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limited access to treatment, delayed diagnosis or misdiagno-
sis, malnourishment, advanced stage at diagnosis or relapse, 
and medication-induced toxicities (2, 3). Moreover, long-term 
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In Latin America and the Caribbean, it is estimated that 
one third of children with cancer will succumb to the dis-
ease (1). Important risk factors for avoidable deaths include 
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adverse events related to treatment severely impact children’s 
lives (4). Specifically, children from low- and middle-income 
countries (LMICs), such as some Latin American countries, often 
present with malnutrition, which affects their ability to tolerate 
intensive treatment and chemotherapy, ultimately undermin-
ing their clinical response (5). Differences among parts of the 
world in disease burden, culture and beliefs make it essential to 
conduct research in each unique context to provide feasible and 
patient-contextualized treatment strategies that are more effec-
tive and less toxic. For example, lifesaving enucleation to treat 
retinoblastoma may be refused by parents depending on their 
religious beliefs (i.e. that enucleation may affect wellness after 
life), and patients with metastatic retinoblastoma and rapid 
clinical deterioration may not tolerate high-dose chemotherapy, 
but innovative local treatments may be a reasonable option that 
can be tailored to the patient’s and the family’s needs.

For these reasons, the Global Initiative for Childhood Can-
cer was launched by the World Health Organization to enhance 
the cure rate for children with cancer by improving access to 
and the quality of health care (6). Priority actions of the Ini-
tiative include investing in cancer research and innovation to 
improve care for children with cancer and fostering collab-
orative research networks to develop local human resources 
capacity for research. Nonetheless, there are several challenges 
to conducting clinical studies in children, and this is particu-
larly difficult in patients from LMICs. For instance, the limited 
number of patients affected by each of the multiple disease enti-
ties is a critical issue that works against the statistical power of 
clinical trials. A valid alternative is the use of preclinical mod-
els (e.g. primary tumor cell cultures and immunodeficient mice 
inoculated with human tumors) that faithfully recapitulate the 
underlying biology of the tumor and medication sensitivity to 
identify the most promising treatment strategies that are likely 
to be successful and warrant further clinical studies (7-10). To 
the best of our knowledge, information about the development 
and use of preclinical models of pediatric cancer in Latin Amer-
ica is scarce and has not been previously reviewed.

Another major area of translational research for cancer 
patients has been molecular analysis and genetic testing, which 
enable scientists to identify the genomic vulnerabilities of 
tumors, understand tumor evolution, discover mechanisms of 
resistance and develop individualized therapies (11). In Latin 
America, traditionally these studies have been limited by eco-
nomic constraints and a lack of investment in translational and 
clinical research; however, during the past decade, advances in 
these areas have been noted and should be reviewed to pro-
mote treatment tailored to individual needs (12-17).

Thus, we aimed to provide a comprehensive overview of 
the basic and translational research performed during the past 
decade focusing on children with malignant solid tumors with 
high tumor burden and poor outcome (18-20). The role of local 
researchers, the international collaborations that have been 
established and the future possibilities of developing an inter-
national network are discussed.

MATERIALS AND METHODS

The literature search was restricted to frequent malignant 
solid tumors with poor outcomes that have a high incidence in 
children, according to the United States National Institutes of 
Health’s National Childhood Cancer Registry (21).

The systematic review was conducted using the PubMed 
database to retrieve studies of basic and translational research 
performed by Latin American researchers that focused on 
childhood cancer. The guidelines of the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (known as 
PRISMA) were followed. The search strategy used a combi-
nation of two keywords that consisted of the name of a Latin 
American country and each type of cancer with Boolean oper-
ators. Tumor types were selected based on the most common 
solid cancers and tumors of the nervous system in children 
that have a poor outcome (22). The included central nervous 
system tumors were: high-grade glioma, medulloblastoma 
and ependymoma; the following entity-specific tumors were 
also included: soft-tissue sarcoma – rhabdomyosarcoma; bone 
sarcomas – osteosarcoma and Ewing sarcoma; peripheral neu-
roblastic tumors – neuroblastoma; eye tumors – retinoblastoma; 
extracranial germ cell tumors – germinoma-family tumors, 
that is germinoma, dysgerminoma, seminoma; renal tumors 
– Wilms tumor; and digestive system tumors – hepatoblas-
toma. For example, we searched for “(Brazil [Affiliation]) AND 
(high-grade glioma)”, “(Brazil [Affiliation]) AND (medulloblas-
toma)”, or “(Brazil [Affiliation]) AND (ependymoma)”. The 
same search strategy was repeated for Argentina, Bolivia (Pluri-
national State of), Chile, Colombia, Costa Rica, the Dominican 
Republic, Ecuador, El Salvador, Guatemala, Haiti, Mexico, 
Nicaragua, Panama, Paraguay, Peru, Uruguay and Venezuela 
(Bolivarian Republic of).

