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Abstract

Background. The incidence of spinal cord gliomas, particularly in adults is low, and the role of chemotherapy has
remained unclear.

Methods. We performed a multicenter, retrospective study of 21 patients diagnosed with spinal cord glioma who
received chemotherapy at any time during the disease course. Benefit from chemotherapy was estimated by mag-
netic resonance imaging. Data on radiotherapy were taken into consideration.

Results. Thirteen patients were diagnosed with astrocytic gliomas World Health Organization (WHO) grades 1-4,
the remaining eight patients with ependymomas WHO grades 1 or 3. Most patients had more than one neuro-
surgical intervention. Median age at time of first chemotherapy was 33 years (range 21-67 years). Seven patients
had chemotherapy combined with radiotherapy as first-line treatment. Two patients had chemoradiotherapy at
recurrence, without prior tumor-specific treatment beyond surgery. One patient received chemotherapy alone as
first-line treatment and 2 patients had chemotherapy alone at recurrence, without prior treatment. Nine patients
had received radiation therapy at an earlier time and chemotherapy was given at time of further recurrences. Best
responses in astrocytomas were as follows: chemotherapy alone—2 stable disease (SD) and 3 progressive disease
(PD); chemoradiotherapy—1 complete response, 3 SD, and 4 PD. Best responses in ependymomas were as fol-
lows: chemotherapy alone—1 partial response, 5 SD, and 1 PD; chemoradiotherapy—1 SD.

Conclusions. Spinal cord gliomas represent a heterogeneous group of tumors. Survival outcomes in response
to chemotherapy in adult spinal cord glioma patients vary substantially, but individual patients appear to derive
benefit from chemotherapy.
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Gliomas account for 34% of all primary brain and other
central nervous system (CNS) tumors, and for 86% of all
malignant primary brain tumors. Most glioma patients
are diagnosed with glioblastoma (57.3%). The majority of
gliomas occurs supratentorially (61.3%) and only a small
proportion of gliomas is located in the spinal cord or cauda
equina (4.2%).

There is no specific treatment for patients diagnosed
with spinal cord gliomas as opposed to gliomas in the
brain except that surgical options are more limited. For
patients diagnosed with astrocytic gliomas, treatment
follows the standard of care for patients diagnosed
with the same World Health Organization (WHQO) grade
tumor in other anatomical locations.? Chemotherapy is
a treatment option in patients diagnosed with anaplastic
gliomas or glioblastomas of the spinal cord, or with
recurrent lower WHO grade spinal cord gliomas that
are no longer amenable to local treatment. In the 2016
WHO Classification of Tumors of the Central Nervous
System (CNS), a new tumor entity found in midline
structures of the CNS, including the spinal cord, has
been defined and named diffuse midline glioma, H3
K27M mutant.® Treatment beyond surgery as feasible
and radiotherapy has not been established for this
tumor entity.?2 Ependymal tumors of the spinal cord in-
clude WHO grade 1 subependymoma and myxopapillary
ependymoma, as well as WHO grade 2 ependymoma
and WHO grade 3 anaplastic ependymoma. In adults,
tumor resection is the first treatment option for spinal
ependymoma, and radiotherapy is employed in patients
with anaplastic ependymoma, and in case of incomplete
resection of WHO grade 2 ependymoma, whereas che-
motherapy can be considered for recurrent disease.*
Abstract data of a phase Il study of lapatinib in combina-
tion with temozolomide (TMZ) for adults with recurrent
ependymoma showed that the treatment was well toler-
ated and demonstrated some activity.® Beyond the clas-
sical WHO classification, ependymomas can be classified
by molecular markers recognizing 9 molecular sub-
groups with distinct prognosis.®’ This molecular classi-
fication may help to avoid overtreatment for patients of
a molecular subgroup of excellent prognosis and on the
other hand may provide perspectives for precision on-
cology approaches in the future.

