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• Ewing sarcoma is an aggressive sarcoma of bone 
and soft tissue, with peak incidence in adolescence 
and young adulthood1. 

• An initial multi-modal approach to treatment is 
essential, incorporating surgical resection, systemic 
chemotherapy and radiotherapy. 

• Unfortunately, approximately 30-40% of patients 
with a localised primary tumour and 60-80% of 
patients with primary disseminated disease 
experience a relapse2.

Background & Aim • Currently there are limited therapeutic options for adults with 
relapsed or refractory Ewing sarcoma and the prognosis for 
these patients remains poor3. 

• Metronomic etoposide has been reported as having activity in 
paediatric populations4-5, however, to our knowledge has not 
yet been reported in adults with Ewing sarcoma. 

• We aim to present the first retrospective analysis of real-world 
adult relapsed or refractory Ewing sarcoma patients treated 
with oral etoposide. 



• Hospital pharmacy records identified patients 
with Ewing sarcoma treated with oral etoposide 
at the Peter MacCallum Cancer Centre from 01 
January 2005 to 01 December 2020

• Patients who completed at least one cycle of oral 
etoposide and had disease evaluable by 
RECIST1.1 were included. 

164 patients identified

50 patients had a diagnosis of Ewing sarcoma

4 patients who received 
upfront etoposide were 

analysed separately

34 patients were included in 
primary analysis

38 patients were evaluable

Methods Patient characteristics
• The median age at diagnosis was 21 years (range 15-53)
• The majority had localised disease at initial diagnosis

• 19 patients (57%) had the first disease relapse within 2 
years of initial diagnosis.

• Of the 4 patients who received oral etoposide as a first-
line treatment, 3 were unfit for more intensive 
chemotherapy regimens, and 1 preferred oral 
treatment. 
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Treatment exposure
• 10 patients had received 1 prior line of therapy, 15 

patients had 2, and 9 patients had at least 3. 

• All patients had prior exposure to intravenous 
etoposide during first-line (88%) or second-line (12%) 
chemotherapy regimens

• 59% received further lines of treatment on 
progression
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Oral etoposide dosing regimens used

• Varying dosing regimens were used, most 
commonly 100mg daily for days 1-10 q21 (79%)

• The median number of cycles of oral etoposide 
given was 4.3 (range 1.0-46.3)

• Of the 4 patients who received first-line 
etoposide, the median number of cycles in 
this subgroup was 5.0 (1.0-10.8)
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Treatment outcomes
• 9 patients (26%) had stable disease (SD) for at 

least 6 months, and 6 patients (18%) had a 
partial response (PR) , leading to a clinical 
benefit rate of 44%. 

• The median PFS was 3.8 months 
(range 0.7-57.4 months)

• Median OS was 8.6 months (range 
0.8-66.0 months)

• 12 patients (34%) received at least six months of treatment 

Stable 
disease

39%

Partial 
response

18%

Progressive 
disease

43%

Best response to treatment

PR PDSD

Duration of etoposide therapy
12 24 36 48 60

0

50

100

Time

O
ve

ra
ll 

Su
rv

iv
al

12 24 36 48 60
0

50

100

Time

P
ro

gr
es

si
on

-F
re

e 
S

ur
vi

va
l

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Duration of response in months



Tolerability Take-home messages
• Despite prior exposure, oral 

etoposide demonstrated 
objective anti-tumour activity
and durable responses in the 
relapsed and refractory setting 
for adult Ewing sarcoma 
patients. 

• It is also a potential first-line 
palliative treatment for patients 
who were either unfit for or 
declined a conventional 
intravenous regimen.

• Treatment was well tolerated, with only 9% of patients 
requiring a dose reduction and 24% requiring a dose 
delay

• Reasons for dose reduction:
• Neutropaenia (66%)
• Fatigue (33%)
• Infection (33%)

• Of the 4 patients who received first-line etoposide, two had SD, 
and one had a PR. 

• The PFS and OS were 9.1 months and 19.9 months, respectively.

Treatment outcomes: first-line etoposide

• 8 patients (24%) received concurrent radiotherapy

• Reasons for dose delay:
• Infection (38%)
• Neutropaenia (25%)
• Hepatic dysfunction (13%)

References:
1. Gaspar N, Hawkins DS, Dirksen U, et al. Ewing Sarcoma: Current Management and Future Approaches Through Collaboration. J Clin Oncol 2015;33:3036-46.
2. Leavey PJ, Mascarenhas L, Marina N, et al. Prognostic factors for patients with Ewing sarcoma (EWS) at first recurrence following multi-modality therapy: A report from the Children's Oncology Group. Pediatr Blood Cancer 
2008;51:334-8.
3. Casali PG, Bielack S, Abecassis N, et al. Bone sarcomas: ESMO-PaedCan-EURACAN Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol 2018;29:iv79-iv95.
4. Podda MG, Luksch R, Puma N, et al. Oral etoposide in relapsed or refractory Ewing sarcoma: a monoinstitutional experience in children and adolescents. Tumori 2016;102:84-8.
5. Fraser, J, Fardus-Reid, F, Irvine, L, et al. Oral etoposide as a single agent in childhood and young adult cancer in England: Still a poorly evaluated palliative treatment. Pediatr Blood Cancer. 2021; 68:e29204

Contact: Louise Kostos, Peter MacCallum Cancer Centre, Louise.Kostos@petermac.org


