
Abstract. We registered 170 relapses in 1392 children with
nephroblastoma in the SIOP/GPOH trials. The study aimed
to evaluate prognostic factors for outcome in relapsed patients.
Age, gender, initial stage, metastatic disease, local stage,
histology, time to relapse and tumour volume were analysed
for their prognostic relevance. Overall survival after relapse
was 48% (median follow-up 5 years). Relapses were local in
28%, metastatic in 57% and combined in 15%. The median
age of the cohort was 4.5 years whereas patients in complete
continuous remission were significantly younger (3.1 years,
p=0.001). Patients with initial stage I and II showed a
significantly better prognosis than children with stage III
(57 vs. 31%, p=0.008). Patients with high-risk tumours had a
much poorer prognosis than those with intermediate and low-
risk tumours (58 vs. 31%, p=0.003). Children with recurrence
within 6 months after diagnosis had a poorer outcome than
children relapsing later on (54 vs. 22%, p=0.0001). The
tumour volume initially and after preoperative chemotherapy
did not have any influence on outcome. Patients with isolated
distant metastasis had a significantly better outcome than
those with local and combined relapses (p=0.001). In
conclusion, factors for poor prognosis after relapse are early
relapse, local stage III, high-risk histology and combined
relapse.

Introduction

Wilms' tumour in childhood can be cured with current
treatment approaches exceeding 85% event-free survival. In
case of relapse, a subgroup of the patients has a poor prognosis
of <30%. Since the first analysis of relapsed patients by the
National Wilms Tumour Study Group (NWTS) (1), efforts
have been made to improve the outcome of these patients.
The introduction of drugs such as ifosfamide, carboplatinum
and etoposide was promising (2), but did not ameliorate the
outcome of certain subgroups. High-dose chemotherapy with
autologous stem cell rescue is still under discussion for those
relapsed patients with a poor outcome (3-5). A prospective
randomised trial is still warranted. The pre-treatment regimen
plays an important role in the case of relapse as patients
initially treated with only two drugs can be cured to a signifi-
cant extent (6). To evaluate the prognostic factors for relapsed
patients diagnosed in Germany, Austria and partly Switzerland,
we analysed all relapses that had occurred between 1989
and 2003 in patients treated according to the SIOP 9/GPO,
SIOP 93-01/GPOH and SIOP 2001/GPOH (International
Society of Pediatric Oncology, Gesellschaft für Pädiatrische
Onkologie und Hämatologie) protocol.

Materials and methods

From 1989 until 2003, a total of 1392 patients with histolo-
gically proven Wilms' tumour were registered in the German
SIOP/GPOH studies. A relapse occurred in 68 out of 375
SIOP 9 patients, 93 out of 705 SIOP 93-01/GPOH patients
and in 9 out of 142 SIOP 2001/GPOH patients. The relapse
rate was 12% for the three studies. The data of these 170
individuals, of whom 87 were male and 83 female, were
recorded at the GPOH database. Initial staging was adapted
to the recent SIOP staging system: patients with stage II N+

were classified as stage III retrospectively. Treatment was
given according to the recommendations of the study center.
All patients were treated with chemotherapy. Surgery was
performed if possible to achieve a complete remission for
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local and/or metastatic disease. Irradiation was only applied
to the relapsed area if not given in the first-line treatment.
Drugs that were used depended on the risk profile of the
disease and the drugs used during the initial treatment. In
high-risk patients carboplatin, etoposide and ifosfamide or
cyclophosphamide were the main drugs used, whereas in
low-risk patients actinomycin, vincristine and doxorubicin
were still given. The cumulative dose of doxorubicin did not
exceed 400 mg/m2. The median follow-up time of the cohort
was 5 years. Blastemal type tumours after pre-operative
chemotherapy were defined retrospectively as high-risk
tumours, according to the revised SIOP classification (7).

In the first-line treatment, the patients had received doxo-
rubicin in intermediate risk tumours of local stage II and III
and in high-risk tumours of all stages within the three
analysed studies. Radiotherapy was given to patients with
stage III of intermediate risk and stage II and III of high-risk
histology.

