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ABSTRACT

Introduction: Neoplasms remain a significant cause of pediatric mortality globally, with notable regional and demographic disparities.
Objective: To evaluate temporal trends in pediatric neoplasm mortality. Method: This ecological study utilized mortality data from
the Global Burden of Disease platform spanning 1980 to 2021. Data were stratified by year, sex, age group (0-4, 5-9, 10-14, 15-19),
neoplasm type, and WHO world region. Joinpoint regression models were used to estimate the annual percentage change in mortality
rates, with 95% confidence intervals to assess statistical significance. Results: A global decline in pediatric neoplasm mortality was
observed from 1980 to 2021, although variations by region, age, and neoplasm type persisted. Mortality rates were consistently higher in
males, with all age groups showing reductions — most notably in children aged 0-4 years. North America exhibited the lowest mortality,
while South Asia demonstrated the steepest decline. Most neoplasm types showed decreasing trends; however, temporary increases were
observed in bone neoplasms, neuroblastomas, and retinoblastomas. Acute lymphoblastic leukemia consistently had the highest burden
but also the most pronounced reduction. Conclusion: Despite encouraging global progress in reducing pediatric neoplasm mortality,
disparities remain — especially in low-and middle-income regions. These differences may partly reflect underreporting, misclassification,
and limitations in data quality. Strengthening surveillance systems, improving access to timely diagnosis and treatment, and investing in
equitable neoplasm care remain essential steps toward reducing the global burden of childhood neoplasm.

Key words: Neoplasms/mortality; Minors/statistics & numerical data; Young Adult/statistics & numerical data; Mortality; Global

Health/trends.

RESUMO

Introdugdo: As neoplasias persistem como uma causa significativa de
mortalidade pedidtrica em todo o mundo, com significativas disparidades
regionais e demogrificas. Objetivo: Avaliar as tendéncias temporais da
mortalidade pedidtrica por neoplasias. Método: Estudo ecolégico que
utilizou dados de mortalidade da plataforma Global Burden of Disease,
entre os anos de 1980 e 2021. Os dados foram estratificados por ano,
sexo, faixa etdria (0-4, 5-9, 10-14, 15-19), tipo de neoplasia e Regido
da OMS. As tendéncias foram analisadas por regressio Joinpoint,
estimando-se a variagio percentual anual com intervalos de confianca
de 95%. Resultados: Observou-se uma redugio global da mortalidade
por neoplasia pedidtrica entre 1980 e 2021, embora persistam variagoes
conforme a Regido, idade e tipo de neoplasia. As taxas de mortalidade
foram consistentemente maiores em meninos. Todas as faixas etdrias
apresentaram declinio, com destaque para o grupo de 0-4 anos. A América
do Norte teve as menores taxas, enquanto o Sul da Asia apresentou a queda
mais acentuada. A maioria dos tipos de neoplasia mostrou tendéncia de
redugio, embora tenha havido aumentos tempordrios em neoplasias
sseas, neuroblastomas e retinoblastomas. A leucemia linfobldstica aguda
apresentou as maiores taxas de mortalidade, mas também apresentou o
declinio mais expressivo. Conclusdo: Apesar dos avancos significativos na
redugio da mortalidade por neoplasia pedidtrica em nivel global, ainda
persistem desigualdades importantes, especialmente em Regides de baixa
e média rendas. Tais disparidades podem refletir limitagées na qualidade
dos dados, subnotificacio e classificagdes incorretas. Fortalecer os sistemas
de vigilancia, melhorar o acesso ao diagnéstico e ao tratamento oportunos
e promover politicas publicas equitativas sdo passos fundamentais para
reduzir a carga global da neoplasia infantil.

Palavras-chave: Neoplasias/mortalidade; Menores de Idade/estatistica
& dados numéricos; Adulto Jovem/estatistica & dados numéricos;
Mortalidade; Satide Global/tendéncias.

