drivers.
Materials and Methods
• In our lab, we identified and characterized a
cohort of meningioma with multiple drivers

RESULTS
• A cohort of 48 meningiomas with multiple
drivers was identified (~2% of all meningiomas)
• Compared with the single driver meningioma
group, tumors with multiple drivers were
significantly more recurrent, had higher grade,
and demonstrated distinct histological
distribution
• Meningioma with multiple drivers harbored
significantly more NF2 mutation/Chr22 loss
(81%) than single driver tumors (54%).
• Compared to single driver tumors with NF2
mutation/Chr22 loss, multiple driver
meningiomas that harbored NF2 mutation/Chr22
loss demonstrated skull base predilection (in
particular, tumors with additional KLF4 and PIK3
mutations) and relative absence of fibrous
histological type.
CONCLUSIONS
Meningioma with multiple drivers demonstrate
distinct genomic and clinical features with potential
prognostic and therapeutic significance. The
mechanism of occurrence of multiple drivers in a
tumor remains unknown and requires further
investigation.
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• For the analysis of clinical features, we utilized
two-tailed Fisher’s exact tests for nominal data
and Kruskal-Wallis tests for ordinal data.
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