In our analysis, we initially compared the characteristics
of the relapsed patients with those of children in continuous

complete remission using descriptive statistical methods. We
then looked for prognostic features in relapsed patients. The
probabilities of overall survival (OS) were estimated by the
Kaplan Meier method (8). Variables analysed were age,
gender, initial clinical stage, metastatic disease, local stage,
histology, time to relapse and tumour volume. Risk ratios
were estimated using multivariate Cox models (9) with 95%
confidence interval. For statistical analysis we used the SPSS
(Chicago, IL) software, version 10.

Results

The median age of the 170 patients at initial diagnosis was
4.5 years and the mean age 6.1±6.2. The patients were
significantly older than those in complete continuous remission
(CCR) (median 3.1, mean 3.8±3.9 years). Of the relapsed
patients, 87 were male and 83 female. For 149 relapsed
patients, the tumour volume at primary diagnosis and the
volume reduction by initial treatment was available. The
relapsed patients had a mean tumour volume at diagnosis of
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Table I. Characteristics of the patients.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Relapse % of relapse Continuous remission (CR) % of CR
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Total 170 100.0 1222 100.0

Gender
Male 87 51.0 598 48.0
Female 83 49.0 624 52.0

Age (years)
Mean 6.1±6.2 3.8±3.9
Median 4.5 3.1

Tumor volume (ml)
Mean 549±361 434±395
Median 466 350

Clinical stage
I-III 119 70.0 1063 87.0
IV 51 30.0 159 13.0

Local stage
I-II 106 62.0 990 81.0
III 64 38.0 232 19.0

Histology
Low risk 3 1.8 4 2.5
Completely necrotic 3 1.8 4 2.5

Intermediate risk (type) 95 56.0 973 79.7
Mixed 45 26.7 432 35.4
Epithelial 6 3.5 80 6.5
Stromal 4 2.3 124 10.2
Regressive 40 23.5 337 27.6

High risk 72 42.2 217 17.8
Blastemal type 36 21.1 166 13.6
Diffuse anaplasia 36 21.1 51 4.2

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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549±361 ml and a median volume of 466 ml, whereas
patients staying in CCR had a mean volume of 434±396 ml
and a median volume of 350 ml (p=0.001). After pre-operative
chemotherapy, the tumour volume differed significantly
between the two groups (mean 333±319 vs. 206±255 and
median 247 vs. 126, p<0.001). The clinical stage at the first
diagnosis in relapsed patients was higher with 30% metastatic
manifestations. Local stages showed a higher number of non-
resectable tumours (stage III) in relapsed patients compared to
children in CCR. The characteristics of the patients are
demonstrated in Table I. High-risk tumours were more often
diagnosed in relapsed patients including anaplastic and
blastemal predominant tumours (Table I).

Most of the relapses were isolated metastases; 57% of the
patients had distant metastasis, 15% a combined relapse and
in 28%, a local recurrence of the nephroblastoma was
diagnosed. Patients with initial stage I had a local recurrence
in 38%, compared to 20% in patients with stage II and III.
Of the 170 relapsed patients, 59% had received doxorubicin
in the first line treatment, while 42% of the patients in

continuous remission had been treated with anthracyclines.
Patients with initial stage II (doxorubicin pre-treated, no
radiotherapy) were represented equally in the two analysed
groups (22% of relapses and 23% of continous remissions).
Radiotherapy was previously applied in 37% of the relapses
and only in 19% of the patients in continuous remission.

The mean time to relapse was 1.1±0.8 years and the
median time to relapse was 0.9 years. In Fig. 1, the frequency
of patients regarding time of relapse is shown divided by the
type of relapse. The relapses (>50%) occur within the first
year after diagnosis.

