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ABSTRACT

The objective of this study was to describe the epidemiology,
clinical presentation, treatment and nephrology follow-up of
children with Wilms tumor. Data from 46 patients were collected.
The clinical presentation occurred at a young age (< 40 months
old), with initial symptoms of pain, abdominal mass, and fever.
The prevalent histology type was mixed nephroblastoma.
All patients received pre-surgery chemotherapy followed
by, in most cases, unilateral nephrectomy. Patients with a
high histological risk had a 7.2 relative risk of death (75 %
confidence interval: 1.5-33.7) compared to the rest, and a 2.5
relative risk of recurrence (75 % confidence interval: 1.0-6.4).
Disease-free survival at5years was 70 %. Once cancer treatment
was completed, 80 % of patients maintained a stage-I kidney
function. The most important prognostic factor was histology.
These patients required a long-term nephrology follow-up.
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INTRODUCTION

Wilms tumor is the most common pediatric
kidney tumor and accounts for 6 % of cancer in
children. It has an incidence of 7.1 per million
children aged 0-14 years. Thomas Rance first
described this tumor in 1814. In 1899, German
surgeon Max Wilms characterized it as a mixed
renal tumor with the presence of three cell
elements (blastema, epithelium, and stroma).!

Cases are sporadic, although 1-2 %
corresponds to familial cases. Approximately
5-7 % are bilateral tumors, and they may be
synchronous (simultaneous) or metachronous
(consecutive).*

Wilms tumor is related to mutations in the
11p13 region (where the WT1 gene resides), at the
long arm of chromosome 16 and chromosome 1.
Some Wilms tumors are associated with genetic
disorders, such as WAGR syndrome (Wilms
tumor, aniridia, genitourinary anomalies, and
mental retardation), Denys-Drash syndrome, and
others.*

The International Society of Pediatric
Oncology (SIOP) has proposed a classification
based on risk and histological type: low risk
(necrotic, blastomatosis), intermediate (epithelial,
stromal, mixed, and regressive), and high
(blastemal, clear cell, and rhabdoid).?

The treatment recommended by the SIOP
includes pre-surgery chemotherapy to reduce the
tumor mass and thus simplify surgery, reduce
the risk for tumor rupture and, therefore, the
possibility of recurrence, and improve prognosis.*

Patients with Wilms tumor have a greater
survival than those with other neoplasms.>®

Wilms tumor staging criteria were defined by
the National Wilms Tumor Study-4 (NWTS-4)
(Table 1).

These patients require nephrology follow-up
for an indefinite period due to their reduced renal
mass, to detect toxicities caused by treatment
(chemotherapy and radiation therapy) and any
recurrent tumors. The risk for a second event
varies from 5 % to 7 % at 30 years.”
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The objective of this study was to describe the
epidemiology, clinical presentation, treatment,
and nephrology follow-up of children with Wilms
tumor at a children’s hospital in Cérdoba between
January 2000 and December 2015.

POPULATION AND METHODS

This was a retrospective, observational study
based on the clinical records of patients with Wilms
tumor seen at Hospital de Nifios de La Santisima
Trinidad between 2000 and 2015. Male and female
patients aged 1 month to 15 years old diagnosed
with unilateral or bilateral Wilms tumor and treated
as per the SIOP guidelines were included.®

The outcome measures were age at diagnosis,
sex, symptoms at onset, association with genetic
disorders, unilateral or bilateral involvement,
histological type as per the SIOP criteria, NWTS-4
staging criteria (Table 1), chemotherapy, radiation
therapy, surgical treatment (total or partial
nephrectomy or tumor resection), time between
diagnosis and surgery, course (recurrence and/
or metastasis), arterial hypertension (blood
pressure > 95% percentile for sex, age, and height),?
proteinuria, kidney ultrasound (hypertrophy and
residual renal mass alterations/relapse), stage of
renal involvement, and mortality.

The renal involvement stage was established
as per the Kidney Disease Improving Global
Outcomes (KDIGO) 2012 guidelines, which
are based on glomerular filtration rate as per
Schwartz formula (k x height/serum creatinine
=mL/min/1.73 m?). A glomerular filtration rate
of above 90 mL/min/1.73 m? was considered
normal.’ Nephrology and laboratory controls
were done once chemotherapy was completed.

TaBLE 1. National Wilms Tumor Study-4 staging criteria

Patients were assessed 1 and 5 years after Wilms
tumor diagnosis.

Categorical outcome measures were
compared using the X2 test or Fisher’s exact test,
as applicable; a p value < 0.05 was considered
significant. Continuous outcome measures
were described as average, standard deviation,
and lower and upper quartiles. The Epi Info 7
software was used.

The study was approved by the hospital’s
scientific committee.

RESULTS

During the study period, data from 46 patients
diagnosed with Wilms tumor were collected.
Their average age was 43 months at the time of
diagnosis, with a lower and upper quartile of 17
and 39 months, respectively. Standard deviation:
28.2 months. In total, there were 24 female
patients. In relation to their place of origin, 12/46
were from the capital city of Cérdoba; 23 from
other parts of the province of Cérdoba; and
11 from other provinces.

The most common initial symptoms were
abdominal swelling in 26 patients, abdominal
pain in 9, fever in 8, and hematuria in 7. WAGR
syndrome was found only in 3 patients, whereas
1 patient had idiopathic cardiomyopathy prior to
diagnosis.

In relation to location, the tumor was in
the right kidney in 25 patients; in the left
kidney, in 19; and in both, in 2. Diagnosis was
made clinically, with the help of imaging tests
(ultrasound and computed tomography), and,
in the case of bilateral involvement, with a
contralateral biopsy.

