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Abstract Background: In the fifth National Wilms Tumor Study (NWTS-5), the 4-year
event-free survival (EFS) and overall survival (OS) estimates for 29 patients with stage I focal
(n = 10) or diffuse (n = 19) anaplastic Wilms’ tumour (AWT) treated with vincristine and
dactinomycin without flank radiation were 69.5% and 82.6%, respectively. The Children’s
Oncology Group ARENO0321 study evaluated whether adding doxorubicin and flank radiation
improves survival for these patients.

Patients and methods: Tumour histology and stage were confirmed by real-time central pathol-
ogy, surgery and radiology review. The patients received 25 weeks of vincristine, dactinomycin
and doxorubicin (cumulative dose 150 mg/m?) with flank radiation (1080 cGy). We retrospec-
tively analysed outcomes of all patients with stage I AWT enrolled in NWTSs 1—-5 and
ARENO0321 with respect to treatment regimens.

Results: Eighteen patients with stage I AWT (8 focal and 10 diffuse) were enrolled on
ARENO0321. With a median follow-up of 4.6 years, the 4-year EFS and OS were 100%. One
patient with diffuse AWT had pulmonary relapse 4.12 years after diagnosis. In the 112 pa-
tients with stage I AWT treated in NWTSs 1-5 and ARENO0321, the EFS was significantly
improved with doxorubicin treatment (p = 0.01; 4-year EFS: 97.2% [95% confidence interval
{CI}: 91.3—100] vs. 77.5% [95% CI: 67.6—87.4]) but not by flank radiation (p = 0.15).
Conclusions: Treatment of stage I AWT with vincristine, dactinomycin, doxorubicin and flank
radiation in ARENO0321 yielded excellent survival outcomes. Retrospective analysis of
ARENO0321 and NWTS patients suggests that doxorubicin had a greater contribution to

the excellent outcomes than radiation.
© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

Approximately 5—10% of Wilms’ tumours demonstrate
anaplastic histology, which is defined by the presence of
polyploid atypical mitotic figures, a large nuclear
size and hyperchromasia [1,2]. The definition of
anaplasia is further refined to specify whether the
anaplasia is diffuse or focal based on the geographic
distribution of anaplastic cells within the tumour [3].
The presence of anaplasia is one of the most powerful
adverse prognostic factors for Wilms’ tumour. Wilms’
tumours with diffuse anaplasia are associated with
inferior event-free survival (EFS) and overall survival
(OS) estimates compared with tumours of favourable
histology; tumours with focal anaplasia have an inter-
mediate prognosis. The third National Wilms Tumor
Study (NWTS-3) was the first study to augment therapy
for anaplastic Wilms’ tumour, with outcomes improving
with the addition of cyclophosphamide, and later eto-
poside, to treatment regimens [4,5].

In NWTS-5, patients with stage I diffuse or focal
anaplastic Wilms’ tumour were treated with vincristine

and dactinomycin without flank radiation (Regimen
EE4A), the same regimen used for favourable histology
Wilms’ tumour. The rationale for this approach was
that previous studies have shown relatively favourable
outcomes for stage I anaplastic Wilms’ tumour,
although some of these studies included combinations of
doxorubicin, cyclophosphamide and/or flank radiation
[6,7]. Moreover, because stage I tumours are confined to
the kidney and completely resected, it was thought that
all the anaplastic cells are removed and additional
therapy is not required. However, among patients with
stage I focal and diffuse anaplasia enrolled in NWTS-5,
the 4-year EFS and OS estimates were only 69.5% (95%
confidence interval [CI], 46.9—84.0) and 82.6% (95% CI,
63.1-92.4), respectively. By contrast, the 4-year EFS
and OS estimates for 473 patients with stage I favour-
able histology Wilms’ tumour were 92.4% (95% CI,
89.5—94.5) and 98.3% (95% CI, 96.4—99.2), respectively
[5]. The sites of relapse among the patients with stage I
anaplastic Wilms’ tumour included the lung (1), opera-
tive bed (1), abdomen and pelvis outside the operative
bed (2), liver (2) and other sites (2).
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To improve on these results, the Children’s Oncology
Group (COG) ARENO0321 study evaluated the treat-
ment of patients with stage I anaplastic Wilms’ tumour
with vincristine, dactinomycin, doxorubicin (Regimen
DD4A) and flank radiation. Here, we report the out-
comes of patients treated with this approach and the
results of a retrospective analysis of all patients with
stage I anaplastic Wilms’ tumour treated in NWTSs 1—5
and COG ARENO0321 to identify treatment factors that
influenced outcomes.