The overall survival (OS) of the 170 children is 48% with
a mean follow-up of 5 years. Prognosis is independent of
gender, with males having an OS of 49% and females of 47%.
Regarding age, children >4 years showed a significantly better
outcome with an OS of 57% compared to 42% for children
<4 years. The initial clinical stage at diagnosis was also
without prognostic relevance. Patients with metastatic disease
at the time of initial diagnosis did not show a worse prognosis
than childen with primary local disease (OS 52 vs. 44%, p>1).
However, the local stage at diagnosis is a relevant parameter
for outcome after relapse. Patients with resectable tumours
(stage I and II) had a significantly better prognosis than those
with local stage III (OS 57 vs. 31%, p=0.001) (Fig. 2). The
histology of the tumour is also of prognostic relevance. Patients
with a high-risk histology had a poorer outcome with an OS of
31% compared to those with standard risk tumours (OS 58%,
p=0.003). Concerning the time to relapse, we found a
significant difference of OS and EFS between early relapses
<6 months from the time of diagnosis and relapses >6 months
(Fig. 3). The type of relapse was another significant prognostic
factor for outcome. Patients with isolated local or metastatic
recurrence were doing better than those with a combined
relapse (Fig. 4).

The multivariate analysis of the prognostic factors is
summarized in Table II. Significant risk factors for outcome
are local stage III, high-risk histology and combined relapses
according to the multivariate Cox regression model. Although
the time to relapse was a significant factor in the Kaplan-Meier
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Figure 1. Frequency of relapses of the 170 patients, split for the type of
relapse.

Figure 2. Outcome of the patients depends on the local stage. Patients with
initial stage I and II have a significantly better prognosis (OS=57%) than
those with stage III (OS=31%), p=0.0008.

Figure 3. The time to relapse is a significant risk factor for relapsed patients
(local and metastatic event). Overall survival is better in patients with
recurrence >6 months after diagnosis (OS 54 vs. 22%, p=0.0004).
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analysis, it was not in the Cox regression with no elevation of
the relative risk (RR).

Discussion

Patients with nephroblastoma have a realistic chance of being
cured even in the situation of relapse. The results of our study
confirm the observations of other groups (1). Since the 1980s,
the outcome has improved gradually with the use of new
effective drugs against nephroblastoma (10,11). Patients pre-
treated with only two drugs have quite a good outcome after
recurrence of the tumour since treatment (6). In previous
studies, the characteristics that predispose for a relapse of the
tumour have been defined, which we can confirm to a large
extent. Of prognostic relevance are the age of the patient,
clinical stage at diagnosis of the primary tumour, the local
stage and histology. A new factor in our study is the tumour
volume at diagnosis and after pre-operative chemotherapy,
which was also shown to be significant. Other factors such as
the presence of nephroblastomatosis in the tumour, influence
of radiotherapy delay and surgery-related factors were found
in literature (12-14), but were not part of our study.

The profile of the relapses in our study shows a predomi-
nance of metastatic events, either isolated or combined. Only
a minority of the patients suffered from isolated local recur-
rence. This observation is in agreement with previous studies

(10,13) and has been enhanced for NWTS patients without
prior radiotherapy (6). Only 18 out of the 58 patients with
initial stage I and II had a local recurrence, whereas the
remainig 40 patients had metastatic or other events. Patients
with stage I had more frequent local relapses in our study
than patients with stage II and III, which may be due to local
radiotherapy. However, patients with stage II that did not
receive radiotherapy previously, had an identical local relapse
rate (20%) similar to patients with stage III who were
previously irradiated. The efficacy and importance of doxo-
rubicin can be documented in stage II patients without radio-
therapy. We did not find a higher relapse rate in this group.

The overall survival in our study is 48% with a median
follow-up of 5 years. The results are comparable with results
from other groups. A Swedish series of 13 relapsed patients,
that had been pre-treated with SIOP protocols (15) showed
that 6 out of the 13 patients were long-term survivors after
relapse. The results of St. Jude's Hospital are similar (16), with
an overall survival of 63%. In this study, the time period
before 1984 including 34 relapsed patients is compared with
the recent experience in 20 patients. The authors conclude
that the new treatment strategies may improve the outcome
of relapsed patients in NWTS patients. Their results show
progress over the last two decades in contrast to the analysis of
Grundy et al (1). This study gives an overall survival of 30%
in 367 NWTS-2 and NWTS-3 patients. Certain subgroups
had a better prognosis exceeding OS 40%. The authors
provide a very helpful analysis of prognostic factors after
relapse. Similar results were published by the United
Kingdom Children's Cancer Study Group (UKCCSG) for
relapsed patients of the WT 1 Study (17). Of 71 relapses only
17 survived, and patients with an unfavorable histology had a
very poor outcome of <10%.

