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How curable is relapsed Wilms' tumour?

J J Groot-Loonen, C R Pinkerton, P H Morris-Jones, J Pritchard
on behalf of the United Kingdom Children's Cancer Study Group

Abstract
Three hundred and eighty one children with
Wilms' tumour were treated on the United
Kingdom Children's Cancer Study Group
WT1 Study (1980/6). Seventy one patients
relapsed during or after treatment, which
included surgery and chemotherapy, with
irradiation depending on stage and histology.
Despite treatment with various combinations
of chemotherapy, surgery, and radiotherapy
there were only 17 survivors. For unfavourable
histology, any stage, only two of 20 survive.
We conclude that, after relapse, even for
patients who have had localised disease and
favourable histology, the 'salvage' rate is little
more than 50% and for all others the likeli-
hood of cure is very small. Three of 41
children who relapsed less than 12 months
from diagnosis survive, compared with 14 of
30 who relapsed later. It is essential that even
with this 'good prognosis' tumour initial treat-
ment is optimal and given by centres experi-
enced in management of children's cancer.

Furthermore, there is a clear need for
additional effective chemotherapeutic agents
for relapsed patients.
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Over 85% of patients with Wilms' tumours are

cured by conventional combinations of treat-
ment including surgery, radiotherapy, and
chemotherapy.1-3 Most recurrences are within
two vears of diagnosis, although metastases
have developed as long as 11 years after initial
treatment.4 5 Wilms' tumour can recur locally
or in several other sites including elsewhere in
the abdomen, the contralateral kidney, lungs,
liver, bone, and brain. However, the most
frequent site of recurrent disease is the lung.6
Although successful treatment of recurrent
disease has been reported for patients with
pulmonary metastases7 8 and for patients with a

solitary metastasis in liver or brain,"' the
prognosis after abdominal recurrence or un-

resectable metastatic disease is still poor.'2
Because most previous reports have not

clearly defined their population, it is difficult to
draw conclusions regarding the overall efficacy
of second line treatment. An exception to this is
a recent study of relapsed disease from the
National Wilms' Tumour Study Group. In
that series a number of adverse features were

evident: unfavourable histology, relapse outside
the lung (especially in the previously irradiated
abdomen), high initial stage, and more than two
drugs given initially. Details of the second line
chemotherapy were not given but it was sug-

gested that in those patients who relapsed off
treatment, the same standard drugs, such as
vincristine, actinomycin D, doxorubicin, and
cyclophosphamide, could be used to good effect.
This report describes the outcome after 'second
line' treatment in an unselected group of patients
who relapsed after receiving the United Kingdom
Children's Cancer Study Group (UKCCSG)
Wilms' tumour regimen (WT1).
At relapse the treatment approach was deter-

mined by the individual centre, with no formal
guidelines from the UKCCSG. In general early
surgical resection of operable disease was per-
formed and adjuvant chemotherapy given,
which where possible usually included agents
that the patient had not already received. Local
recurrences at previously unirradiated sites
received 35-40 Gy.

Patients and methods
The UKCCSG Wilms' tumour WTl study was
started in January 1980 and closed to patient
entry in May 1986. During this period 381
eligible patients were registered on the study:
118 patients with stage I disease, 67 with stage
II, 126 with stage III, 50 with stage IV, and 20
with stage V. The histological subgroup was
documented in 358 cases: favourable in 317 and
unfavourable in 41 patients.'4

First line treatment included surgery in all
patients and irradiation depending on stage and
histology. The radiation policy was as follows:
stage I-nil, stage II favourable-20 Gy to
flank; and stage III-20 Gy to flank or whole
abdomen. Chemotherapy was given every three
weeks and comprised vincristine 1-5 mg/M2 for
six months for stage I favourable, vincristine
and actinomycin D 1-5 mg/M2 for six months
for stage II favourable, vincristine, actinomycin
D, and doxorubicin 40 mg/M2 for 12 months for
stage III and stage IV favourable, and vin-
cristine, actinomycin D, doxorubicin, and
cyclophosphamide 600 mg/M2 for 12-15 months
for stage IV favourable and all stages with
unfavourable histology. All received vincristine
weekly (10 doses initially) either alone or
in combination.3 Stage IV treatment was
individualised.
At the time of relapse, disease in the lungs

was assessed by posterior-anterior and lateral
radiography or computed tomography of the
chest, or both; in the abdomen by computed
tomography or ultrasound examination, or
both; in the skeleton by radiography or bone
scan, or both; and disease in the brain was
detected by computed tomography.
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Table I Stage of disease at presentation, initial histology, and survival of the 71 patients
who relapsed on the UKCCSG WTI protocol

Stage of No of No with Survival No with Survival
disease patients favourable (No unfavourable (No

histology patients) histology patients)

I 11 9 6 2 1
II 11 10 5 1 0
III 23 11 0 12 1
IV 21 16 3 5 0
V 5 5 1 - 0

Total 71 51 15 20 2

Table 2 Treatment given after relapse (n=71)

Treatment No of patients

Surgery 2
Radiotherapy 3
Chemotherapy 22
Surgery/chemotherapy 12
Surgery/radiotherapy 1
Chemotherapy/radiotherapy 18
Chemotherapy/radiotherapy/surgery 7
No treatment 6

Results
Seventy one patients relapsed on the UKCCSG
WTl protocol (table 1). At initial presentation
histology was favourable in 51 of the relapsed
patients and unfavourable in 20. Seventeen
patients (24%) have survived disease free for
20-70 months (median 36).
The management of patients at relapse is

summarised in table 2. Two patients died soon

after relapse without treatment and in four no

further treatment was given electively. Two had
surgery alone: one had complete removal of
lung metastases and the second a contralateral
nephrectomy. In most children a combination
of treatments was used; however, in 30%
chemotherapy alone was used as second line

treatment.
Table 3 shows treatment given to the 17

survivors. The majority had many types of
treatment. In only two patients was chemo-
therapy alone used, and in one surgery alone
(nephrectomy) was curative.

