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reported for rectal cancer. Perhaps now might be the 
time for a change in practice.
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Maintenance chemotherapy in rhabdomyosarcoma: the new 
standard of care

In The Lancet Oncology, Gianni Bisogno and colleagues1 
present the results of an important frontline, 
phase 3 randomised study in children and adolescents 
with rhabdomyosarcoma. This trial was done by the 
European paediatric Soft tissue sarcoma Study Group 
(EpSSG) cooperative group, in children and adolescents 
with previously untreated high-risk non-metastatic 
rhabdomyosarcoma, and shows the benefit of six cycles 
of vinorelbine and oral cyclophosphamide maintenance 
chemotherapy in this subgroup of patients.

Although rhabdomyosarcoma is the most common 
soft tissue sarcoma in children, the disease is still rare, with 
about 400 newly diagnosed cases each year in Europe 
and a similar incidence in the USA. Rhabdomyosarcoma 
consists of two distinct molecularly defined cancers. 
Tumours with PAX–FOXO1 fusions (either PAX3 or PAX7) 
show alveolar histological features and usually do not 
have other somatic mutations. Fusion-negative tumours 
most often have embryonal histological characteristics 
and harbour mutations in key signalling pathways.2 
Unfortunately, at present we do not have the tools to 
target these alterations, nor have we found substantial 
differences between fusion-positive and fusion-negative 
tumours in their response to cytotoxic chemotherapy. 
As is typical for frontline rhabdomyosarcoma trials, this 
EpSSG study included both biological entities, which 
increased the heterogeneity of the study population.

Although cooperative group studies in Europe, 
Australia, New Zealand, and North America initially3 
made great strides in improving outcomes with 
the introduction of multi-agent chemotherapy, 
these results have plateaued in recent decades.3 
These previous studies tested many classes and 
combinations of chemotherapy drugs with clinical 
activity in rhabdomyosarcoma, including alkylating 
agents (cyclophosphamide, ifosfamide, melphalan, and 
trofosfamide), anticancer antibiotics (dactinomyin, 
doxorubicin, and idarubicin), vinca alkaloids (vincristine 
and vinorelbine), epipodophyllotoxins (etoposide), 
and camptothecins (topotecan and irinotecan). Before 
this EpSSG trial, all studies that added other active 
chemotherapy drugs to standard treatment (an alkylator 
[ifosfamide or cyclophosphamide], vincristine, and 
dactinomycin) did not report improved outcomes. As 
suggested in a commentary discussing the previous 
European rhabdomyosarcoma study, perhaps the issue 
is not that we do not have enough cards (ie, cytotoxic 
drugs) in our deck, but that we have not learned to play 
them well.4

This EpSSG study had some flaws. The background 
supporting this maintenance combination was sparse, 
based on two studies led by Casanova and colleagues: a 
single-agent vinorelbine trial (with six of 12 patients with 
rhabdomyoscarcoma achieving objective responses)5 and 
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a follow-up vinorelbine plus cyclophosphamide study in 
which three of eight patients with rhabdomyosarcoma 
achieved a response.6 Although the entry criteria for 
randomisation to maintenance therapy were well 
defined, assessment of completeness of response was 
not centrally reviewed. Rather, this important criterion 
was the responsibility of the individual participating 
institution. The study design initially projected a 6-year 
accrual, capturing most children and adolescents with 
high-risk rhabdomyosarcoma in Europe—a relatively 
long time even by paediatric oncology standards. 
The original statistical design assumed enrolment of 
388 patients and 200 events to detect a 12% increase 
in 3-year disease-free survival; during the conduct of the 
trial, the study design was amended, reducing the hazard 
ratio (HR) to 0·5 with a new sample size of 370 patients 
and 79 projected events. Ultimately the study required 
almost a decade of patient accrual. 120 families 
elected not to participate. The primary outcome of 
the study, 5-year disease-free survival, was 77·6% 
(95% CI 70·6–83·2) with maintenance chemotherapy 
versus 69·8% (62·2–76·2) without (HR 0·68 [95% CI 
0·45–1·02]; p=0·061). Although clinically significant, the 
improvement in disease-free survival did not quite meet 
the statistical parameters defined by the revised design. 
Only a secondary outcome, overall survival, was both 
clinically and statistically significant (86·5% [95% CI 
80·2–90·9] with maintenance chemotherapy vs 73·7% 
[65·8–80·1] without; HR 0·52 [95% CI 0·32–0·86]; 
p=0·0097).

During the EpSSG study, other studies reported 
activity of vinorelbine in rhabdomyosarcoma. Kuttesch 
and colleagues reported that four of 11 patients with 
rhabdomyosarcoma achieved an objective response 
with vinorelbine monotherapy.7 With the vinorelbine 
plus cyclophosphamide combination, Minard-
Colin and colleagues reported 36% of patients with 
recurrent rhabdomyosarcoma achieving an overall 
response (four of 50 achieving a complete response 
and 14 of 50 achieving a partial response).8 We do 
not know whether the improved outcome in this 
EpSSG study is a result of adding vinorelbine, adding 
metronomic continuous oral cyclophosphamide, 
using an active chemotherapy drug pair, or extending 
the total duration of therapy. Other important 
questions include whether the results are equally 
relevant for both fusion-negative and fusion-positive 

tumours and whether they are relevant for other 
rhabdomyosarcoma risk groups. However, the rarity 
of rhabdomyosarcoma makes it unlikely that future 
studies will clarify all these uncertainties.

What then is the significance of the EpSSG study? 
Vinorelbine plus cyclophosphamide maintenance 
chemotherapy cured more children and adolescents 
with rhabdomyosarcoma than standard treatment 
without maintenance chemotherapy and was generally 
well tolerated. Appropriately, European investigators 
will incorporate this therapy regimen in future clinical 
rhabdomyosarcoma trials. Similarly, the Children’s 
Oncology Group (COG) investigators opted to add this 
maintenance chemotherapy regimen for all patients 
with intermediate-risk rhabdomyosarcoma in the 
open ARST1431 (NCT02567435) frontline therapy 
trial (a similar group of patients to those eligible for 
the EpSSG study). The results of this EpSSG study 
now define maintenance chemotherapy as the new 
standard for this group of children and adolescents with 
rhabdomyosarcoma—cards well played.
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