The low prevalence of spinal cord gliomas in adults
limits the feasibility to perform clinical trials and to ad-
dress the role of chemotherapy for these tumors. Here we
performed a retrospective study of outcome in 21 patients
diagnosed with spinal astrocytic or ependymal gliomas
who were treated with chemotherapy at any time during
the course of disease.

I
Patients and Methods

Patients and Tumors

In accordance with approval from the appropriate
Institutional Review Boards, the surgical specimens and
clinical records were retrieved from 21 patients treated at
the University Hospital Zurich, Zurich, Switzerland, or at

one of the University Hospitals in Germany participating
in the German Glioma Network (GGN).The GGN is a con-
sortium involving eight University Hospitals in Germany
and participating in multiple studies and projects in-
cluding this retrospective study. The GGN was supported
by the German Cancer Aid from 2004 to 2012. Patients in-
cluded in this study were diagnosed with primary brain
tumors in the years 1990 through 2017. All tumors were
initially classified and graded according to the WHO clas-
sification of tumors of the central nervous system in the
local pathology departments.® The astrocytic tumors
of WHO grades 2-4 were re-classified according to the
2016 WHO classification.® /DH mutation status was de-
termined by immunohistochemistry using a mutation-
specific antibody against IDH1-R132H.°® Mutational
analyses of the IDH1 and IDH2 genes were carried out by
Sanger sequencing or pyrosequencing.'®" The H3 K27M
mutation status was assessed by immunohistochemistry
with commercially available antibodies. The O°f-
methylguanine-DNA methyltransferase (MGMT)
promoter methylation status was determined by
methylation-specific polymerase chain reaction (PCR)."?
Epidemiological and treatment data were taken from pa-
tient health records. Patient characteristics from patients
included in the GGN were extracted from the GGN da-
tabase, and also from appropriate medical records pro-
vided from the local medical institutions. Radiological
response rates to chemotherapy were assessed in
astrocytomas by applying response assessment in
neuro-oncology (RANO) criteria’®>'* and were also used
to assess response in ependymomas.

Statistics

Progression-free survival (PFS) was calculated from the
neurosurgical intervention (or radiographic diagnosis
in patient P1, who had surgery only later on during the
course of the disease) or from the date of first chemo-
therapy dose to the date of progression. Overall survival
(OS) was measured from the neurosurgical intervention
(or radiographic diagnosis in patient [P] 1) or from the
date of first chemotherapy dose to the date of death.
Patients without documented progression after diag-
nosis or after start of chemotherapy were censored at the
last follow-up visit for PFS. Patients without confirmed
death were censored for OS at the last follow-up visit.
Survival data were calculated with the Kaplan-Meier
method. Cox proportional hazards regression models
were used for univariate analyses to test the association
of the MGMT promoter methylation status with outcome
after start of chemotherapy. All statistical tests were
two-tailed and a P value of .05 was set as statistically
significant. All statistical analyses were performed using
IBM Statistics, version 26 (SPSS).

Literature Review

An online literature search was conducted to summarize
the data available on adult patients diagnosed with spinal
cord glioma, who received chemotherapy alone at any time



Gramatzki et al. Chemotherapy for spinal gliomas in adults

of their disease. We searched for relevant studies published
through November 2020 using the following keywords:
adult(s), glioma(s), ependymomal(s), astrocytomal(s), che-
motherapy, spinal/spinal cord. Secondary tumor mani-
festation in the spinal cord or leptomeningeal disease,
children, as well as combination therapies including che-
motherapy plus radiotherapy were excluded.

Data Availability Statement

Anonymized data not provided in the article will be made
available by request of other qualified investigators for
purposes of replicating results.

I
Results

Individual Patient Characteristics

A total of 21 patients diagnosed with spinal cord glioma
were included in this study. Individual patient characteris-
tics are summarized in Supplementary Table 1. Median fol-
low-up of the whole patient cohort was 137.7 months (95%
confidence interval [Cl] 67.2-208.2) assessed from time of
diagnosis (see Supplementary Table 2), and 92.0 months
(95% CIl 43.0-141.0) measured from start of first chemo-
therapy (Table 1).