2. Patients and methods

The ARENO0321 study (ClinicalTrials.gov identifier:
NCT00335556) was approved by the National Cancer
Institute Pediatric Central Institutional Review Board
(IRB) and local IRBs according to institutional policy.
The NWTSs 1-5 were approved by the local IRBs.
All participants or their legally authorised guardians
provided consent.

2.1. Patients

Eligible patients had stage I focal or diffuse anaplastic
Wilms’ tumour. All patients underwent upfront

nephrectomy and began protocol therapy no later than
day 14 after nephrectomy. The standard operation was a
unilateral radical nephroureterectomy with lymph node
sampling. Expert central review of a complete set of
pathology slides, the pathology reports, surgical
summaries and protocol required imaging studies was
performed before enrollment in ARENO0321 through
mandatory enrollment on the COG ARENO03B2 biology
and classification protocol. Stage I disease was defined
according to the following criteria: (1) the tumour is
limited to the kidney and is completely resected, (2) the
renal capsule is intact, (3) the tumour was not ruptured
or biopsied before removal, (4) the vessels of the renal
sinus are not involved, (5) there is no evidence of tumour
at or beyond the margins of resection and (6) regional
lymph nodes that were examined microscopically were
free of tumour.

Patients had to be younger than 30 years, have a
Karnofsky or Lansky performance status of >50,
have not received systemic chemotherapy or radiation,
have adequate cardiac function defined as shortening
fraction >27% by echocardiography or ejection frac-
tion >50% by radionuclide angiography and have
adequate liver function defined as total serum bili-
rubin <1.5 x normal for age and liver transaminases

Week

1 23 456 789

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

VVVvVVvVyvVvVvVvyvVvV vy
A D+ A D+

Vi Vi Vi Vi
D A D A

Radiation therapy to begin at week 1

0.025 mg/kg/day IV x 1 for infants < 1 yr

Maximum
V | Vincristine 0.05 mg/kg/day IV x 1 for children 1 yr—2.99 yr
dose: 2 mg
1.5 mg/m*/day IV x 1 for children > 3 yrs
0.034 mg/kg/day IV x 1 for infants < 1 yr
Maximum
Vi | Vincristine 0.067 mg/kg/day IV x 1 for children 1 yr—2.99 yr
dose: 2 mg
2 mg/m*/day IV x 1 for children >3 yr
0.023 mg/kg/day IV x 1 for infants < 1 yr Maximum
A | Dactinomycin
0.045 mg/kg/day IV x 1 for children > 1 yr dose: 2.3 mg

D+ | Doxorubicin

1.5 mg/kg/day IV x 1 for infants <1 yr

45 mg/m*/day IV x 1 for children > 1 yr

D | Doxorubicin

1 mg/kg/day IV x 1 for infants < 1 yr

30 mg/m*/day IV x 1 for children > 1 yr

Fig. 1. Treatment schema for Regimen DD4A and chemotherapy dosing.
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<2.5 x normal for age. Female patients of child-
bearing age had to have a negative pregnancy test
and, if lactating, had to stop breastfeeding. Sexually
active patients of childbearing potential had to use
effective contraception.

2.2. Protocol therapy

Patients received Regimen DD4A with vincristine,
doxorubicin, dactinomycin and radiation to the flank
(Fig. 1). An absolute neutrophil count of >750/uL. and
platelet count of >75,000/ulL were required to start
myelosuppressive chemotherapy. Vincristine was held
until peristalsis was established after nephrectomy and
was continued during the weekly schedule, regardless of
blood counts. Radiation therapy (10.8 Gy) to the flank
was delivered as previously described, concurrently with
initiation of chemotherapy by day 14 after nephrectomy
[8,9]. Radiation therapy was delivered at COG-
approved centres. The detailed treatment plan and
dosimetry were required to be submitted to the Quality
Assurance Review Center for review.