Most patients initially presenting with low

stage disease achieved a second complete remis-

sion (14/19) but three of these subsequently
relapsed. It should be noted that most of the
survivors had had late relapses occurring off

treatment (table 3). In patients with stage III

and IV disease who had previously received

three drug regimens with or without irradiation,
response to subsequent chemotherapy was poor
and only three of 44 patients survived.

Discussion
Acquiring information about the cure rate after

treatment of relapsed Wilms' tumour is difficult
because numbers of patients are small due to the

high cure rate after primary treatment. More-

over, interpretation of the published studies is

complicated by differences in initial treatment
and patient selection. Survival after relapse will
depend on the initial stage of disease, histology,
relapse site, and the timing of relapse.7 12 13 15

Advantageous features generally include initial

favourable histology, extra-abdominal meta-

stases, and relapse occurring late, after cessation
of treatment.

Treatment strategy at time of relapse will

depend on the nature of initial treatment. In

those patients who relapse off treatment having
received only one or two agents, often vincristine
alone or vincristine and actinomycin D, it is

appropriate to use drugs such as doxorubicin
and cyclophosphamide and, where suitable,
radiotherapy. By contrast, patients who had

more advanced disease will have initially received
most conventional active agents, and may have

also been irradiated, and new drugs were

therefore required. This analysis demonstrates,
however, that outcome was disappointing even
in patients who originally had low stage disease
and who had received only one or two drugs in
their initial regimen, suggesting that some

degree of cross resistance exists between the
original and subsequently used drugs. It should
be noted that all the stage I patients who failed

Table 3 Clinical details of patients who survived

Stage at Histology Site of Time of Treatment Survival*
presentation recurrence relapse (months)

(months Chemotherapy Radiotherapy Surgery
after
diagnosis)

I Favourable Lung 24 Vincristine, actinomycin D,
cyclophosphamide, doxorubicin - + 35

I Favourable Kidney 17 Vincristine, actinomycin D, doxorubicin + 52
I Favourable Lung 8 Vincristine, actinomycin D,

cyclophosphamide, doxorubicin + 53
I Favourable Lung 12 Vincristine, actinomycin D, doxorubicin + - 40
I Favourable Lung 12 Ifosfamide, actinomycin D, doxorubicin - 43
I Favourable Kidney 13 Vincristine, actinomycin D,

cyclophosphamide, doxorubicin + 20
I Unfavourable Brain 58 - + + 28
II Favourable Lung+mediastinum 26 HDM, vincristine + - 70
II Favourable Lung+pericardium 20 Vincristine, actinomycin D + - 55
II Favourable Liver 16 Ifosfamide, vincristine, doxorubicin - 26
II Favourable Pleura 13 Ifosfamide, etoposide, cyclophosphamide,

vincristine, epirubicin - + 28
II Favourable Lymph node 4 Actinomycin D, ifosfamide,

vincristine, teniposide + + 37
III Unfavourable Bone 33 Carboplatin, etoposide + - 25
IV Favourable Lung 54 Etoposide, cisplatin + 29
IV Favourable Lung 19 Ifosfamide, HDM, vincristine + - 40
IV Favourable Lung+liver 5 Ifosfamide - + 40
V Favourable Kidney 13 - + 64

*Survival at May 1989.
HDM, high dose melphalan.
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second line treatment had relapsed less than 12
months from diagnosis. Such 'multidrug resis-
tance' in the absence of prior exposure is now
well recognised and may involve vincristine,
actinomycin D, and doxorubicin.16

Information regarding activity of drugs other
than vincristine, actinomycin D, doxorubicin,
and cyclophosphamide is scanty. `7-19 Encourag-
ing response rates with the cyclophosphamide
analogue ifosfamide have been reported.2022
Unfortunately, the renal toxicity of this drug is
causing increasing concern with reports of renal
tubular dysfunction.23 24

Because of its nephrotoxicity, there are few
studies of cisplatin in Wilms' tumour and the
results have been disappointing.20 Carboplatin,
the comparatively non-nephrotoxic analogue of
cisplatin, is currently under evaluation.

Etoposide has been studied as a single agent
and has clear activity in refractory Wilms'
tumour.25 The main toxicity of this drug is
myelosuppression and it therefore has advan-
tages over the alkylating agents and anthracyc-
lines, which may have undesirable late effects
on fertility and cardiac function, respectively.
The importance of children with cancer being

managed at experienced centres has been
demonstrated26 and applies to Wilms' tumour
as much as any other tumour.27 The relative
simplicity of the chemotherapy regimens and
high cure rates do not mean that paediatricians,
surgeons, or radiotherapists can afford not to
refer children for specialist care.
Our study demonstrates that although second

line treatment is moderately effective in a
proportion of patients relapsing after treatment
for localised Wilms' tumour, for most children
there is no 'second chance'. There is clearly no
room for complacency and new drugs or alter-
native ways to use conventional agents are
required.

Patients with initial stage III and IV disease,
those with unfavourable histology, or those
relapsing less than 12 months after diagnosis
should be considered for trials with initial single
agent treatment. In this way antitumour activity
is determined and the new drug can be included
in subsequent combination regimens if effective.
This strategy has been applied in the UK and
Europe to ifosfamide, etoposide, and currently
to carboplatin, and new front line combinations
have been logically devised. Although the overall
relapse rate is low, there may be scope for
improving refinement of prognostic features so
that more intensive treatment may be given to
those patients at comparatively high risk of
relapse.
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