Histology and Molecular Markers

Most patients were diagnosed with astrocytic gliomas of
WHO grades 1-4 (N = 13), the remaining patients were
diagnosed with ependymal tumors of WHO grades 1 or 3
(N = 8) (Table 1). In the subgroup of patients diagnosed
with astrocytic gliomas, most patients had astrocytoma
WHO grade 3 or 4, including glioblastoma (N = 1), diffuse
midline glioma, H3 K27M mutant (N = 4), and anaplastic
astrocytoma (N = 3). Two patients were diagnosed with
diffuse astrocytoma WHO grade 2 and 3 patients were
diagnosed with WHO grade 1 astrocytoma (pilocytic
astrocytoma).The IDH mutation status was available in 4
patients (P4, P11, P12, P13), all patients had /IDH wild-type
tumors, and a H3 K27M mutation was found in one ad-
ditional patient, assuming an /DH wild-type status (P10).
Data on these molecular markers were not available in
the remaining cases. In the subgroup of ependymoma
patients, most patients had anaplastic ependymomas
(N = b5), the remaining patients were diagnosed with
WHO grade 1 myxopapillary ependymoma (N = 3). The
MGMT promoter methylation status was available in
11 tumors (astrocytomas N = 7; ependymomas N = 4):
8 tumors (73%) had an unmethylated MGMT promoter
(diffuse astrocytoma WHO grade 2 N = 1, anaplastic
astrocytoma WHO grade 3 N = 1, diffuse midline glioma,
H3 K27M mutant N = 3; myxopapillary ependymoma
N = 2, anaplastic ependymoma N = 1). A methylated
MGMT promoter (N = 3) was found in patients diag-
nosed with pilocytic astrocytoma (N = 1), anaplastic
astrocytoma (N = 1), and anaplastic ependymoma (N = 1)
(see Supplementary Table 1).

Clinical Presentation

At time of diagnosis, most patients had a cervical or
thoracic tumor localization (58%), the remaining cases
showed involvement of more than one spinal cord seg-
ment. Patients suffered from paresthesia in up to 70% of
cases, followed by back pain (47%) or muscle weakness of
the limbs (21%). At time of diagnosis, most patients had
a Karnofsky performance status (KPS) of 70%-80% (56%)
and a McCormick score of 1 or 2 (89%) (see Supplementary
Table 2).

Neurosurgical Intervention and Adjuvant
Treatment Strategies

Eleven patients (52%) had more than one neurosurgical
intervention. One patient was diagnosed with a spinal
cord glioma based on radiological criteria only (P1; see
Supplementary Table 1); this patient had a neurosurgical
intervention and neuropathological diagnosis 10 years
afterwards (pilocytic astrocytoma), followed by the start of
chemotherapy. Most patients had initially partial tumor re-
section (N = 12, 57%), followed by biopsy (N =5, 24%) and
gross total tumor resection (N = 4, 19%). Mainly because
of histology (pilocytic astrocytoma, N = 2; myxopapillary
ependymoma, N = 2; diffuse astrocytoma WHO grade
2, N = 1; anaplastic astrocytoma, N = 2; anaplastic
ependymoma, N = 3), 10 patients (48%) did not have tumor-
specific treatment after the first neurosurgical intervention,
while all patients diagnosed with spinal cord glioblastoma
or diffuse midline glioma, H3 K27M mutant received che-
motherapy plus radiotherapy as first-line treatment (see
SupplementaryTable 1).

Patient Characteristics at Start of Chemotherapy

Patient characteristics at start of chemotherapy are sum-
marized inTable 1. Seven patients had chemotherapy com-
bined with radiotherapy as first-line treatment (P8-13, P21).
Two patients had chemotherapy plus radiotherapy at re-
currence (P6, P7), and 2 patients had chemotherapy alone
at recurrence (P3, P20), without other prior tumor-specific
treatment with the exception of surgery. Only one patient
received chemotherapy alone as first-line treatment (P4).
The remaining 9 patients had received radiotherapy before
and chemotherapy was given at further progression (P1,
P2, P5, P14-19).

