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Pediatric ependymomas: destined to recur?
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Primary therapies for ependymoma are insufficient for the pre-
vention of tumor recurrence or progression in nearly half of
cases."2 The majority of recurrences happen within 2 years of
diagnosis, however, some occur many years later, emphasizing
the importance of reporting long-term follow-up. Moreover,
whilst some children die quickly following recurrence, others
experience a chronically relapsing course. These multiple re-
currences result in extensive morbidity accrued through in-
creasingly debilitating, but ultimately futile, treatments.’3
International clinical trials at recurrence are overdue and despite
the known propensity to recurrence, there has been little suc-
cess in reaching consensus on the best approach. Additionally,
there have been no recent novel treatments resulting in im-
proved outcomes. Whilst the UK experience indicates that
survival from primary childhood ependymoma has improved
over the last half-century (Figure 1A), this is most likely due
to a focus on achieving complete tumor resection, improved
state-of-the-art radiotherapy techniques (N. Thorp, Personal
Communication) and supportive therapies. Recurrence remains
associated with dismal outcomes.

Presently, we do not have adequate strategies for identifying
and treating such children. Promising innovations, such as
CAR-T cell therapy, are on the horizon* but these are as yet
unproven in clinical practice, potentially costly, and only avail-
able in limited centers.

The bleak picture of therapy contrasts with the burgeoning
knowledge of ependymoma biology. International, collabo-
rative studies have identified distinct subgroups, associated
with varied clinical behavior and risk profiles.>® Others have
better delineated the tumor microenvironment in the hope of
identifying new therapeutic avenues.”

There is preliminary evidence that adjuvant chemotherapy
in addition to complete surgical resection (CR) and quality-
assured radiotherapy confers a significant survival benefit for
primary disease (A. Smith, personal communication), how-
ever, unscientific prejudgment on the role of chemotherapy
prevented the COG9031 study from reaching a clear outcome.
Extent of surgical resection also appears to be important in

improving outcomes at recurrence; this finding being repli-
cated in multiple studies.'2 Additionally, there is evidence that
reirradiation at relapse may be beneficial, but recent data sug-
gest this is only short term?8° whilst the likely side effects of
significant doses of radiotherapy are yet to be fully quantified.

In the linked study,’ Adolph et al. provide valuable data
on 53 children and adolescents with relapsed ependymoma.
Participants received two courses of oral temozolomide, fol-
lowed by oral etoposide and trofosfamide for further progres-
sion.This was accompanied by standard approaches targeting
CR and consideration of first or repeated radiotherapy. The
authors concluded that CR of relapsed disease was the only
factor associated with longer-term survival. The results for
oral chemotherapy with temozolomide were disappointing,
with 85.7% of evaluable patients showing disease progres-
sion. Radiotherapy, either first- or reirradiation, showed some
benefit in children who did not undergo, or achieved only sub-
total, resection.There was no clear evidence that radiotherapy
benefitted those with CR in the longer term.

Whilst providing valuable data, the work by Adolph and col-
leagues highlights the challenges faced by the neuro-oncology
community in interpreting mixed datasets to develop evi-
dence-based prospective approaches for the treatment of re-
current disease. Most studies of ependymoma relapse have
been heterogeneous with respect to patient composition due
to the inclusion of retrospective cohorts of children treated on
and off clinical trials with mixed tumor locations and molecular
subgroups.?38 Additionally, by the time of recurrence, children
will have received multiple non-standardized interventions.
Approaches may then vary further based on local treatment
decisions and patient factors. This has made understanding
the true impact of approaches to treatment at recurrence chal-
lenging. Radiotherapy seems to provide benefit in some cases
and CR seems to be an important factor for overall survival in
some cohorts'™ but not others.? However, this study highlights
that CR at recurrence (nor at primary presentation) is not a pan-
acea, and many children with CR still go on to experience fur-
ther relapse.
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Further data are needed on radiotherapy outcomes at re-
currence. The linked study asks important questions, but in
view of the trial design, the radiotherapy results were diffi-
cult to interpret. Participants received a mixture of focal and
craniospinal irradiation (CSI) at recurrence, in addition to
a mixture of first- and reirradiation, with small numbers in
each cohort. This was as a result of an open trial design in
which local centers primarily determined the radiotherapy
approach. Ideally, randomized trials of radiotherapy at re-
currence are needed to understand and quantify the rela-
tive benefits of focal radiotherapy and CSl alongside first or

Editorial

need different approaches at recurrence to improve out-
comes. In the linked study, all the patients with RELA
ependymoma died. The authors suggest that whilst PFA is
associated with poorer outcomes based on primary dis-
ease, RELA tumors may be associated with worse out-
comes at recurrence. This is an intriguing question based
on limited data and large prospective, molecularly strati-
fied studies of ependymoma relapse are imperative to ex-
plore this further.

Although not yet proven at the biological level, we hy-
pothesize that some ependymomas are destined to recur
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Fig.1 (A) Improvementin survival of childhood ependymoma from 1960 to 2015 in the UK. Based on 347 retrospectively analyzed UK cases—un-
published data associated with the Ritzmann et al.’s 2020 study. (B) Proposed structure for a relapsed ependymoma clinical trial allowing the
comparison of craniospinal and focal radiotherapy. Abbreviations: CS|, craniospinal irradiation; M0, no metastatic disease; RT, radiotherapy.




Editorial

based on biomarkers mirroring the definition of minimal re-
sidual disease (MRD) assessment as in Acute Lymphoblastic
Leukaemia. For those not in molecular remission the role of
‘continuation therapy’ could be considered.

(1) The initiation of standardized international clinical
trials to increase reproducibility and reduce the het-
erogeneity of studies of relapsed ependymoma; here
we provide a proposal for the structure of such a trial,
interrogating the efficacy of focal radiotherapy vs CSI
in both radiotherapy naive and previously irradiated
patients (Figure 1B);

(2) Routine collection of matched tumor samples at pri-
mary and recurrence to better understand how
ependymomas evolve over time, highlighting much
needed novel therapeutic strategies at recurrence;

(3) Application of molecular stratification to recurrent
ependymomas to understand differences in the be-
havior of subgroups at recurrence.

Only through focussed, international efforts will we im-
prove the morbidity and survival for children with this dev-
astating disease.
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