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Introduction. Wilms tumour (W'T) is the most common childhood
abdominal malignancy, with an average annual incidence of 1 in
10,000 children. The study published in 2002 reported lower sur-
vival rates of WT in Lithuania in comparison to the data of SIOP-9
study and the European Organization for Research and Treatment of
Cancer (EORTC). We aimed to assess current diagnostic approach
and treatment results of patients with WT treated at our institution
and to compare the results with the previously published study.

Materials and methods. A retrospective single-centre study was
performed. 48 patients with WT registered at the institutional data-
base from 2000 to 2018 were enrolled. An estimated 5-year overall
survival (OS, ) and 2-year event-free survival (EFS, ) by stage and
risk groups was calculated using IBM SPSS. A comparative analysis
of two time periods — 2000-2008 and 2009-2018 - was carried out.

Results. Forty-two (87.5%) patients presented with localised
disease and 6 (12.5%) with primary metastatic disease. The majority
of cases were of the intermediate-risk group (77%). The Ossyof all
analysed children was 86.4%. The EFS, was 88.9% in stage I, 91.7%
in stage II, 83.3% in stage III, and 50% in stage IV. The EFS, was
100% in the low-risk group, 86.5% in the intermediate-risk group,
and 25% in the high-risk group. Improvement of outcomes was ob-
served over the analysed period: OS, changed from 81.0% in 2000~
2008 to 92.6% in 2009-2018. Among 48 cases, ten patients showed
recurrence: eight — early relapse and two - late relapse. Six patients
died.

Conclusions. WT was diagnosed at early stages in most cases.
The survival was better among the patients diagnosed in earlier
stages and with favourable risk group. Better survival rates were ob-
served in patients treated in 2009-2018 compared to the 2000-2008
period.
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INTRODUCTION

Wilms tumour (WT) or nephroblastoma is an em-
bryonal kidney tumour, the most common child-
hood renal tumour, representing around 6-7%
of childhood cancer cases (1), affecting approx-
imately one child per 10,000 worldwide (2, 3).
Predominantly seen in children under five years
of age, the median age at diagnosis is 2-3 years
(4, 5). The most common reported symptoms are
an abdominal mass or swelling in otherwise clin-
ically healthy children (6). Clinical presentation
also includes abdominal pain, fever, haematuria,
nausea, loss of appetite, constipation, hyperten-
sion, or other symptoms. About 10% of WT cases
have haematogenous spread, most commonly to
the lungs (85%), liver (10%), and very rarely to
the bones and brain (2). Like in many other child-
hood tumours, genetics is important in the de-
velopment and outcomes of WT. Loss of heterozy-
gosity at 16q and 1p loci is shown to be related to
poorer survival (7). Furthermore, the TP53 gene
has been associated with anaplastic histology (8).
Reduced expression of WTI gene is associated
with stromal predominant type of WT (9). Wilms
tumour associated with syndromes accounts for
approximately 10% of all cases (10), including
WAGR (WT, aniridia, genitourinary anomalies,
and mental retardation), Denys-Drash syndrome,
Beckwith-Wiedemann syndrome, asymmetric
overgrowth, or a family history of WT (11). Cases
associated with congenital syndromes tend to oc-
cur earlier.

Worldwide there are two different approach-
es to treatment. Most children in European
countries, including Lithuania, are treated with
pre-operative chemotherapy, according to the In-
ternational Society of Paediatric Oncology Renal
Tumour Study Group (SIOP-RTSG) protocols. In
North America, patients are treated with upfront
nephrectomy prior to administration of chemo-
therapy, according to the National Wilms Tu-
mour Study/Children’s Oncology Group (COG)
protocols. Despite different initial treatment strat-
egies, both cooperative groups have reached over-
all survival of nearly 90% (12, 13). According to
the SIOP treatment approach, histopathological
features of the tumour stratify patients into three
prognostic groups: low risk (completely necrotic,
cystic partially differentiated), intermediate risk

(regressive, stromal, epithelial, mixed type and
focal anaplasia) and high risk (diffuse anaplasia,
blastemal type). Although in developed countries,
approximately 90% of patients with WT are cured,
5-year overall survival (OS5y) varies between Eu-
ropean countries (3). In addition, approximately
10% of patients in the intermediate risk group and
up to 25% of patients with high risk tumours ex-
perience a relapse (12, 14).