Chemotherapy in Combination with Radiotherapy

Patients who received chemotherapy plus radiotherapy
as first-line treatment were diagnosed mainly with spinal
cord glioblastoma (N = 1), or diffuse midline glioma,
H3 K27M mutant (N = 4), as well as with anaplastic
astrocytoma (N = 1), or anaplastic ependymoma (N = 1).
At further recurrence, this combined treatment was
also applied to patients diagnosed with anaplastic
astrocytoma (N = 2) without prior tumor-specific treat-
ment beyond surgery (Tables 1 and 2). All patients
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Table 1. Patient Characteristics at Time of First Chemotherapy

N = 21 Patients

Age (years)
Median; range 33; 21-67
Gender
Male 14 (66.7)
Female 7 (33.3)
Histology?
Pilocytic astrocytoma (WHO grade 1) 3(14.3)
Diffuse astrocytoma (WHO grade 2) 2(9.5)
Anaplastic astrocytoma (WHO grade 3) 3(14.3)
Glioblastoma (WHO grade 4) 1(4.8)
Diffuse midline glioma, H3 K27M mutant (WHO grade 4) 4 (19.0)
Myxopapillary ependymoma (WHO grade 1) 3(14.3)
Anaplastic ependymoma (WHO grade 3) 5(23.8)
KPS (%), N (%)
90-100 2(10.5)
70-80 11 (57.9)
<70 6(31.6)
No data 2(-)
McCormick score, N (%)
1 4 (20.0)
2 8(40.0)
8] 7 (35.0)
4 1(5.0)
No data 1(-)
First CT, N (%)
Hydroxyurea 1(4.8)
T™MZ 13 (61.9)
CCNU (lomustine) 2(9.5)
TMZ, CCNU (lomustine) 1(4.8)
Nimustine (ACNU), VM26 1(4.8)
Carboplatin, etoposide 1(4.8)
Etoposide, ifosfamide, doxorubicin 1(4.8)
Carboplatin, etoposide, vincristine 1(4.8)
Start first CT
First-line therapy 8(38.1)
First recurrence 5(23.8)
Second recurrence 5(23.8)
Third recurrence 2(9.5)
Fourth recurrence 1(4.8)

CT administration/timepoint

CT alone without any prior tumor-specific treatment with the exception of 3(14.3)
surgery
CT plus RT without any prior tumor-specific treatment with the exception of 9(42.9)
surgery
CT alone at further recurrence with prior RT 9(42.9)

Survival®?—whole patient cohort (N = 21)
Median follow-up (months) (95% CI) 92.0 (43.0-141.0)
Median PFS (months) (95% ClI) 7.7 (3.4-12.0)
Median OS (months) (95% CI) 33.0(3.3-62.6)
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Table1. Continued

N = 21 Patients

Survival?—patients with CT alone (N = 12)
Median follow-up (months) (95% Cl)
Median PFS (months) (95% ClI)

Median OS? (months) (95% CI)

Survival®—patients with CT plus RT (N = 9)
Median follow-up (months) (95% CI)
Median PFS (months) (95% Cl)

Median OS (months) (95% Cl)

79.0 (7.4-150.6)
9.0 (0.0-37.6)
58.0 (0.0-116.8)

n.a.
6.1(1.2-11.0)
29.4 (23.4-35.4)

Abbreviations: Cl, confidence interval; CT, chemotherapy; N, number of patients; n.a., not applicable; 0S; overall survival; PFS, progression-free

survival; KPS, Karnofsky performance status; RT, radiation therapy.

aFrom initial tumor tissue, or recurrent tumor tissue (P11); "From start of chemotherapy.

receiving chemotherapy with radiotherapy (N = 9) had
alkylating drugs, mainly TMZ (N = 6), TMZ plus CCNU
(N =1), CCNU (N = 1) or ACNU plus teniposide (N = 1).
Median PFS from start of chemotherapy in this patient
group was 6.1 months (95% CI 1.2-11.0) and median OS
from start of chemotherapy was 29.4 months (23.4-35.4)
(Table 1).