2.3. Patient evaluation

Laboratory testing, computed tomography (CT) of the
chest, abdomen and pelvis, electrocardiography and
echocardiography were performed at baseline and the
end of therapy. The laboratory tests included complete
blood counts, determination of serum creatinine,
alanine aminotransferase, bilirubin, electrolytes, cal-
cium, phosphorus, magnesium and total protein/
albumin and urinalysis. During therapy, an echocar-
diogram was repeated before week 16. After completion
of the therapy, the patients were followed up for disease
surveillance every 3 months during the first 2 years,
every 6 months during the third and fourth years and

Table 1

every 12 months during the fifth year. CT of the chest,
abdomen and pelvis was obtained at every visit during
the first 2 years and switched to chest radiography and
abdominal ultrasonography during the subsequent
years.

2.4. Retrospective analysis of data of NWTSs 1—5

The results of NWTSs 1—5 were previously reported
[1,5—7,10]. Patients with stage 1 diffuse or focal
anaplastic Wilms’ tumour were identified using the
NWTS database. Patients who were confirmed to have
stage I disease and anaplastic histology by retrospective
central pathology and a study chair review were
included in the analysis. The treatment regimens used on
NWTSs 1—5 are summarised in Table 1.

2.5. Definitions of focal and diffuse anaplasia

Focal anaplasia was defined as the presence of one or a
few sharply localised regions of anaplasia within a pri-
mary tumour, the majority of which do not contain
nuclear atypia. The topographic definition of focal
anaplasia required careful documentation of the exact
site, from which every section was obtained (e.g. on a
diagram, specimen photocopy and/or polaroid photo-
graph of the gross specimen). Diffuse anaplasia was
defined as (1) anaplasia in any extrarenal site, including
vessels of the renal sinus, extracapsular infiltrates, nodal
or distant metastases; (2) anaplasia in a random biopsy
specimen; (3) anaplasia unequivocally expressed in one
region of the tumour but with extreme nuclear pleo-
morphism approaching the level of anaplasia elsewhere
in the tumour and (4) anaplasia in more than one
tumour slide unless (a) every slide showing anaplasia
came from the same region of the tumour or (b)

Treatment regimens used for patients with stage I anaplastic histology Wilms’ tumour enrolled in NWTSs 1-5.

Study Regimen name Chemotherapy regimen XRT No. of patients (FA/DA)
NWTS-1 A AMD x 15 mo Yes 0/2
B AMD x 15 mo No 0/2
NWTS-2 C AMD/VCR x 15 mo Yes 1/0
D VCR/AMD/DOX x 15 mo Yes 0/1
E VCR/AMD x 6 mo No 1/1
F VCR/AMD x 15 mo No 0/4
NWTS-3 DD VCR/AMD/DOX x 15 mo No 172
DD-RT/DD2000 VCR/AMD/DOX x 15 mo Yes 2/8
EE VCR/AMD x 25 wk No 1/4
J VCR/AMD/DOX/CTX x 15 mo Yes 0/4
L VCR/AMD x 10 wk No 2/0
NWTS-4 EE VCR/AMD-std. x 25 wk No 8/9
EE4A VCR/AMD-PI x 18 wk No 716
K VCR/AMD-std x 65 wk No 0/1
NWTS-5 EE4A VCR/AMD-PI x 18 wk No 8/19

NWTS, National Wilms Tumor Study; FA, focal anaplasia; DA, diffuse anaplasia; VCR, vincristine; wk, weeks; mo, months; AMD, dactino-
mycin; std, standard dosing; PI, pulse-intensive dosing; DOX, doxorubicin; CTX, cyclophosphamide; XRT, radiation therapy.
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anaplastic foci on the various slides are small and sur-
rounded on all sides by non-anaplastic tumour.