The previous study that analysed epidemiology;,
diagnostic approach and treatment results of WT
in Lithuania was published in 2002. It revealed
that in most cases WT was diagnosed at advanced
stages (postsurgical stages were distributed as fol-
lows: stage I was observed in 28%, stage II in 30%,
stage III in 27%, and stage IV in 15% of patients)
(15) and OSSy of children treated for WT at our in-
stitution from 1991 to 2000 was significantly low-
er in comparison with data of Northern European
countries (4) (69% and 91%, respectively).

In the present study, we report on the institu-
tional data and outcomes of the children with WT
treated at the Centre for Paediatric Oncology and
Haematology (CPOH) of the Children’s Hospital,
Affiliate of Vilnius University Hospital Santaros
Klinikos, from 2000 to 2018. Survival rates were
compared between subgroups of patients treated
from 2000 to 2008 according to the Internation-
al Society of Paediatric Oncology (SIOP) 93-01
protocol and patients treated from 2009 to 2018
according to the SIOP 2001 protocol. The results
were compared with the outcomes observed dur-
ing the 1991-2000 period in Lithuania.

MATERIALS AND METHODS

A retrospective single-centre medical record re-
view of patients diagnosed with WT at the CPOH
was performed. The data were retrieved from pa-
tients’ records (when available) and reviewed in
April 2019. Totally we identified 57 children di-
agnosed and treated for WT from 2000 to 2018 at
our institution. Nine patients were excluded due
to the lack of information needed for the study.
The study was approved by the institutional ethics
board.

All the patients underwent multimodal treat-
ment according to SIOP protocols: SIOP 93-01
protocol in 2000-2008, and SIOP 2001 proto-
col in 2009-2018, which investigated the safety of
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omitting doxorubicin in treating stage II-III in-
termediate-risk Wilms tumours, thereby avoiding
acute and long-term toxicities (16). Treatment in-
cluded neoadjuvant chemotherapy (a combination
of dactinomycin (ACTD) and vincristine (VCR)
versus ACTD, VCR and doxorubicin (DOX)), sur-
gical removal of the tumour with involved kidney;,
restaging and adjuvant chemotherapy after histo-
logical diagnosis of the tumour was established
(ACTD, VCR, ifosfamide, etoposide (VP-16), car-
boplatin and (DOX) in patients with metastatic
disease). Preoperative fine-needle biopsy was per-
formed in nine patients; otherwise, histological
diagnosis was confirmed after surgery.

We analysed the prevalence of patients by age,
sex, and clinical presentation at the diagnosis. At
the time of diagnosis, the patients were stratified
into the low, intermediate or high risk groups
based on stage and histological type. The revised
SIOP working classification of renal tumours of
childhood (2001) was used for stratification. To
assess the hypothesized improvement of treat-
ment, the entire cohort was split into two sub-
groups: patients treated in 2000-2008 according
to International Society of Paediatric Oncology
(SIOP) 93-01 protocol and patients treated in
2009-2018 according to SIOP 2001 protocol.

An estimated OS, and 2-year event-free sur-
vival (EFS, ) by stage and risk groups were calcu-
lated with IBM SPSS Statistics 25.0 work package
using the Kaplan-Meier method. An event was
defined as relapse, disease progression or toxic-
ity-related death. There was no case of second-
ary malignancy. The significance of differences
in the distribution of survival data was assessed
using a log-rank test. The selected level of statisti-
cal significance was 0.05.

RESULTS

From 2000 to 2018, 57 patients with the diagno-
sis of WT were identified in the institutional da-
tabase. Nine patients (15%) were excluded due
incomplete data. Twenty-one out of 48 (43.7%)
children were treated during the first study peri-
od (2000-2008) and 27 (56.3%) during the second
period (2009-2018).

The analysed characteristics of patients are pre-
sented in Table 1. Among the 48 cases, girls were
more frequently affected than boys: 29 (60.4%)

and 19 (39.6%), respectively. Most patients at
the time of diagnosis were 2-4 years (52%), me-
dian age was 36 months (ranging from minimum
of 14 days to maximum of 15 years, interquartile
range (IQR) from 19.5 months to 57 months).
The median follow-up from diagnosis was 104
months (ranging from 10 months to 218 months,
IQR: 69.25-173.75 months).