Chemotherapy Alone

Chemotherapy alone was administered in patients diag-
nosed with pilocytic astrocytoma (N = 3) or diffuse
astrocytoma (N = 2). In this patient group, 1 patient had
chemotherapy as first-line treatment, 1 at time of recur-
rence but without prior radiotherapy, and 3 at time of
recurrence with prior radiotherapy. All these patients diag-
nosed with astrocytic glioma received TMZ.

The remaining patients diagnosed with myxopapillary
ependymoma (N = 3) or anaplastic ependymoma (N = 4)
had chemotherapy alone at further recurrences and with
prior radiotherapy (N = 6) with the exception of patient 20
diagnosed with anaplastic ependymoma who received
chemotherapy at recurrence but without prior tumor-
specific treatment beyond surgery (N = 1). These patients
diagnosed with ependymoma had TMZ (N = 2), CCNU
(N = 1), hydroxyurea (N = 1), carboplatin/etoposide (N = 1),
etoposide/ifosfamide/doxorubicin (N = 1), or carboplatin/
etoposide/vincristine (N = 1) (Table 2).

In the group of patients diagnosed with astrocytoma or
ependymoma, who had chemotherapy alone without or
with prior radiotherapy (N = 12), median PFS from start of
chemotherapy was 9.0 months (95% Cl 0.0-37.6) and me-
dian OS from start of chemotherapy was 58.0 months (0.0-
116.8) (Table 1).

Benefit From Chemotherapy

Radiological overall responses to chemotherapy were as-
sessed in every patient by magnetic resonance imaging
(MRI). Duration of best responses (defined from start of che-
motherapy) are shown for every patient in Supplementary

Table 1. In the patient cohort who had chemotherapy plus
radiotherapy as first-line therapy (N = 7) or at recurrence
without prior tumor-specific treatment (N = 2) responses
were as follows: complete response (CR) (N = 1; glioblas-
toma), stable disease (SD) (N = 4; anaplastic astrocytoma
(N = 2), diffuse midline glioma, H3 K27M mutant (N = 1),
anaplastic ependymoma (N = 1)), and progressive disease
(PD) (N = 4; anaplastic astrocytoma (N = 1), diffuse midline
glioma, H3 K27M mutant (N = 3)) (Table 2). In the patient
cohort who had chemotherapy alone as first-line therapy
(N = 1) or at recurrence without prior tumor-specific treat-
ment (N = 2) or at recurrence with radiotherapy at an earlier
timepoint during the course of the disease (N =9) responses
were as follows: partial response (PR) (N = 1; anaplastic
ependymoma), SD (N = 7; pilocytic astrocytoma (N = 1),
diffuse astrocytoma (N = 1), myxopapillary ependymoma
(N = 3), anaplastic ependymoma (N = 2)), and PD (N = 4;
pilocytic astrocytoma (N = 2), diffuse astrocytoma (N = 1),
anaplastic ependymoma (N = 1)) (Table 2).

Bevacizumab in Spinal Cord Gliomas at
Recurrence

Beyond classical chemotherapy, four patients received
bevacizumab, a monoclonal antibody targeting the vas-
cular endothelial growth factor.These patients had pilocytic
astrocytoma (P2), diffuse astrocytoma (P4), glioblastoma
(P9), or diffuse midline glioma, H3 K27M mutant (P10).
Detailed information on bevacizumab treatment are sum-
marized in Supplementary Table 3. All patients had con-
trast enhancement in the MRI at start of bevacizumab. One
patient (P10), diagnosed with diffuse midline glioma, H3
K27M mutant had PD, the other patients had SD or PR, as
best response to bevacizumab. The median PFS from start
of bevacizumab application was 14.6 months (95% CI 0.0-
29.2), the median OS was 21.6 months (95% CI 10.6-32.7).