RESUMEN

Introduccién: Las neoplasias persisten como una causa importante de
mortalidad pedidtrica en todo el mundo, con importantes disparidades
regionales y demogrificas. Objetivo: Evaluar las tendencias temporales de
la mortalidad pedidtrica por neoplasias. Método: Estudio ecoldgico que
utilizé datos de mortalidad de la plataforma Global Burden of Disease entre
1980y 2021. Los datos se estratificaron por afo, sexo, grupo de edad (0-4,
5-9, 10-14, 15-19), tipo de neoplasia y regién de la OMS. Las tendencias se
analizaron mediante regresion Joinpoint, estimando la variacién porcentual
anual con intervalos de confianza del 95%. Resultados: Se observé una
reduccién global de la mortalidad por neoplasia pedidtrica entre 1980 y
2021, aunque persisten variaciones por region, edad y tipo de neoplasia. Las
tasas de mortalidad fueron consistentemente més altas en los nifios. Todos
los grupos de edad mostraron descensos, siendo el grupo de 0 a 4 afios el
que mostré un descenso notable. América del Norte tuvo las tasas mds
bajas, mientras que el sur de Asia mostré el descenso mds pronunciado. La
mayorfa de los tipos de cdncer mostraron una tendencia a la baja, aunque
se observaron aumentos temporales en neoplasias 6seas, neuroblastomas
y retinoblastomas. La leucemia linfobldstica aguda presenté las tasas de
mortalidad mds altas, pero también mostré el descenso mds significativo.
Conclusién: A pesar del progreso significativo en la reduccion de la
mortalidad por cdncer pedidtrico a nivel mundial, todavia persisten
desigualdades significativas, especialmente en las regiones de ingresos bajos
y medios. Estas disparidades pueden reflejar limitaciones en la calidad de
los datos, el subregistro y la clasificacién erronea. Fortalecer los sistemas
de vigilancia, mejorar el acceso al diagnéstico y tratamiento oportunos,
y promover politicas publicas equitativas son pasos fundamentales para
reducir la carga mundial del cdncer infanil.

Palabras clave: Neoplasias/mortalidad; Menores/estadistica & datos
numéricos; Mortalidad; Salud Global/tendencias.
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INTRODUCTION

Neoplasms can be defined as medical conditions
resulting from the uncontrolled and abnormal cell growth,
which may acquire the ability to invade other tissues
locally and at a distance!. Although they occur more
frequently in older adults, childhood neoplasms represent
a significant global burden'.

In fact, some studies estimate the occurrence
of approximately 140 annual cases of neoplasms in
children aged between 0 and 14 years for every 1 million
people, with leukemias, central nervous system tumors,
and lymphomas being the main observed types®. This
scenario generates a direct and indirect economic
impact of approximately $35,000 to $130,000 dollars,
encompassing the treatment costs for each case at 5 years
of its post-diagnosis®.

These figures underscore the multifaceted burden
imposed not only on health systems but also on affected
families and society®’. In this context, assessing temporal
trends in pediatric cancer mortality becomes fundamental
to identifying disparities, guiding resource allocation, and
supporting evidence-based public health interventions®>.
A clearer understanding of these patterns can inform
targeted strategies for early detection, treatment
optimization, and survivorship planning, thereby
contributing to improved outcomes across different
pediatric age groups®*.

Thus, this study was designed to evaluate the temporal
trends in mortality from neoplasms among pediatric
patients.

METHOD

This ecological study aimed to evaluate the temporal
trends of neoplasms’ mortality in pediatric patients
using a temporal approach. All data were provided
from the Global Burden of Disease (GBD). In this case,
GBD is a comprehensive research initiative led by the
Institute for Health Metrics and Evaluation (IHME)
that systematically quantifies health data by employing a
standardized methodology®.

Data collection was carried out manually by the author
of this research by downloading the data and converting
them into Excel® spreadsheets. After that, they were
stratified by year, sex, age group (0-4 years, 5-9 years, 10-14
years and 15-19 years as available in the original database),
World Health Organization region (North America, Latin
America and Caribbean; sub-Saharan Africa; Middle East
and North Africa; Europe and Central Asia; South Asia as
well as Fast Asia and Pacific), and, finally, by neoplasms
type (Acute Lymphoblastic Leukemia, Acute Myeloid
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Leukemia, Hodgkin’s Lymphoma, Non-Hodgkin’s
lymphoma, Malignant neoplasm of bone and articular
cartilage, Neuroblastoma and other peripheral nerve cell
tumors and Retinoblastoma, as available in the original
database). Data categorization followed the selection
options displayed in the GBD platform. Neoplasms’
mortality data were given in the total number of deaths
registered by 1,000 children.

Data analysis were performed using the Joinpoint
software 5.0”7. It was possible to estimate an annual
percentage change (APC) by a logarithm regression
model. The APC quantifies the average percentage change
per year of the analyzed variable, that is, in the present
study, whether mortality from neoplasms in children is
decreasing (APC < 0 and p < 0.05), increasing (APC > 0
and p < 0.05) or stable (p = 0.05).

The review and approval by an ethics committee was
waived because only public and deidentified data have
been utilized in compliance with Directive 510/2016 of
the National Health Council (CNS)3.

RESULTS

Across all evaluated categories, a general downward
trend in pediatric neoplasm mortality was observed.
Detailed data tables displaying neoplasm-specific mortality
rates by neoplasm type, sex, geographic region, and age
group from 1980 to 2021 are available as Supplementary
Material 1 (mortality data spreadsheet) and Supplementary
Material 2 (trend analysis spreadsheet).