In our study, we analysed a number of prognostic factors,
which were regarded as relevant for outcome after tumour
recurrence. In accordance with former studies, high local
stage, high-risk histology, early event and combined site of
relapse were found as significant prognostic parameters (18).
The importance of the local stage and the previous treatment
has recently been examined and published by NWTS (6).
This study shows that patients being treated with only 2 drugs
(vincristine and actinomycin D) have an excellent prognosis
with an EFS of 71% and OS of 81%, respectively. In our study
population, the OS of patients with stage I and II was 57%.
This result, however, must take into acount that first-line
SIOP treatment of stage II includes doxorubicin, and the use
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Table II. Multivariate analysis of prognostic factors for 170 patients with relapsed Wilms' tumor.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Prognostic factor Number 5-year overall survival estimate (%) Relative risk (95% CI) P-value
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Age (>4 years) 105 42 1.07 (0.5-2.3) 0.85
Metastasis at relapse 114 46 1.15 (0.5-2.5) 0.72
Local stage III 64 31 2.60 (1.1-5.9) 0.02
Histology high-risk 57 31 3.35 (1.4-7.8) 0.005
Time to relapse (<6 months) 32 22 0.50 (0.2-1.3) 0.14
Tumor volume (>500 ml) 70 38 1.37 (0.4-4.2) 0.58
Combined relapse 25 12 4.79 (1.6-14.5) 0.006
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Figure 4. Patients with combined relapses (OS=12%) have a poorer
prognosis than those with either isolated local (OS=50%) or distant relapses
(OS=59%). The difference is significant (p<0.001).
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of this drug is limited in the situation of relapse for reasons
of cardiac toxicity.

The relevance of the site of relapse is controversial. In our
cohort, patients with isolated lung metastasis and isolated
local recurrence had a significantly better prognosis than those
with combined relapses. In the analysis of NWTS-2 and
NWTS-3 patients (1), those with isolated lung metastasis had
a better outcome than patients with local recurrence or other
events. Patients with initial stage I and II showed no difference
in outcome for local or distant relapses (11).

Patients with a high-risk histology have a high risk of
suffering from a relapse and prognosis in this situation is very
poor. The OS of this subgroup with an OS of 31% in our study
is quite good compared to other studies. The NWTS patients
reached a 10% OS and in the St. Jude's study, none of the nine
patients with an unfavourable histology survived (13,16). A
promising treatment strategy for this subset of patients with a
very poor prognosis has yet to be found.

Taking into account former studies as well as our own
experiences, a group of patients can be defined as having
multiple adverse prognostic factors in the case of relapse.
These patients may benefit from more aggressive treatment
regimens with new effective substances. Abu-Ghosh et al
(19) reported a response rate to ICE (ifosfamide, carboplatin,
etoposide) treatment of 82% in 11 patients with a high-risk
relapse of nephroblastoma. The 3-year event-free survival of
these patients was better than in former studies and reached
63.3%, but the toxicity of the regimen was high. As these
drugs are part of the first-line treatment in SIOP high-risk
strategy, their use for this patient group may be less effective.

High-dose chemotherapy (HDC) with autologous stem
cell rescue has been used in several trials for recurrent
nephroblastoma (4,5). The most recent study includes 13
patients showing a 4-year EFS of 60% and an OS of 73% (3).
HDC can be effective in high-risk relapses of Wilms' tumour,
but the question is still open as to whether this treatment is
better than conventional chemotherapy. This question can only
be answered by a randomized trial where patients will receive
either conventional chemotherapy or HDC with stem cell
rescue. This approach is initiated as a transatlantic cooperative
study.

In conclusion, a protocol for relapses of nephroblastoma
should stratify the patients according to their individual risk
factor. Most important are local stage at diagnosis, histology,
site of relapse and time to relapse. Besides surgical and radio-
therapeutic approaches, depending on pre-treatment, patients
with the highest risk profile should be included in a controlled
and randomised trial for HDC.
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