
Histologic Features and Therapeutic Implications of FGFR Alterations in Diffuse Gliomas
Hanadi El Achi1, Ping Zhu2, Takeshi Takayasu1, Gabriella Hines1, Bethany E Bundrant1, Yoshua Esquenazi2,3, Leomar Y. Ballester1,2,3

1Department of Pathology & Laboratory Medicine, 2Vivian L. Smith Department of Neurosurgery, University of Texas Health Science Center, Houston, TX
3Memorial Hermann Hospital, Houston TX

Diffuse gliomas are classified according to the WHO into

astrocytomas and oligodendrogliomas, and graded (WHO

grades II-IV). Furthermore, diffuse gliomas are classified based

on the presence or absence of genetic alterations (e.g., IDH1/2

mutations and codeletion of 1p and 19q). Approximately 3% of

IDH-wildtype GBMs have been shown to harbor FGFR3-

TACC3 gene fusions and might benefit from targeted FGFR

kinase inhibition. The role of other FGFR alterations in

gliomagenesis remains to be elucidated.

We searched our institutional database including 366 gliomas for

cases with alterations in any of the FGFR genes (i.e., FGFR1,

FGFR2, FGFR3, and FGFR4). Genetic alterations were analyzed

by FoundationOneTM , a next generation sequencing based assay

that identifies genetic alterations in the entire coding sequence of

315 cancer-related genes plus introns from 28 other genes. We

identified 18 gliomas with genetic alterations involving one of

the FGFR genes. Cases included 10 GBMs, 2 Diffuse

astrocytoma (WHO grade II), 1 Anaplastic astrocytoma (WHO

grade III), 3 oligodendrogliomas, 1 Pilocytic astrocytoma, and 1

glioneural tumor.

Characteristic histologic features in diffuse gliomas should

raise the possibility of FGFR alterations. Patients with FGFR-

altered gliomas might be candidates for targeted therapies with

FGFR inhibitors. Given the potential therapeutic implications

of FGFR alterations, the association between histologic features

and FGFR alterations is of great clinical importance for

surgical/neuro-pathologists, molecular pathologists and

oncologists.

Around half of the patients (44%) presented with seizures. No

predilection for a particular brain location was found. We

identified a variety of FGFR alterations including multiple

FGFR3 alterations (4 FGFR3-TACC3 fusion, 4 FGFR3

amplifications, 1 FGFR3 truncation of exon 18, 1 SNV

(p.K650E), as well as 1 FGFR2 SNV (p.K659E), and 5 FGFR1

SNV (2 p.N546K, 1 p.T141R, and 2 p.K656E). We observed

recurrent histologic features including pseudo-palisading

necrosis, perivascular streaming of tumor cells, oligodendroglia-

like cells, as well as extensive microcalcifications in FGFR-

altered gliomas. We also investigated the effects of FGFR

alterations on overall survival (OS) of IDH-mutant and IDH-

wildtype diffuse gliomas. Our data indicates no significant

differences in OS in cases with FGFR alterations.
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Figure 2. Histologic features of gliomas with FGFR

alterations. A. Perivascular streaming, B. Microvascular

hyperplasia, C. Prominent vascular endothelium, D,E,F.

Nodular pattern of tumor cells, G,H. Pseudo-palisading

necrosis, I. Calcifications, J. Oligodendroglial- like

appearance, K. Tissue hypercellularity, L. Cellular

pleomorphism
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Table 2. Demographics of patients with FGFR 

alterations

Table 1. Histological,  and molecular features

Figure 1. Kaplan-Meier  survival estimates 


