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ABSTRACT 
 

Aims: To analyze the incidence geographical distribution and therapeutic modalities of renal tumors 
in Brazil on children aged 0 to 14 years from 2013 to 2022.  
Methods: Data on malignant neoplasms (ICD-10 groups C64-C68) for individuals aged 0 to 14 
years from 2013 to 2022 were obtained from the Ministry of Health's oncology panel. Incidence 
rates were calculated per year, state of residence, and age group. Statistical analyses included the 
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Kruskal-Wallis test with Dunn's post-hoc test and Pearson's chi-square test. Data extraction, 
processing, and analysis were conducted using R software version 4.3.2. 
Results: During the study period, 2,728 cancer cases were reported, predominantly in children 
aged 0 to 4 years. Females were slightly more affected. Most treatments occurred outside the 
municipality of residence, with chemotherapy being the primary treatment. An average incidence 
rate of 0.60 new cases per 100,000 inhabitants was observed, with a 30% increase over the period. 
The incidence was highest in the 0 to 4 years age group (1.13 per 100,000), followed by 5 to 9 
years and 10 to 14 years. Fourteen states had incidence rates above the national average, with the 
highest rates in the Federal District, Santa Catarina, and Alagoas. 
Conclusion: These findings can inform health policies and prevention programs to improve clinical 
outcomes and quality of life through early diagnosis and individualized treatment strategies. 
 

 
Keywords: Wilms tumor; kidney cancer; embryonal neoplasms; chemotherapy; pediatrics. 
 

1. INTRODUCTION  
 

Childhood cancer is a significant global health 
concern and represents a distinct set of 
malignancies that fundamentally differ from the 
cancers that typically bother adults. The 
physiological [1] and immunological [2,3] 
disparities between children and adults 
significantly influence the pathogenesis and 
progression of cancer. While pediatric cancers 
typically result from genetic alterations that occur 
early in development, often before birth and 
associated with developmental syndromes, adult 
cancers are more commonly linked to 
accumulated genetic mutations resulting from 
environmental exposures and lifestyle factors [4]. 
The immature immune system of children may 
be less effective in recognizing and eliminating 
malignant cells, whereas adult immune 
responses to tumors can both protect and 
promote tumor growth. Moreover, the rapid 
growth and heightened metabolism of childhood 
cancers can lead to more aggressive tumor 
behavior, and children's developing organs are 
particularly susceptible to tumorigenesis. For 
these reasons, therapeutic approaches to 
pediatric and adult cancers must be adjusted to 
account for these fundamental biological 
differences [2,3]. 
 
Unlike adult cancers, which are often linked to 
lifestyle and environmental risk factors, childhood 
cancers are primarily driven by genetic changes 
that occur early in the development of cells [5]. 
These genetic alterations can include mutations, 
deletions, and translocations, which disrupt the 
normal growth and development of cells [6]. 
Additionally, congenital abnormalities or 
developmental defects can predispose children 
to certain types of cancer [7]. This contrast 
between the genetic basis of childhood cancers 
and the multifactorial etiology of adult cancers 

features as challenges and opportunities in the 
prevention and treatment of pediatric 
malignancies. Children with cancer require 
specialized treatment approaches that consider 
their unique physiological characteristics [1]. Due 
to their immature immune systems and 
developing bodies, children may be more 
susceptible to the side effects of traditional 
cancer treatments, such as chemotherapy and 
radiation therapy [8]. Therefore, pediatric 
oncologists carefully select treatment regimens 
that balance the need for effective cancer control 
with the preservation of the child's overall health 
and well-being. This often involves a 
multidisciplinary approach, incorporating surgery, 
chemotherapy, radiation therapy, targeted 
therapies, and stem cell transplantation, 
customized to the specific type of cancer, stage 
of disease, and individual patient factors                        
[8]. Additionally, supportive care measures,                    
such as pain management, nutrition                      
counseling, and psychological support, play a 
crucial role in improving the quality of life for 
children with cancer. While advancements in 
medical care have improved treatment 
outcomes, the overall burden of childhood    
cancer remains high, especially in developing 
countries where access to specialized care is 
limited [9]. 
 
