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Abstract Purpose: To review event-free (EFS) and overall survival (OS) from publications
describing outcome for children with relapsed Wilms’ tumour. Comparisons are made
between those receiving myeloablative high dose chemotherapy with autologous stem-cell res-
cue (HDT) and those not (NoHDT).
Materials and methods: Relevant information was extracted from individual patient or sum-
mary data and 3-year EFS and OS rates established. These rates were combined in a weighted
manner to derive hazard ratios (HRs).
Results: Nineteen publications were identified (5 HDT, 6 NoHDT, 8 both). Pooling all studies
suggested an advantage to HDT with a hazard ratio (HR) for EFS of 0.87 (95% confidence
interval (CI) 0.67–1.12) and 0.94 (0.71–1.24) for OS. A stratified analysis confined to studies
that provided individual patient data on both HDT and NoHDT gave HRs of 0.83 (0.56–1.24)
and 0.92 (0.59–1.41). Further, analyses of risk groups, defined by treatment and/or histology
prior to first relapse, suggested a HR for EFS of 0.90 (95% CI 0.62–1.31) for those of high and
0.50 (CI 0.31–0.82) for the very high risk patients.
Conclusion: The evidence suggests, although there are many caveats since the information sum-
marised here is not from randomised trials, a great deal of uncertainty concerning the role of
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HDT in patients following relapse after treatment for their Wilms’ tumour. For each risk group
we propose a randomised trial comparing a standard with a more intensive therapy with spe-
cific choice of regimen tailored to the risk group (and co-operative groups) concerned. A syn-
thesis of updated evidence from studies in this overview together with any emerging studies and
future trial information will form the basis for future evidence-based clinical decision-making.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Wilms’ tumour (WT) is the most common genitouri-
nary tract cancer in childhood, with an annual incidence
of 1 per 100,000 children.1 Early recognition of the
tumour’s radiosensitivity and introduction of active che-
motherapy agents in the 1960s improved survival rates
to 90%.2 Since the 1980s, multinational trial groups
addressed the question of improving risk stratification of
front line therapy to maintain these excellent survival rates
whilst avoiding the risk of long term sequelae from doxo-
rubicin and radiotherapy for the majority of patients.3–5

The success of treatment of newly diagnosed WT
presents challenges in determining optimum therapy
for the small number of patients who suffer a recurrence.
Before the mid 1980s, recurrent WT was treated with
combinations of vincristine, actinomycin D, doxorubi-
cin, radiation therapy or surgery. In many cases, identi-
cal chemotherapy agents were used for treatment of
both primary and recurrent disease and long term overall
survival (OS) rates for recurrent cases were poor at
24–43%.6,7 Subsequently, more dose intensive second
line combination regimens incorporating drugs such as
cyclophosphamide, ifosfamide, cisplatin, carboplatin
and etoposide have been shown to be efficacious, but
their impact on long-term survival remains poorly
defined.6–9 Due to poor long-term survival rates, several
groups have incorporated myeloablative high dose che-
motherapy into relapse regimens.8,10–12 However, no
randomised comparison of the potential additional ben-
efit of such an approach over systematically intensifying
non-myeloablative chemotherapy has been concluded.

The application of risk-adapted intensive retreatment
strategies has improved survival after relapse of WT to
nearly 80% for the subgroup who relapse after minimal
first line therapy consisting of only vincristine and actino-
mycin D. However, nearly two thirds of relapses fall into
higher risk groups that have received prior treatment with
doxorubicin and, sometimes, with radiotherapy and addi-
tional chemotherapeutic agents. Nevertheless approxi-
mately half of these ‘high risk’ relapses can be salvaged
with a combination of intensive multiagent chemotherapy,
together with surgery and radiotherapy where feasible.10,13

An international consensus is forming on the approach
to risk stratification of relapsed WT.11,12 There is recogni-
tion of three groups: standard, high and very high risk;
according to initial treatment received, which in turn is lar-
gely dictated by tumour stage and histology. Clinical rele-
vance of other putative prognostic factors such as time to

relapse and site of recurrence is less certain.14,15 The stan-
dard risk group, who relapse after vincristine and actino-
mycin D in first line therapy, are generally salvageable.
Current approaches using fairly intensive dose and sched-
uling of different chemotherapy agents to those used first
line (usually based on combinations of doxorubicin, ifosfa-
mide/cyclophosphamide, etoposide and sometimes carbo-
platin) combined with routine use of radiotherapy and
surgery of relapse site where feasible, achieve second 3-year
event free survival (EFS) of approximately 80%.10,16 How-
ever, high- and very-high-risk relapse groups present two
areas of specific clinical need. The first need is to define
the role of myeloablative high dose chemotherapy in treat-
ment of relapse occurring after therapy including doxoru-
bicin and/or radiotherapy (high-risk) where survival rates
of approximately 50% are reported with systemic use of
intensive chemotherapy.10,13 Second is to identify more
efficacious treatments for tumours with initial high risk his-
tology (anaplastic or pre-treated blastemal type) or adverse
molecular characteristics that recur or progress after first
line intensive multiagent therapies and have very poor out-
comes (very-high-risk group).

Given that most relapsed WT patients already have some
degree of renal compromise and will be receiving nephro-
toxic drugs at relapse, there is an important clinical question
about whether high dose chemotherapy requiring ASCR
(autologous stem-cell rescue) is able to increase overall sur-
vival. Retreatment with intensive but non-myeloablative
chemotherapy would theoretically lower the risk of morbid-
ity and mortality and long-term renal dysfunction.

The objectives of this paper are to review historical
evidence for anticipated 3-year EFS and OS rates after
relapse in WT, to quantify how outcome depends on
intensity of pre-relapse treatment received and to inves-
tigate whether a retreatment approach using high dose
therapy with ASCR should be tested in those of poor
prognosis following their relapse. As a consequence of
this review a flexible randomised trial to address the role
of high dose therapy using intensive multidrug regimens
for treatment of relapsed WT is proposed.

2. Materials and methods

2.1. Types of studies included

All studies that investigated treatment of relapsed
WT using intensive chemotherapy with or without high
dose chemotherapy and ASCR, and provided individual
patient, graphical or summary data, on EFS and/or OS.
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