Survival Data

A univariate Cox regression analysis revealed MGMT pro-
moter methylation status as a risk factor for death neither
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Figure 1.
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Outcome by histology in patients diagnosed with spinal cord glioma who had chemotherapy alone. (A) progression-free survival and (B)

overall survival in patients diagnosed with pilocytic astrocytoma (black line), astrocytoma WHO grade 2 (green line), myxopapillary ependymoma
(red line), or ependymoma WHO grade 3 (blue line); Kaplan-Meier survival curves are shown; groups were too small for comparisons.

in the group of patients who had chemotherapy plus radi-
otherapy (N = 6), nor in the group of patients who had che-
motherapy alone without or with prior radiotherapy (N = 5)
(chemotherapy alone: P = .678; chemotherapy plus radi-
otherapy: P = 0.303), but patient numbers are low in these
subgroups. In addition, Kaplan-Meier survival curves are
summarized in Figure 1 for patients who had chemotherapy
alone and in Supplementary Figure 1 for patients who had
chemotherapy plus radiotherapy. Survival curves are shown
in these patients stratified by histology. Group sizes were
too small for comparisons, but no obvious signal of activity
for one histologically defined disease became apparent.

I
Discussion

Spinal cord gliomas are rare in adults' and there are only
very limited data on the activity of any chemotherapy for
these tumors. Here we retrospectively analyzed 21 adult
patients diagnosed with spinal cord glioma, to investigate
the impact of chemotherapy on the disease course.
Patients diagnosed with astrocytic spinal cord gliomas
receive treatments based on existing recommendations for
their histological counterparts in intracranial tumor local-
izations.? For spinal cord ependymomas, an extrapolation
of data from the intracranial counterparts is more difficult,
because there are limited data only, suggesting at least one
line of chemotherapy should be offered to ependymoma
patients who are no longer candidates for surgery or ra-
diotherapy.* In line with these recommendations, chemo-
therapy was given mainly at time of recurrence and after

prior radiotherapy in ependymoma patients (Table 2). Best
responses to chemotherapy plus radiotherapy were seen
as CR in one patient and SD in 4 patients, and to chemo-
therapy alone without or with prior radiotherapy as PR
in one patient and SD in 7 patients, mainly to alkylating
agents (Table 1), underlining a potential benefit from che-
motherapy in some patients (Table 2).

Table 3 summarizes the rare data available on adult pa-
tients diagnosed with spinal cord glioma who received
chemotherapy alone in the literature. Modest efficacy of
chemotherapy with TMZ was reported in a retrospective
study in recurrent WHO grade 2 spinal cord astrocytomas
with a median PFS and OS of 14.5 or 23 months.’ Kaley
and colleagues presented data on 5 patients diagnosed
with recurrent high-grade glioma, although some of the
patients were defined high-grade on the basis of clin-
ical and radiographic features only, with a median PFS
after start of TMZ of 6.6 months and a median OS of
16.6 months.’® In a retrospective series of 3 cases with
newly diagnosed spinal cord glioblastoma a median PFS
and OS of 6.3 or 11.3 months was reported in response to
TMZ."7 At time of recurrence one patient diagnosed with
spinal cord low-grade astrocytoma had a PFS of 23 months
after treatment with procarbazine, lomustine, and vincris-
tine chemotherapy after failing radiation and cisplatin-
based chemotherapy.'® Benefit from alkylating agents may
be associated with the presence of a methylated MGMT
promoter methylation status,' but patient numbers were
too small to answer this question in our cohort and the pre-
dictive role of MGMT promoter methylation may be lim-
ited to patients with tumors with chromosome 10 loss, that
is, glioblastomas.
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In 2002, results of a small study, including 10 adult patients
with recurrent spinal low-grade ependymoma, who received
treatment with etoposide, were presented, demonstrating
responses in some cases, with a median PFS of 15 months
and OS of 175 months.?° Gilbert and colleagues presented
an abstract in 2014 on data of a prospective clinical trial in
recurrent adult ependymoma patients WHO grade 1-3,
showing that daily lapatinib with dose-dense TMZ was well
tolerated and reported encouraging activity with a median
PFS of 96 weeks for patients diagnosed with spinal tu-
mors.? PR was shown for one patient diagnosed with recur-
rent spinal cord ependymoma, expressing platelet-derived
growth factor (PDGF), after treatment with imatinib.2' A large
retrospective study of high-grade spinal cord gliomas, in-
cluding astrocytomas WHO grade 3 and 4 and anaplastic
ependymomas, based on the National Cancer Database,
maintained jointly by the American College of Surgeons and
the American Cancer Society, recently reported that chemo-
therapy was administered in up to 50% of these patients,
mainly in combination with radiotherapy, which was applied
in up to 70% of all analyzed patients. The authors conclude
that chemotherapy use was not associated with OS, al-
though radiotherapy as a confounder was not addressed.??