Sex-disaggregated analyses revealed that both males
and females experienced statistically significant reductions
in mortality rates, with only minor fluctuations in their
trajectories, being male mortality higher than the female
overtime (Figure 1).

All pediatric age groups demonstrated statistically
significant declines. Children aged 0-4 years consistently
exhibited the highest mortality rates but also showed the
most pronounced declines, especially between 1996 and
2005. By 2021, mortality in this age group had nearly
converged with that of adolescents aged 15-19 years.
Mortality trends in the 10-14 and 15-19 age groups
progressed in a nearly parallel manner. Of particular note,
the 5-9 age group experienced a marked decline from 1996
to 2021, with an accelerated reduction observed from
2017 onward. These reductions resulted in the 5-9 age
group nearly matching the mortality levels of the 10-14
group from 2017 forward (Figure 2).

Notably, temporary periods of mortality stability were
seen in several regions: Sub-Saharan Africa (1980-1983),
North America (1998-2003), East Asia and the Pacific
(1984-1992), Middle East and North Africa (2001-2009),
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Figure 1. Morfality trends by neoplasms in children by sex

Note: The figure presents the years in the X-axis and the mortality rates — deaths by 1,000 children — in the Y-axis. The points indicate the
mortality rates for a year and the lines, the observed trends, being that the APC indicates the magnitude of the trend; *statistical significance
(p < 0.05); Source: Global Burden of Disease, 1980-2021
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Figure 2. Mortality trends by neoplasms in children by age group

Note: The figure presents the years in the X-axis and the mortality rates in the Y-axis. The points indicate the mortality rates for a year and the
lines, the observed trends, being that the APC indicates the magnitude of the trend; *statistical significance (p < 0.05); Source: Global Burden
of Disease, 1980-2021
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and South Asia (2003-2006 and 2010-2016). North
America consistently recorded the lowest mortality rates
across the entire period. The most substantial declines
occurred in South Asia and the Pacific, especially between
1992 and 2006. Significant reductions were also noted in
in the Middle East and North Africa (1984-2001). Latin
America and the Caribbean, as well as Europe and Central
Asia showed a statistically significant reduction over the
entire period (Figure 3).

Nearly all neoplasm types exhibited statistically
significant decreases in age-standardized mortality rates
over the period analyzed. However, certain neoplasms
displayed intervals of stability: Acute myeloid leukemia
(1983-1992), Hodgkin’s lymphoma (1980-1997), Non-
Hodgkin’s lymphoma (1980-1987), Neuroblastoma
(1990-2001), and Retinoblastoma (1980-1991). Notably,
malignant neoplasms of bone and articular cartilage
showed an increasing trend between 1991 and 2004,
as did neuroblastomas between 2011 and 2014, and
retinoblastomas from 2004 to 2010. Acute lymphoblastic
leukemia had the highest mortality rates throughout
the study period but also exhibited the most substantial

reductions, particularly between 1993-2006 and again
between 2018-2021 (Figure 4).

DISCUSSION

Between 1980 and 2021, pediatric neoplasm mortality
tended to decline across sexes, age groups, world
regions, and most neoplasm types. Mortality in males
remained consistently higher than in females, though
both experienced significant reductions. Children aged
0—4 years had the highest mortality rates but also the
steepest declines. Regional analyses showed widespread
improvement, with North America having the lowest rates
and South Asia achieving the most dramatic reductions.
While most neoplasm types followed this positive trend,
some, including neuroblastoma and bone/cartilage
neoplasms, showed temporary increases or stable phases.
Acute lymphoblastic leukemia stood out for both its high
burden and remarkable decline in mortality.

The downward trend in mortality has also been
noted in other studies’, which observed, for example,
annual decreases of 1.5% to 3%, possibly explained by
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Figure 3. Mortality trends by neoplasms in children by globe regions

Note: The figure presents the years in the X-axis and the mortality rates in the Y-axis. The points indicate the mortality rates for a year and
the lines, the observed trends, and APC indicates the magnitude of the trend; *statistical significance (p < 0.05); Source: Global Burden of

Disease, 1980-2021
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Figure 4. Mortality trends by neoplasms in children by neoplasms type

Note: The figure presents the years in the X-axis and the mortality rates in the Y-axis. The points indicate the mortality rates for a year and the
lines, the observed trends, and the APC indicates the magnitude of the trend; *statistical significance (p < 0.05); Source: Global Burden of

Disease, 1980-2021

improvements in therapeutic regimens, supportive care
infrastructure, as well as by international cooperative
clinical trials that standardized treatment protocols,
increasing cure rates’. However, this reduction scenario is
not constant in all places and periods around the globe. In
fact, a US study detected declines between 2002 and 2016,
particularly between 2002 and 2009". Furthermore, it
also noted trends of stabilization in mortality rates since
2016". In this case, it is hypothesized that advances in
diagnosis and treatment have not necessarily become
equally accessible to all groups, and those marginalized
may not have benefited from all of their potential
beneficial effects'.