2.6. Statistical methods

Data from ARENO0321 patients who were confirmed to
have stage I anaplastic Wilms’ tumour on central pathol-
ogy review were analysed. The clinical characteristics of
patients treated in ARENO0321 and NWTS-5 were
compared using the Wilcoxon rank-sum test for age, chi-
square test for gender and histologic subtype and Fisher’s
exact test for race/ethnicity. Further analyses were con-
ducted including patients treated in NWTSs 1—5 to eval-
uate the outcomes of patients with stage I anaplastic
Wilms’ tumours according to treatment with doxorubicin,
flank radiation or both and according to the histologic
subtype (focal or diffuse). The t-test was used to examine
the relationship between tumour weight and tumour
relapse. Both EFS and OS were calculated from the time of
diagnosis. The definition of an event included relapse,
second malignant neoplasm and death of any cause,
whichever occurred first. Local relapse was defined as
relapse in the operative bed, abdomen outside the opera-
tive bed or pelvis; tumour spread to the liver was consid-
ered distant metastasis. The 4-year EFS and OS rates were
estimated using the method of Kaplan and Meier [11] with
CIs estimated by the Peto—Peto method [12]. EFS and OS
were compared between the groups using the log-rank test
[13]. The median time of follow-up was calculated based
on the Kaplan—Meier estimates [14]. Patient follow-up
was carried out until 31st December 2015.

3. Results

From June 2006 to November 2013, a total of 18 eligible
patients with stage I anaplastic (8 focal and 10 diffuse)

Wilms’ tumour were treated with Regimen DD4A in
ARENO0321. This number does not reflect the total
number of patients with stage 1 anaplastic Wilms’
tumour enrolled in the ARENO03B2 Renal Tumors
Classification and Biology Study during this time period
because accrual to the ARENO0321 protocol was inter-
mittently suspended for data review. The demographics
of these 18 patients and the 27 patients with stage 1
anaplastic Wilms’ tumour treated with Regimen EE4A
in NWTS-5 are summarised in Table 2.

3.1. Patient outcomes in AREN0321 and NWTS-5

The median follow-up for survivors in AREN0321 and
NWTS-5 was 4.6 years and 13.3 years, respectively. Both
the 4-year EFS and OS for the 18 patients treated in
ARENO0321 were 100%. In comparison, the 4-year EFS
and OS for 27 patients treated in NWTS-5 in an updated
analysis was 70.0% (95% CI, 51.7%—88.2%; p = 0.057)
and 81.5% (95% CI, 66.1%—96.9%; p = 0.057), respec-
tively (Figs. 2 and 3). One patient with diffuse anaplastic
Wilms’ tumour treated in AREN0321 had a pulmonary
relapse 4.12 years after diagnosis and is alive without
evidence of disease 3.92 years after relapse. None of the
patients treated in ARENO0321 died.

3.2. Patient outcomes in AREN0321 and NWTSs 1—5

In view of the excellent survival observed in patients
with stage I anaplastic Wilms’ tumour with the addition
of doxorubicin and flank radiation to vincristine and
dactinomycin in ARENO0321, we conducted further an-
alyses to assess whether the addition of doxorubicin,
radiation or both contributed to the improved out-
comes. These analyses included all 112 patients with
stage I anaplastic Wilms’ tumour confirmed by central

Table 2
Clinical characteristics of 45 patients with stage I anaplastic Wilms’ tumours according to the study.
Characteristics ARENO0321 NWTS-5 P-value”
N (%) N (%)
Number of patients 18 27
Median age at diagnosis, years (range) 4.5 (1.4-13.9) 3.8 (1.4—15) 0.60
Gender 0.11
Male 11 (61) 10 (37)
Female 7 (39) 17 (63)
Race/ethnicity 0.18
White 15 (83) 19 (70)
Black 2 (11) 3 (11
Hispanic - 5(19)
Unknown 1(6) -
Histologic subtype 0.31
Focal anaplasia 8 (44) 8 (30)
Diffuse anaplasia 10 (56) 19 (70)
Lymph nodes sampled 1.00
Yes 16 (89) 24 (89)
No 2 (11) 3(11)

NWTS, National Wilms Tumor Study.