The stage distribution was as follows: stage I
in 18 (37.5%), stage II in 12 (25%), stage III in
12 (25%) and stage IV in 6 (12.5%) patients.

The risk group distribution according to
the histological type revealed the following pat-
tern: low risk group comprised 7 cases (15%), in-
termediate risk group - 37 (77%) and high risk
group - 4 (8%).

Table 1. Characteristics of the patients included in the

study

Characteristics of patients | N (%)

Girls 29 (60.4)
Sex

Boys 19 (39.6)
I 18 (37.5)

Stage at the time 11 12 (25)
of diagnosis III 12 (25)
v 6 (12.5)

Low risk 7 (15)

Risk group Intermediate risk 37 (77)

High risk 4(8)

The most frequent tumour manifestation symp-
toms were pain (n = 23,47.9%), fever (n =16, 33%),
palpable abdominal mass (n = 14, 30%), abdominal
swelling (n = 13, 28%). The distribution of symp-
toms is shown in Fig. 1.

The EFS, of the entire group was 83.3%,
the OS, - 86.4%. In terms of the disease stage,
the EFS, was significantly lower in patients with
metastatic disease (stage IV - 50%) compared
to the localised form of WT: stage I - 88.9%,
stage II - 91.7%, stage III - 83.3% (p = 0.054,
Fig. 2). All the patients in stage I survived: the OS,
rate was 100% in stage I, 91.7% in stage II, 83.3%
in stage III, and 50% in stage IV (p = 0.015, Fig. 3).

A significant difference in survival rates became
evident when analysing the outcome of treatment
across different risk groups: both EES, and OS_
were inferior for the high risk group as compared
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Irritability _ 7%
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Haematuria H 11%
Pain ‘_ 48%
Abdominal swelling # 28%
Palpable abdominal mass * 30%
Vomiting _ 9%
Nausea _ 7%
Loss weight h 4%

Loss of appetite P 2%

Fever * 33%
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Fig. 1. Clinical symptoms at the time of diagnosis
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Fig. 2. The 2-year event-free survival, by stage

to intermediate and low-risk groups (25% vs 86.5% During the first period of our study (2000-2008),
vs 100% (p = 0.00009, Fig. 4) and 25% vs 91.9% vs 21 patients with WT were treated at our institution.
100% (p = 0.00023, Fig. 5), respectively). The majority of the patients were diagnosed with
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Fig. 3. The 5-year overall survival, to stage

stage II (n =7, 33.3%) and stage III (n = 9, 42.9%)
at the time of diagnosis. An estimated OS, was
100% in stage I (n = 2), 85.7% in stage II (n = 7),
77.8% in stage III (n = 9), and 66.7% in stage IV
(n = 3). Within the low risk group (n = 1, 4.8%)
5-year overall survival was 100%, in the intermedi-

ate risk group (n = 18, 85.7%) OSSY was 83.3%, and
in the high risk group (n = 2, 9.5%) OS, was 50%.
During the second period of the study (2009-
2018), 27 children were identified. Most of the pa-
tients were diagnosed with stage I disease (n = 16,
59.3%) at the time of diagnosis. Survival rates were
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Fig. 4. The 2-year event-free survival, by risk group
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Fig. 5. The 5-year overall survival, by risk group

markedly superior in local disease: OS, in stage I
(n = 16), stage II (n = 5), and stage III (n = 3) was
100%, while only 33.3% of children diagnosed
with stage IV (n = 3) survived. All the patients
in low (n = 6, 22.2%) and intermediate (n = 19,
70.4%) risk groups survived, while lethal outcome

occurred among the patients in the high risk
group (n =2, 7.4%).

The analysis of survival rates based on treat-
ment periods (2000-2008 and 2009-2018, treated
according to SIOP 2001 and SIOP 93-01 protocols,
respectively) showed a trend for improvement in
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Fig. 6. The 5-year overall survival, by period of time
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terms of event-free and overall survival: EFS,
creased from 76.2% to 88.9% (p = 0.231, data not
shown), OSSy - from 81.0% to 92.6% (p = 0.253,
Fig. 6). The OS_ of the entire analysed cohort
(n = 48) treated from 2000 to 2018 was 87.5%.