According to Global Cancer Statistics data 
(GLOBOCAN), in 2020, the incidence of cancer 
among children and adolescents (0-19 years) 
worldwide is significant, with over 275,000 new 
cases diagnosed annually. In terms of mortality, 
more than 105,000 children and adolescents die 
from cancer each year [10]. The current global 
incidence rate of childhood cancer is estimated 
at about 400,000 new cases per year for children 
and adolescents aged 0-19 years. This translates 
to roughly 150 cases per million children 
annually. Although the specific data on the 



 
 
 
 

Eufrazio et al.; J. Adv. Med. Med. Res., vol. 36, no. 11, pp. 68-77, 2024; Article no.JAMMR.124643 
 
 

 
70 

 

number of deaths among children and 
adolescents aged 1 to 19 years in Brazil                    
were not detailed in the research, cancer 
remains one of the leading causes of mortality in 
this age group in the country. National Cancer 
Institute estimates that for the 2023-2025 
triennium, each year during this period, 7,930 
new cases of cancer will be diagnosed in 
children and adolescents aged 0 to 19 in Brazil 
[11]. 
 
Despite the etiology and risk factors of childhood 
cancer are not fully understood, research 
suggests that certain demographic and 
socioeconomic factors may play a role in disease 
incidence and outcomes [12].  
 
Wilms tumors, also known as nephroblastoma, is 
a rare form of kidney cancer that primarily affects 
children and typically occurs between 3 and 4 
years of age, being rare in older children and 
adults. Most cases are diagnosed before the age 
of 5. The tumor originates from the primitive 
embryonic kidney tissue known as the 
metanephric blastema, which is the precursor to 
the fully developed renal structures [13]. The 
exact mechanisms behind the development of 
Wilms tumor are not fully understood, but 
research suggests that genetic and 
environmental factors may play a role in its 
pathogenesis [14-16] The estimated rate is 
approximately 1 case per 10,000 children [17], 
regardless of gender distribution or geographic 
location, as well as the factors that shape its 
diagnosis, prognosis and the socioeconomic 
conditions that influence its prevalence and 
outcomes potentially due to factors such as 
reduced access to healthcare and early detection 
[18]. The diagnosis of Wilms tumors often 
involves a combination of imaging techniques, 
such as ultrasound, CT scans, and MRI, to 
accurately assess the size, location, and extent 
of the tumor [19]. 
 
In Brazil, the epidemiology of Wilms tumor is not 
well-documented, with limited data available on 
the precise incidence and prevalence of the 
disease [20].  
 
The study aims to analyze the incidence and 
epidemiological profile of childhood renal tumors 
in Brazil, focusing on children aged 0 to 14 years 
from 2013 to 2022, to understand their clinical 
characteristics, geographical distribution, 
diagnostic patterns, therapeutic modalities, and 
temporal changes. 
 

2. METHODS 
 
The cases were obtained from the oncology 
panel of the Brazilian Unified Health System 
Data System (DATASUS) server. Individuals 
aged 0 to 14 years, diagnosed with malignant 
neoplasms belonging to ICD-10 groups C64, 
C65, C66, C67, and C68 between 2013 and 
2022 were included in the sample. Population 
data for the respective year of diagnosis, state of 
residence, and age group were also collected 
from the DATASUS server using Brazilian 
Institute of Geography and Statistics (IBGE) 
projections. 
 
Incidence rates were calculated per year, state of 
residence, and age group, multiplied by 100,000 
inhabitants. The percentage variation was 
calculated by dividing the difference between the 
incidence rate at the end of the trend and the 
incidence rate at the beginning of the trend by 
the initial rate, and then multiplying by 100. 
Median rates were compared by age group using 
the Kruskal-Wallis test with Dunn's post-hoc test. 
Pearson's chi-square test was used to evaluate 
the association between categorical variables. 
 
R software version 4.3.2 (R Core Team, Vienna, 
Austria) was used for data extraction, 
processing, and analysis. The script developed 
for this study is available in a public access 
repository 
(https://gist,github,com/datahoffmann/ac70955af
5dba16eafb54f4f39a7c1d9). For inferential 
statistics, a significance level of 5% was 
considered. 
 