Beyond classical chemotherapeutic agents, bevacizumab
is considered a treatment option in recurrent gliomas lo-
cated in the spinal cord. In our cohort, 4 patients diag-
nosed with astrocytoma had bevacizumab at further
recurrences (see Supplementary Table 3), resulting in PFS
of 14.6 months from start of bevacizumab. In comparison,
median PFS was 20.7 months or 7 months in two case
series of patients (6 patients in each study) diagnosed with
recurrent spinal glioblastoma.'®23The role of bevacizumab
in spinal cord ependymoma remains uncertain, although
in a retrospective study with patients diagnosed with re-
current intracranial ependymoma some patients seemed
to benefit from bevacizumab.?* Moreover, bevacizumab
can be discussed in patients diagnosed with neurofibro-
matosis type 2 (NF2)-associated ependymoma of the
spinal cord, although radiographic responses are low.?526

Data on more experimental approaches, including im-
mune checkpoint inhibitors like nivolumab, that showed
similar median OS data in recurrent glioblastoma com-
pared to bevacizumab,?” are lacking for the subgroup of pa-
tients diagnosed with spinal cord gliomas.

In general, interpretation of previously published data
became more and more challenging over the last years,
because of ongoing effort in advancing classification of
tumors of the CNS. With the 2016 WHO classification new
tumor entities were defined. Especially gliomas found in
midline structures of the CNS, including the spinal cord,
harboring an histone H3 K27M mutation are now de-
fined WHO grade 4, independent of grading based on
histopathology alone.

Because of the notably variable survival outcomes after
chemotherapy in adult patients with spinal cord gliomas,
prospective studies would be highly welcome. The aim
of such studies should be to identify patient subgroups
that will benefit from individual chemotherapeutic ap-
proaches. Moreover, prognostic and predictive molec-
ular alterations may help to stratify patients diagnosed
with spinal cord glioma for targeted pharmacotherapy in
the future.”

Major limitations of this study include its retrospective
nature and the small number of patients in each treat-
ment category as well as in each histologically defined
subgroup. Molecular information on /DH mutation status,
MGMT promoter methylation status, or H3 K27M mutation
status remained incomplete for most patients. Moreover,
most patients received chemotherapy in combination with
radiotherapy, or chemotherapy was given at recurrence
after prior radiotherapy, and therefore radiotherapy is a
confounder in this study addressing the association of che-
motherapy in spinal cord gliomas.

In conclusion, there are patients who may benefit from
chemotherapy, and therefore, at least one line of chemo-
therapy should be considered for patients diagnosed
with spinal cord gliomas, independent of histology, who
are no longer eligible for neurosurgical interventions or
radiotherapy.

|
Supplementary Material

Supplementary material is available at Neuro-Oncology
Practice online.
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