# Wilcoxon rank-sum test for age, chi-square test for gender and histologic subtype, and Fisher’s exact test for race/ethnicity.
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Fig. 2. Event-free survival curves for 45 patients with stage I anaplastic Wilms’ tumour according to the study. EFS, event-free survival;
NWTS, National Wilms Tumor Study.
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Table 3

Analysis of EFS and OS for 112 patients with stage 1 focal or diffuse anaplastic Wilms’ tumour treated in AREN0321 and NTWSs 1—5 according

to the treatment and histologic subtype.

Factor Category N 4-year EFS (95% CI) P-value” 4-year OS (95% CI) P-value”
Overall - 112 83.8% (76.5-91.1) - 89.3% (83.1-95.4) -
Doxorubicin Yes 36 97.2% (91.3—100) 0.01 97.2% (91.3—100) 0.10
No 76 77.5% (67.6—87.4) 85.5% (77.2—93.8)
Radiation Yes 36 91.7% (81.7—100) 0.15 94.4% (86.2—100) 0.26
No 76 80.2% (70.7—89.6) 86.8% (78.8—94.8)
Doxorubicin + radiation® Yes 33 97.0% (90.5—100) 0.03 97.0% (90.5—100) 0.14
No 73 79.4% (69.6—89.2) 86.2% (77.9—-94.5)
Histology DA 73 79.5% (69.7—89.2) 0.21 84.9% (76.2—93.5) 0.07
FA 39 92% (82.7—100) 97.4% (92—100)
EFS, event-free survival; CI, confidence interval; OS, overall survival; DA, diffuse anaplasia, FA, focal anaplasia.
& Excluding 6 patients who received either doxorubicin with no radiation or radiation with no doxorubicin.
® Log-rank test.
Table 4
Analysis of EFS and OS for 73 patients with stage I diffuse anaplastic Wilms’ tumour according to treatment.
Factor Category N 4-year EFS (95% CI) P-value” 4-year OS (95% CI) P-value®
Doxorubicin Yes 25 96 (88.0—100) 0.046 96% (88.0—100) 0.10
No 48 70.8 (57.1-84.5) 79% (66.8—91.2)
Radiation Yes 25 88.0% (74.6—100) 0.47 92% (80.9—100) 0.33
No 48 75.0% (62.0—88.0) 81.1% (69.4—92.8)
Doxorubicin + radiation® Yes 23 95.7% (86.9—100) 0.11 95.7% (86.9—100) 0.16
No 46 73.9% (60.4—87.4) 80.3% (68.1-92.4)
EFS, event-free survival; CI, confidence interval; OS, overall survival.
& Excluding 4 patients who received either doxorubicin with no radiation or radiation with no doxorubicin.
® Log-rank test.
Table 5
Analysis of EFS and OS for 39 patients with stage I focal anaplastic Wilms’ tumour according to treatment.
Factor Category N 4-year EFS (95% CI) P-value® 4-year OS (95% CI) P-value”
Doxorubicin Yes 11 100% 0.13 100% 0.47
No 28 89.1% (77.1-100) 96.4% (89.3—100)
Radiation Yes 11 100% 0.06 100% 0.43
No 28 89.1% (77.1-100) 96.4% (89.3—100)
Doxorubicin + radiation® Yes 10 100% 0.09 100% 0.47
No 27 88.7% (76.3—100) 96.3% (88.9—100)

EFS, event-free survival; CI, confidence interval; OS, overall survival.

# Excluding 2 patients who received either doxorubicin with no radiation or radiation with no doxorubicin.

® Log-rank test.

pathology review, treated in NWTS-1 (n = 4), NWTS-2
(n = 8), NWTS-3 (n = 24), NWTS-4 (n = 31), NWTS-
5 (n = 27) and ARENO0321 (n = 18). The 4-year EFS
and OS for the 112 patients were 83.8% (95% CI,
76.5—91.1) and 89.3% (95% CI, 83.1—95.4), respectively.
The 4-year EFS for patients with stage I diffuse
anaplasia was 79.5% (95% CI, 69.7—89.2), compared
with 92% (95% CI, 82.7—100) for patients with stage I
focal anaplasia (p = 0.21) (Table 3). Sites of relapse
among patients with stage I diffuse anaplasia were lung
only (n = 8), lung and other sites (n = 1), liver (n = 2),
operative bed (n = 2), abdomen outside the operative
bed (n = 1), pelvis (n = 1) and other distant sites
(n = 2). Sites of relapse among patients with stage I
focal anaplasia were lung only (n = 3).