3. RESULTS AND DISCUSSION 
 
During the study period, there were a total of 
2.728 cancer cases. with the majority occurring 
in children aged 0 to 4 years. Females were the 
most prevalent sex. Most treatments had to be 
conducted in a municipality different from the 
municipality of residence. The main treatment 
was chemotherapy, stage 0 was the most 
prevalent, and the most frequent diagnosis was 
malignant neoplasm of the kidneys, with most 
cases waiting up to 6 days between diagnosis 
and the start of treatment (Table 1).   
 
There was an average of 0.60 new cases per 
100,000 inhabitants aged 0 to 14 years, with an 
increasing trend and a positive percentage 
change of 30% in the incidence rate over the 
study period (Fig. 1). 
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As shown in Fig. 2, the population aged 0 to 4 
years had an average incidence rate of 1.13 
cases per 100,000 people, followed by                      
those aged 5 to 9 years, with an average rate of 
0.61 cases per 100,000 people, and finally, 
individuals aged 10 to 14 years, with an                
average of 0.11 cases per 100,000 people.                                            
This difference was statistically significant 
(p<0.001). The percentage change in the 
incidence rate was positive across all age 
groups, demonstrating a growth trend with 
varying intensities: 200% in the population aged 
10 to 14 years, 50% in the population aged 5 to 9 

years, and 9% in the population aged 0 to 4 
years. 
 
A total of 14 (51.85%) states had an average 
incidence rate per 100,000 people aged 0 to 14 
years above the national average. In descending 
order, they were: Federal District (0.90), Santa 
Catarina (0.86), Alagoas (0.84), Paraná (0.83), 
Mato Grosso do Sul (0.77), Acre (0.73), Paraíba 
(0.71), Espírito Santo (0.70), Rio Grande do Sul 
(0.70), Piauí (0.69), Goiás (0.68), Mato Grosso 
(0.65), Sergipe (0.63), and Minas Gerais (0.61) 
(Fig. 3). 

 
Table 1. Distribution of Demographic, Clinical, and Treatment Variables Among Pediatric Renal 

Cancer Patients in Brazil, 2013-2022 
 

Variables N (%) 

Age Group  
0-4 years 1617 (59.27) 
5-9 years  930 (34.09) 
10-14 years  181 (6.63) 

Sex   
Female 1399 (51.28) 
Male 1329 (48.72) 

Treatment Facility  
Same municipality 727 (29.76) 
Other municipality 1716 (70.24) 
Not reported 285 

Treatment Received  
Surgery 242 (8.87) 
Chemotherapy + Radiotherapy 8 (0.29) 
Chemotherapy 2100 (76.98) 
Radiotherapy 93 (3.41) 
Not informed 285 (10.45) 

Stage   
0 669 (27.42) 
I  424 (17.38) 
II  339 (13.89) 
III  391 (16.02) 
IV  375 (15.37) 
Not applicable 242 (9.92) 
Not reported 288 

Diagnosis  
Bladder 93 (3.41) 
Other organs 11 (0.40) 
Renal pelvis 100 (3.67) 
Kidneys 2509 (91.97) 
Ureters 15 (0.55) 

Time until treatment onset 
0-6 years    1187 (50.21) 
7-14 years    487 (20.60) 
15-30 years    321 (13.58) 
31-60 years    153 (6.47) 
61 ou years    216 (9.14) 
Not reported  364 
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Fig. 1. Temporal trend of renal cancer incidence in Brazilian children and adolescents 
 

 
 

Fig. 2. Temporal trend of renal malignancy incidence rate among individuals aged 0 to 14 years 
in Brazil by age group 
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Fig. 3. Geographical distribution of renal malignancy incidence rate among individuals aged 0 
to 14 years in Brazil between 2013 and 2022 

 
There was a statistically significant difference in 
the proportion of treatment types concerning the 
diagnosis of malignant neoplasms (Fig. 4). 
Malignant neoplasms of the kidneys and bladder 

were mostly treated with chemotherapy, the 
ureters were mainly treated surgically, and for 
other organs of the genitourinary system, 
radiotherapy was the preferred treatment (Fig. 4). 