As observed in the present investigation, a North-
American study revealed that boys presented higher
mortality than gitls. In fact, their increased mortality
risk were even 225% higher for some cancer types,
which may be associated with a multifactorial context,
driven by genetic expression, androgens levels, and
higher inflammatory interleukin profile in boys''.
Meanwhile, another study indicated that sex is not the

restrictions, as long as the original work is correctly cited.

only determining factor in mortality from neoplasms in
pediatric patients'. Actually, some differences between
boys and girls were drastically reduced or even reversed
when other individual characteristics were taken into
account, such as ethnic group, age range, and tumor
typell,IZ.

Significant differences in mortality from neoplasms
in children according to the age group evaluated have
been noticed. An international study published in the
mid-2010s concluded that mortality rates for cancer in
general were higher in the group of children aged 15
to 19 years, when compared to those under 14 years of
age®. In parallel, other studies point to higher mortality
in infants, although they emphasize that these findings
should take into account, notably, the type of tumor
involved'®. This divergence in findings can be attributed to
anumber of factors. From an immunological perspective,
infants present an immature immune response with lower
efficiency in tumor immunosurveillance, which can
contribute to worse outcomes in certain malignancies'.
Conversely, adolescents undergo endocrine and pubertal
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transitions that influence tumor biology through sex
steroids, growth factors and changes in inflammatory
signaling, potentially altering prognosis in specific tcumor
types'“.

As observed in this study, other analyses have also
noted differences in the temporal trends presented by
different types of pediatric neoplasms. In this case, a
European study and an American study noted significant
reductions in mortality from leukemia, but reported
modest reductions for tumors of the central nervous

1516 In parallel, another international study

system
observed a reduction in mortality rates for Hodgkin’s
lymphoma and liver cancer, but not for other types
of cancer, which even showed increased rates in some
regions'. These divergent trends reflect heterogeneity in
treatment advances, biological behavior and therapeutic

1516 Teukemias, for

responsiveness among tumor types
example, have benefited from major improvements in
risk stratification, targeted therapies and supportive care,
leading to substantial survival gains. In contrast, central
nervous system tumors remain limited by biological
aggressiveness, and therapeutic resistance'>'¢'8.

Significant regional differences in pediatric cancer
mortality were observed not only in this study. In fact,
one study reported that the downward trends observed in
Latin American countries were smaller compared to those
observed in the United States and Canada'®. In parallel,
intraregional differences are also noted; a European
study observed that countries in the central and eastern
regions experienced steeper declines than others®. A study
noted that, in 2019, middle socioeconomic index (SI)
regions presented higher cancer incidence and prevalence
ratios while low SI regions tended to show the highest
mortality rates”. These disparities arise from multiple
structural and systemic factors. In low-SI settings, delays
in diagnosis, inadequate infrastructure, and financial
barriers significantly hinder treatment completion and
survival improvements'”"®. Conversely, high-SI regions
tend to benefit from robust cancer registries, clinical
trial participation, advanced therapeutic protocols
and comprehensive supportive care, which collectively
accelerate declines in mortality>".

This study has several strengths. By utilizing data from
the GBD, it ensures a robust and standardized dataset
covering multiple variables over an extended period.
The categorization and exploration of some variables
as age groups, global regions, sex, as well as neoplasm
types allow for a comprehensive evaluation of global
trends in pediatric neoplasm mortality, offering valuable
insights for public health policies. However, it also has
limitations. The data are aggregated regionally, which may
mask intra-regional variations and disparities in mortality
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rates. Furthermore, since this study relied on officially
reported mortality estimates, potential underreporting
and misclassification of neoplasm-related deaths remain
important limitations, especially in low-resource settings.

CONCLUSION

This study highlights the substantial progress made
in reducing pediatric neoplasm mortality over the
last four decades. Nevertheless, the persistence of
geographic, demographic, and disease-specific disparities
— compounded by variations in data quality and potential
underreporting — underscores the need for robust global
surveillance systems. Improving neoplasm registries,
enhancing healthcare infrastructure, and expanding
equitable access to early diagnosis and treatment, particularly
in resource-limited settings, are essential strategies to sustain
and accelerate gains in pediatric oncology worldwide.
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