Data on tumour weight were available for 102 pa-
tients; of whom, 20 had a relapse and one died after a
second malignant neoplasm. The mean tumour weight
was 652 g (212—1650 g) for the 21 patients who had a
relapse or died vs. 599.9 g (114—2015 g) for the 81 pa-
tients without a relapse (p = 0.55).

For the 112 patients with stage I anaplastic histology,
treatment with doxorubicin positively impacted EFS.
The 4-year EFS for patients who received doxorubicin
was 97.2% (95% CI, 91.3—100) and was 77.5% (95% CI,
67.6—87.4) for those who did not (p = 0.01). The 4-year
EFS for patients who received doxorubicin plus radia-
tion was 97.0% (95% CI, 90.5—100) and was 79.4% (95%
CI, 69.6—89.2) for those who did not (p = 0.030).
However, the 4-year EFS did not differ in patients who
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received flank radiation (91.7%; 95% CI, 81.7—100)
compared with those who did not (80.2%; 95% CI,
70.7—89.6; p = 0.15) (Table 3). Similarly in the sub-
group of patients with diffuse anaplastic Wilms’ tumour,
the 4-year EFS was significantly associated with doxo-
rubicin treatment (p = 0.046) but not with radiation
(Table 4). In the subgroup of patients with focal
anaplastic Wilms’ tumour, there was a trend for better
EFS with treatment with radiation (p = 0.06) and with
treatment with both doxorubicin and radiation
(p = 0.09; Table 5). However, there was near complete
overlap between doxorubicin and radiation treatment,
making it difficult to separate the effects.

Only four patients (3.6%) had local relapse, all of
whom had diffuse anaplasia and lymph node sampling
as part of their tumour resection. Among the 73 patients
with diffuse anaplasia, one of the 25 (4.0%) patients who
received flank radiation and three of the 48 (6.3%) pa-
tients who did not receive flank radiation had a local
relapse. The one patient with local relapse who received
flank radiation and two of the three patients who did
not receive flank radiation died. Hence, death from local
relapse occurred in 4.0% of patients who received flank
radiation and 4.2% of patients who did not.

In terms of OS, there was a trend for improved 4-year
OS for patients with focal anaplastic Wilms’ tumour
(97.4%; 95% CI, 92—100) compared with those with
diffuse anaplastic Wilms’ tumours (84.9%; 95% CI,
76.2—93.5) (p = 0.07). No statistically significant asso-
ciations were detected between OS and treatment with
doxorubicin, radiation or both (Tables 3—5).

4. Discussion

The ARENO0321 study demonstrated that outcomes for
patients with stage I anaplastic Wilms’ tumour were
improved with the addition of doxorubicin and flank ra-
diation to vincristine/dactinomycin therapy. Both 4-year
EFS and OS estimates were 100% in ARENO0321,
compared with 70.0% and 81.5%, respectively, in an
updated analysis of NWTS-5. Both doxorubicin and flank
radiation were incorporated into the treatment regimen in
ARENO0321 because the pattern of relapse for stage I
anaplastic Wilms’ tumour in NWTS-5 included both the
abdomen and distant sites. Although these agents increase
the risk of long-term side-effects, notably, cardiotoxicity,
second malignancies and pregnancy-associated compli-
cations, the doses used were relatively low (150 mg/m>
cumulative doxorubicin dose and 1080 ¢Gy flank radia-
tion). The incremental risks of this therapy must be
balanced against the risks of salvage therapy required for
recurrence, the psychosocial effects of relapse and the
increased likelihood of tumour-related death.