 

 
 

Fig. 4. Distribution of treatment types by diagnosis of malignant neoplasms 
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3.1 Discussion 
 
This study identified an average incidence rate of 
0.60 new cases of renal cancer per 100,000 
inhabitants among children aged 0 to 14 years in 
Brazil from 2013 to 2022. In comparison, the 
international study conducted in 2020 reported 
an age-standardized incidence rate (ASR) of 8.3 
per million for renal tumors in children, 
demonstrating a significantly lower rate within the 
Brazilian context [21]. More recently, a global 
study on Pediatric Renal Tumor Epidemiology 
indicated that the ASR for renal tumors in Brazil 
has risen to 8.4 per million, aligning closely with 
the global average of 8.3 per million. Although 
this figure reflects a 30% increase over the 
analyzed period, it remains lower than the                                  
rates reported in North America and Europe 
(9.1–9.8 per million each). The data also show 
that Central and South America and the 
Caribbean have an ASR of 6.7, while regions in 
Asia report lower rates of 4.1–5.4 [22]. The 
higher incidence observed in children aged 0 to 4 
years (1.13 per 100,000) corroborates the 
international literature, which points to this                  
age group as the most affected [22]. The            
gradual decline in incidence in subsequent                                            
age groups also aligns with the findings 
suggesting a decreasing risk throughout 
childhood [22]. 
 
Gender analysis revealed a slight predominance 
of cases in girls (51.28%), a finding that diverges 
from a recent study, which found no significant 
difference between the sexes [23]. This 
discrepancy may be due to factors such as 
differences in the genetic composition of the 
studied population or variations in diagnostic 
protocols. Chemotherapy was the treatment of 
choice, in line with international guidelines. The 
trend of increasing incidence rates across all age 
groups, with the highest increase observed in the 
10 to 14-year age group, followed by the 5 to 9-
year and 0 to 4-year groups, can be attributed to 
improvements in diagnostic practices and 
reporting, as well as a possible increase in 
underlying risk factors. These observations are 
consistent with statistics from the American 
Cancer Society, which also indicate an overall 
increase in pediatric renal cancer incidence, 
partially attributable to advances in imaging 
technologies and diagnostic methods that enable 
early and accurate detection of renal tumors in 
children [24]. These findings align with those 
presented in studies which also observe an 
increase in pediatric renal tumor incidence due to 
advances in imaging technologies, improved 

diagnostic methods, and more rigorous reporting 
protocols [22]. However, the possibility of a real 
increase in incidence, possibly related to yet not 
fully understood risk factors, cannot be ruled out. 
Comparing our findings with international 
literature, we observe that the highest incidence 
of pediatric renal cancer generally occurs in 
children under 5 years old. While our study also 
identified a significant number of cases in this 
age group, the most significant percentage 
increase was observed in older children. This 
discrepancy may be related to specific factors of 
the Brazilian population or changes in risk factor 
exposure patterns over time. The detection of 
27.42% of cases in stage 0 indicates an 
advancement in diagnostic systems and greater 
access to healthcare services, allowing for early 
diagnosis and better prognosis. This rate is 
higher than that observed in the international 
study [22], suggesting that the early screening 
and diagnosis protocols implemented in Brazil 
may be effective. The distribution of disease 
stages, although relatively homogeneous, 
diverges in some aspects from international data, 
which may reflect differences in clinical 
presentation or staging practices. There was a 
significant difference in treatment types based on 
the diagnosis of malignant neoplasms. 
Chemotherapy was the main treatment for 
malignant neoplasms of the kidneys and bladder, 
while surgical treatment was preferred for 
ureters, and radiotherapy was used for other 
organs of the genitourinary system.  The choice 
of treatment depends on several factors, 
including the type and stage of the cancer, the 
patient's age, the region of diagnosis, and the 
need for travel to treatment centers [25,26]. 
These factors also impact prognosis, quality of 
life, and the burden on families who must travel 
for extended treatment periods. Most treatments 
were conducted in municipalities different from 
the patients' places of residence. This reflects 
disparities in healthcare infrastructure and the 
availability of specialized oncology centers 
across different regions. Demographic and 
socioeconomic factors likely contribute to these 
disparities, affecting the timely diagnosis and 
treatment of pediatric cancer patients [22]. The 
need to travel for treatment in specialized 
centers, often located in other cities or states, 
imposes logistical, financial, and social 
challenges that compromise the patients' ability 
to follow the prescribed therapeutic plan. 
Difficulties in accessing transportation, high costs 
associated with treatment, and the reorganization 
of family routines are factors that contribute to 
reduced adherence. Consequently, non-
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adherence to treatment can lead to severe 
consequences for the patient's prognosis, such 
as disease progression, increased mortality, and 
greater demand on the healthcare system. 
Studies have shown that limited access to 
specialized care can negatively impact 
prognosis, particularly in low- and middle-income 
countries [27]. Socioeconomic status significantly 
impacts the survival of children with cancer,               
with limited access to specialized care 
compromising prognosis, particularly in              
regions with lower socioeconomic development 
[26].  