Stage Description

I Tumor is limited to the kidney and completely excised. The renal capsule is intact. There is no residual tumor

apparent beyond the margins of excision.

I Tumor extends beyond the kidney but is completely excised. There is regional extension of the tumor (external

surface of the renal capsule into perirenal tissues). Blood vessels outside the kidney substance are infiltrated.

Blood vessels inside the kidney substance are infiltrated. Post-operative spillage confined to the flank.

I Residual tumor confined to abdomen (non-hematogenous spillage). Any of the following criteria may be observed:

¢ Lymph nodes in the renal hilum, the peri-aortic chains, or beyond are found to contain tumor.

¢ Diffuse peritoneal contamination by the tumor; or implants are found on the peritoneal surfaces.

e Tumor extends beyond the surgical margins either microscopically or grossly.

*  Tumor is not completely resectable because of local infiltration into vital structures.

v Hematogenous metastases are present (lung, liver, brain or bone).

\% Bilateral renal involvement is present at the time of diagnosis.




According to histological risk, 5 patients had a
low risk; 31, an intermediate risk; and 10, a high
risk (Table 2). In relation to the NWTS-4 staging at
the time of diagnosis, 23 patients corresponded to
stage I; 5, to stage II; 13, to stage III; 4, to stage IV;
and 1, to stage V.

All patients received chemotherapy before
the surgery, which consisted in a combination of
vincristine, actinomycin, doxorubicin, etoposide,
carboplatin, and ifosfamide. Only 11 patients
received radiation therapy: 8 had an intermediate
histological risk and 3, a high risk.

Surgical treatment consisted in total
nephrectomy in 39 patients, partial nephrectomy
in 2, unilateral nephrectomy plus contralateral
tumor resection in 3, tumor resection in 1, and
bilateral heminephrectomy in 1.

During follow-up at 5 years, among the
46 patients, 15 had recurrence and /or metastasis
(2 low-risk patients, 8 intermediate-risk patients,
and 5 high-risk patients). Disease-free survival
at 5 years was 70 %. Overall survival at 5 years
was 87 %; it was 100 % among those with a low
histological risk, 96 % among those with an
intermediate risk, and 33 % among those with a
high risk.

Among the patients seen in our hospital,
nephrology follow-up was not done in 5 because
they were seen in other centers, and 6 patients
died. Out of the 35 remaining patients, 5 developed
proteinuria. Ultrasound controls showed that
19/35 patients had compensatory hypertrophy;
12, a single kidney with a normal size; 2, bilateral
renal tumor; and 2, kidney malformation (horseshoe
kidney).

Kidney function during nephrology follow-up
(as per Schwartz formula) corresponded to stage
I'in 30 children, stage Il in 4, and stage IIl in 1.

TABLE 2. Patient distribution by risk and tumor histological
type, based on the International Society of Pediatric
Oncology staging criteria

Risk N Histology

Low risk 6 Necrotic

Blastomatosis

Intermediate risk 27 Epithelial
Stromal
Mixed

Regressive

High risk 13 Blastemal
Clear cell

Rhabdoid
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Patients with a high histological risk had a
7.2 relative risk (RR) of death (75 % confidence
interval [CI]: 1.5-33.7) compared to intermediate-
and low-risk patients (p = 0.015); in addition, they
had a 2.5 RR of recurrence (75 % CI: 1.0-6.4).

DISCUSSION

At the time of diagnosis of Wilms tumor, most
patients were younger than 40 months.? No sex
prevalence and no significant difference in terms
of the kidney laterality were observed.

Only 3/46 patients had a genetic disorder
(WAGR syndrome in the 3), which was similar to
the findings of previous studies.*

The most common clinical presentation
was abdominal and lumbar pain, followed by
abdominal mass, fever, and hematuria, also
similar to what was observed in other studies.!"

The prevalent histology type was mixed
nephroblastoma. All patients received pre-
surgery chemotherapy followed by, in most cases,
unilateral total nephrectomy. The most important
survival prognostic factor was histology as per
the SIOP criteria; a high risk was associated with
a greater mortality and recurrence.

Overall survival at 5 years of diagnosis in our
patients was 87 %, which is slightly lower than
what has been reported in other publications
(more than 90 %).12

No patient had end-stage renal disease,
although follow-up duration was shorter in our
patients compared to other sites, so it was not
possible to make an adequate comparison.®

A glomerular filtration rate below 90 mL/
min/1.73 (stage II-III chronic kidney disease) was
observed in 5 out of 35 patients. Only 8 patients
had proteinuria, defined as an early marker of
chronic kidney disease caused by nephrotoxicity,
chemotherapy, hyperfiltration, and radiation
therapy."“They did not receive follow-up with the
department of nephrology because they were not
referred to this area.

The continuous advances in knowledge
about the genetic and molecular bases of Wilms
tumor will help to establish future therapies
customized to each patient’s risk, as well as
to identify new treatment strategies with an
effectiveness and toxicity profile similar to that
of standard chemotherapy.®®

CONCLUSION

In our patients, Wilms tumor presented
mostly in children younger than 40 months old,
and no sex prevalence was observed. The most
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common initial symptoms were abdominal pain,
abdominal mass, fever, and hematuria. Disease-
free survival at 5 years was 70 %.
Approximately 80 % of patients maintained a
stage-1 kidney function once cancer treatment was
completed. These patients require a long-term
follow-up with the department of nephrology due
to their mid- and long-term risk for complications
secondary to the underlying disease and treatment. B
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