To assess the relative contributions of doxorubicin
and flank radiation to the outstanding outcomes seen in
ARENO0321, we conducted a retrospective analysis of all

patients with stage I anaplastic Wilms’ tumour treated
in the present study and in NWTS 1-5. This review
showed a significant improvement in EFS for patients
treated with doxorubicin, but no difference in EFS ac-
cording to flank radiation was shown. The rate of local
recurrence was low (3.6%) and appeared to be similar
for patients who received flank radiation (4%) and pa-
tients who did not receive flank radiation (6.2%). In
addition, local relapse occurred only in patients with
diffuse anaplasia. These findings suggest that flank ra-
diation may not be necessary for treatment of patients
with stage I focal anaplastic Wilms’ tumour and raise
the question of whether the possible benefit of avoiding
a few local relapses is worth the risk of administering
relatively low-dose flank radiation to all patients with
stage I diffuse anaplastic Wilms’ tumour. An interna-
tional collaborative effort with a larger number of pa-
tients of this rare subtype of Wilms’ tumour is needed to
answer this question definitively.

Other groups have reported outcomes for patients
with stage [ anaplastic Wilms’ tumor, although stage [ in
the setting of preoperative chemotherapy may have
different prognostic implications from stage I in the
setting of immediate nephrectomy. Among patients with
stage | anaplastic Wilms’ tumour treated in the Inter-
national Society of Pediatric Oncology (SIOP)—6 and
SIOP-9 trials, one of the 7 patients with focal anaplasia
had tumour recurrence and none died, whereas five of 16
patients with diffuse anaplasia had tumour recurrence
and four died [15]. In the subsequent trial SIOP 93-01,
the S5-year EFS and OS for patients with stage I
intermediate-risk and anaplastic Wilms’ tumour treated
with only vincristine and dactinomycin were 87% and
95%, respectively, in patients who received only four
weeks of postoperative chemotherapy, but the difference
in outcome between non-anaplastic and anaplastic tu-
mours was not specified [16].

It would ideal to identify biological prognostic fac-
tors that could more precisely select patients who
require additional therapy. A strong correlation between
TP53 mutations and anaplasia has been established, and
several lines of evidence indicate that such mutations
occur as a secondary event in the progression of Wilms’
tumour from favourable to anaplastic histology [17—19].
Recent studies have assessed the prognostic significance
of the TP53 mutation or loss of its chromosomal locus
at 17pl13 in patients with anaplastic Wilms’ tumour.
Although tumour-specific 7P53 alterations were asso-
ciated with increased risk of recurrence and death [20],
the marker was predictive of adverse outcomes only for
advanced stage disease (stage III and IV) [21]. In the
latter analysis, a comprehensive assessment of 7TP53
alterations including sequencing, copy number
analysis and immunohistochemistry demonstrated that
the vast majority of anaplastic Wilms’ tumours had
evidence of TP53 alterations. Hence, the ability to detect
a TP53 mutation in a random frozen tumour was likely
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a surrogate for the overall extent of TP53 mutations in
the tumour, in turn reflecting the burden of anaplasia.
Presently, assessment of 7P53 mutational status is not
helpful in stratifying therapy for patients with stage I
anaplastic Wilms’ tumour.

Strengths of the ARENO0321 study are that it was a
prospective trial for the evaluation of the effect of aug-
menting therapy for stage 1 anaplastic Wilms’ tumour
and that all patients underwent central review of pa-
thology slides, surgical reports and chest CT scans. The
study population was an accurately defined and well-
annotated group. A caveat to the study is the small
number of patients. The retrospective analysis of the 112
patients treated in NWTSs 1—5 and COG ARENO0321
has helped to elucidate the contribution of doxorubicin
versus flank radiation to the excellent patient outcome.
However, the retrospective analysis is limited by the in-
clusion of patients treated over a broad time frame dur-
ing which the quality of diagnostic imaging improved
and the criteria for stage I changed, as did dosing sche-
mas and duration of chemotherapy regimens.

In summary, EFS for patients with stage 1
anaplastic Wilms’ tumour appears to be improved in
ARENO0321 compared with NWTS-5 with the addition
of doxorubicin and flank radiation to vincristine and
dactinomycin. The retrospective analysis of the larger
group of patients with stage I anaplastic Wilms’
tumour enrolled in the NWTS 1-5 and COG
ARENO0321 studies indicates that doxorubicin had a
greater contribution to the outstanding outcomes than
flank radiation. Our study provides important infor-
mation that will help guide physicians in the treatment
of stage I anaplastic Wilms’ tumour.
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