 
The data from this study indicate that fourteen 
Brazilian states had average incidence rates 
above the national average, with the highest 
rates observed in the Federal District, Santa 
Catarina, and Alagoas. Regional variations may 
be influenced by factors such as the Human 
Development Index (HDI), the availability of 
specialized diagnostic centers, and 
environmental risk factors. States with higher 
HDIs and better healthcare infrastructure may 
report higher incidence rates due to better 
diagnostic capabilities. The variation in renal 
cancer incidence among Brazilian states may be 
related to exposure to different environmental 
factors, such as pesticides, air pollutants, and 
water contamination, as discussed in studies on 
prenatal environmental exposure and the risk of 
Wilms' tumor in children aged 0 to 5 years [28]  
The higher rates observed in the Federal District 
and Santa Catarina may reflect better access to 
healthcare services, early diagnosis, and more 
complete cancer registries, while the lower rates 
in some northeastern states may be attributed to 
socioeconomic inequalities [27], limited access to 
specialized care, and underreporting. 
Additionally, systematic reviews on somatic, 
genetic, and epigenetic changes in nephrogenic 
rests and their transformation into Wilms' tumors 
suggest that environmental exposures and 
parental habits during the perinatal period can 
play a significant role in the etiology of these 
tumors [28-31]. 

 
Limitations of this study include the possibility of 
underreporting cases and the absence of data on 
the histological type of the tumor. Despite these 
limitations, our results contribute to the 
knowledge of the epidemiology of pediatric renal 
cancer in Brazil and highlight the need for 
additional studies to investigate the risk factors 
and mechanisms involved in the etiology of this 
disease. 
 

4. CONCLUSION 
 
This study provides a comprehensive overview of 
malignant renal neoplasms in children in Brazil, 
highlighting not only incidence but also 
demographic factors and treatment patterns. This 
information can guide and inform health policies 
and prevention programs aimed at improving 
clinical outcomes and quality of life for these 
pediatric patients through early diagnosis and 
individualized treatment strategies. It is important 
to consider the epidemiological variations in the 
geographic distribution of this disease due to 
socio-environmental factors, which necessitate 
specific approaches for different regions of the 
country. Based on the information obtained in 
this study and the analysis of the clinical and 
epidemiological profile of children and 
adolescents diagnosed with cancer nationwide, it 
was observed that the data highlight the 
importance of the health profile of infants in the 
diagnosis of neoplasms to assist in the 
development of protocols, care flows, and 
strategies that can effectively meet real needs. 
This contributes to the qualification of pediatric 
care. 
 
Since these epidemiological analyses are               
part of the construction of public policies directed 
at this age group, it is crucial to intensify 
investment in the training of health professionals 
to recognize risk factors and early warning signs 
of these diseases' severity. Additionally, it is 
important that new studies similar to this one be 
carried out to strengthen the epidemiological 
basis of these diseases, their incidences, 
characteristics, and particularities. In this way, it 
is expected that specific actions can reduce 
indicators associated with hospitalizations and 
pediatric mortality related to the conditions 
studied. 
 
Some limitations of this study should be 
considered, such as the interpretation of the 
results and the lack of comparison of the period 
of highest incidence of COVID-19 with other 
periods, which may present different health 
indicators due to the pandemic context. 
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