The main reason of treatment failure was resist-
ant malignancy. Among 48 cases, ten (20.8%) pa-
tients experienced disease recurrence: eight early
relapses developed within 15 months after nephrec-
tomy and two patients had late relapses at 54 and 96
months after surgery. A median time to the diag-
nosis of a relapse was 12.5 months (interquartile
range — 7.8-25.5 months, range from minimum to
maximum - 6-96 months). Two cases experienced
a local recurrence; eight children developed a met-
astatic relapse (three patients in the lungs only, two
patients in the liver only, one patient in the lungs,
mediastinal lymph nodes, and abdominal lymph
nodes, one patient in the retroperitoneal space, and
one patient in both the liver and the retroperito-
neal space). Two patients had a second relapse: one
case in the abdominal wall, peritoneum, and omen-
tum, and one case in the central nervous system.
Six (12.5%) patients with systemic relapse died: five
of them due to resistant malignancy, and one child
was lost because of treatment-related toxicity.

DISCUSSION

A retrospective analysis was performed with the aim
to assess survival of WT in one of the two paediat-
ric oncology centres in Lithuania. The purpose of
the study was to evaluate the treatment outcome in
patients treated from 2000 to 2018 and to compare
survival rates between two periods, 2000-2008 and
2009-2018. Our 18-year single centre study demon-
strated an improved OS, from 81.0% in the 2000-
2008 period to 92.6% in the 2009-2018 period; also,
EFS, from 76.2% to 88.9%. Furthermore, WT was
diagnosed in earlier stages in 2009 to 2018 as com-
pared to the patients treated in 2000 to 2008.

One important issue that could have had a ben-
eficial impact on the treatment outcomes was ear-
ly detection of tumour. In contrast to the previous
study of WT in Lithuania carried out from 1991 to
2000 (15), in 2000-2018 the disease was diagnosed
at the earlier stages: stage I was found in majority
of patients (37.5%), while in the previous research
there were no patients with stage I. There has been
a significant improvement in survival rates: the Os,,

increased from 69% as previously reported (15)
to 87.5% in the current study. Moreover, the OS,
of the children treated in the 2009-2018 period
reached 92.6% that was comparable to the currently
reported survival rates (18). Notwithstanding, from
2000 to 2018, the recurrence of the disease was de-
tected earlier: the median time to the diagnosis of
relapse was 12 months compared to 3.5 years in 1991
to 1997 (15). Several important issues contributed to
the positive trend. A cornerstone change in care of
solid paediatric tumours in Lithuania was the tran-
sition from adult services (where children with WT
were treated up to 1998) to specialized paediatric
oncology centres. Centralisation of patient care and
accumulation of specific knowledge and expertise
was crucial for the improvement of cure rates as
demonstrated in our previous study in which we an-
alysed the outcome of treatment of paediatric acute
myeloid leukaemia (19).

Despite remarkable achievements, prognosis for
patients diagnosed with stage IV remained dismal:
EFS, and OS, did not exceed 50%. In contrast,
in the 25-year single-centre UK experience, Faw-
kner-Corbett et al. reported 76% survival of children
presented with metastatic disease at the time of di-
agnosis (5). Indeed, survival of children with distant
metastases at presentation is markedly affected by
tumour histology. According to a study of the Na-
tional Cancer Institute, stage IV tumours with a fa-
vourable histology have 4-year overall survival rate
that ranges from 86% to 96%, while tumours with
diffuse anaplasia confer poor prognosis and 4-year
OS of 33-44% (20). A small number of patients with
initially advanced disease (only six children were
enrolled to the study) did not allow us to make an
analysis of histologic subgroups. The limitation of
this study, however, was partially reflected in treat-
ment outcome by risk groups - the high risk group
had a significantly poorer prognosis with both EFS,
and OS, of 25%.

According to EUROCARE-5 study, OS, of chil-
dren affected by WT in all European countries from
2000 to 2007 was 89.4% (17). EUROCARE-5 study
demonstrated considerable difference in childhood
cancer survival across European countries. Dogan-
is et al. confirmed specific differences in WT cure
rates between Eastern European (OS, - 84% in
the 2000-2007 period) and Central European coun-
tries (OSSy - 94% in the 2000-2007 period) (21). Al-
though the survival indicators of Lithuania during
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the same time period were lower with OS, only
81%, it has markedly improved in the 2009-2018
period, when Os,, reached 92.6%. The same in-
creasing cure rate in Lithuanian children treated
at our institution was demonstrated in other sol-
id tumours such as neuroblastoma (22) and Ew-
ing sarcoma (23). They reflect positive changes
in childhood cancer care in the country, gain of
knowledge and expertise, and importance of in-
ternational collaboration.

In summary, our study demonstrated that sur-
vival of patients with WT treated at our institution
has been improved and comparable to the cur-
rently reported survival rates in other developed
European countries.

CONCLUSIONS

According to the data retrieved from the CPOH
database, from 2000 to 2018 patients were diag-
nosed with WT at early stages in most cases, with
less aggressive histological types of WT prevailing
as compared to the previous study that involved
patients treated from 1991 to 2000. Survival de-
pended on the stage at the time of diagnosis and on
the risk group: OS, and EFS, were better among
the patients diagnosed in earlier stages and with
a favourable risk group. Better survival rates were
observed in patients treated in the 2009-2018 pe-
riod than in the 2000-2008 period. Compared to
the previous retrospective study of WT conducted
in Lithuania, in the period of 2000-2018 WT was
diagnosed at earlier stages and better treatment
results were observed, with a significant increase
in overall survival. The first two years after diagno-
sis require thorough follow upsince a relapse was
more likely to occur within the first two years af-
ter diagnosis. Children under 4 years complaining
for abdominal pain or swelling, a palpable mass or
unexplained fever should be checked for WT.
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VAIKU VILMSO NAVIKAS: 18 METU PATIRTIS
VILNIAUS UNIVERSITETO LIGONINES
SANTAROS KLINIKOSE

Santrauka

Ivadas. Vilmso navikas (VN) yra labiausiai paplites vai-
ky piktybinis abdominalinis navikas, vidutiniskai nu-
statomas 1 i§ 10 000 vaiky per metus. 2002 m. paskelb-
to tyrimo duomenimis, VN i§gyvenamumo rodikliai
Lietuvoje buvo mazesni, palyginti su SIOP-9 tyrimo ir
EORTC duomenimis. Misy tyrimo tikslas buvo jvertinti
$iuo metu taikomus diagnostikos metodus ir pacienty,
kuriems diagnozuotas VN, iSgyvenamuma ir palyginti
gydymo rezultatus su ankstesnio tyrimo duomenimis.

Tikslai ir metodai. Atlikta retrospektyviné vieno
centro duomeny analizé. Analizuoti 2000-2018 m. di-
agnozuoty ir gydyty pacienty duomenys. IBM SPSS
programa apskaiciuotas penkeriy mety bendras i$gy-
venamumas (BI, ) ir dvejy mety iSgyvenamumas be
komplikacijy (IBN], ), priklausomai nuo ligos stadijos
ir rizikos grupés. Palyginti 2000-2008 ir 2009-2018 m.
gydymo rezultatai.

Rezultatai. Keturiasde$imt dviem (87,5 %) pa-
cientams diagnozuota lokali ligos forma, o $eSiems
(12,5 %) - iSplitusi liga su atokiomis metastazémis.
Dauguma atvejy buvo priskirti vidutinés rizikos gru-
pei (77 %). Visy tiriamyjy BI__sieké 86,4 %. Pacienty,
kuriems nustatyta I ligos stadija, IBN], buvo 88,9 %,
II - 91,7 %, III - 83,3 %, IV - 50 %. Zemos rizikos
grupéje IBN], buvo 100 %, vidutinés - 86,5 %, auks-
tos — 25 %. Stebétas gydymo rezultaty pageréjimas: BI,
padidéjo nuo 81,0 % 2000-2008 m. iki 92,6 % 2009-
2018 metais. I§ 48 pacienty 10-ciai navikas recidyvavo:
aStuoniems pacientams nustatytas ankstyvas recidyvas,
dviems - vélyvas recidyvas, $esi pacientai miré.

I$vados. VN dauguma atvejy buvo nustatytas anks-
tyvose ligos stadijose. Geresni iSgyvenamumo rodikliai
buvo ty pacienty, kuriems liga diagnozuota ankstyvo-
se stadijose ir priskirtiems Zemesnés rizikos grupéms.
Stebétas gydymo rezultaty pageréjimas: 2009-2018 m.
gydyty pacienty i$gyvenamumo rodikliai virsijo pacien-
ty, gydyty 2000-2008 m., rodiklius.

Raktazodziai: Vilmso navikas, vaikai, i$gyvenamu-
mas, SIOP