Original articles were included if they studied the pediatric 
population aged 0–21 years, focused only on childhood can-
cer, and were published during the past decade (2013 to 2023). 
Studies that included both children and adults were considered. 
Articles were excluded if they were reviews, meta-analyses, 
editorials, conference proceedings or commentaries; were case 
studies, except if they contained information about basic or 
translational studies; were not published in English; focused on 
general basic research into tumor biology and not specifically 
the tumor types analyzed in this review (e.g. effect of RB1 gene 
mutations on the cell growth of prostate cancer cells).

Extracted data were entered into an Excel spreadsheet and 
included: the name of journal, the position and role of the Latin 
American author (i.e. first author, last author, corresponding or 
other), impact factor, and countries of collaboration, assessed 
according to the affiliations of the coauthors. Specifically, the 
impact factor is a measure of the relative importance of a jour-
nal within a field of research, and it is obtained by dividing the 
number of times articles published in the journal are cited by 
the number of articles published in that journal during the same 
period. Although the impact factor may vary across disciplines 
and thus there is no general consensus about its value, for the 
present analysis journals were considered to have a low impact 
factor if it was <1; standard, if it was from 1 to 3; high if it was 
≥3 to 6; remarkable if the impact factor was >6 to 10; and excep-
tional, if it was >10.

Each article was reviewed and categorized according to 
the tumor type and the areas of research: molecular analyses, 
tumor cell biology, and biomarkers of prognosis, stratification 
and therapy response were grouped together; novel therapies 
or diagnostic strategies were grouped; and the third category 
was preclinical platforms. Also, publications were classified 
as original or collaborations. Original articles were assigned 
to a country according to the first author’s, last author’s or 
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by Argentina (19.6%, 108/550) and Mexico (13.8%, 76/550). 
Nonetheless, if scientific productivity is considered as the total 
number of articles published during the decade by each coun-
try divided by the number of inhabitants, Uruguay was the 
most productive, with 3.8, followed by Argentina (2.3), Chile 
(1.4), Brazil (1.3) and Mexico (0.6). The same tendency was 
observed when considering original publications. When scien-
tific productivity was adjusted for gross domestic product per 
capita, Brazil was the most productive followed by Argentina 
and Chile.

Interestingly, 78.0% (429/550) of the total number of publi-
cations in Latin America was original articles, with 56.2% 
(241/429) coming from institutions affiliated with Brazil, 18.6% 
(80/429) with Argentina, and 15.2% (65/429) with Mexico. 
These original articles represented 84.3% (241/286) of the total 
number of publications with Brazilian authors, 74.1% (80/108) 
of those with Argentinean authors and 85.5% (65/76) of those 
with Mexican authors.

Despite representing less than 10% of the total number of pub-
lications, most of the articles from Cuba (100.0%, 4/4), Panama 
(100.0%, 1/1), Ecuador (80.0%, 4/5), Colombia (60.0%, 9/15) 
and Chile (59.3%, 16/27) cited original publications from those 
countries. In contrast, all articles published by researchers from 
Bolivia (Plurinational State of), Guatemala, Nicaragua, Para-
guay and Peru were collaborations.

When the classification of a country by income was considered, 
we observed that 93.9% (403/429) of the original publications 
in Latin America were by authors from upper-middle income 
countries, with only 5.6% (24/429) from high-income countries 
and none from the LMICs (i.e. the Plurinational State of Bolivia 
and Nicaragua). These LMICs had low representation in terms 
of publications, with 2.5% (3/121) of collaborative articles by 
researchers from these two countries.

The most common affiliations of the first author, last author 
or corresponding author on original articles from Brazil were 
the University of Sao Paulo (32%) and the Federal University 
of Rio Grande do Sul (12%). Senior authors from the Barretos 
Cancer Hospital (4%) and Boldrini Children’s Hospital (2%) 
were identified, although much less frequently. For authors 
from Argentina, Hospital JP Garrahan (32%) was the most com-
mon affiliation, followed by the University of La Plata (21%). 
Hospital de Niños Ricardo Gutierrez was the second most com-
mon hospital affiliation from Argentina (4%). In Mexico, the 
most frequent author affiliations were with the Universidad 
Nacional Autonoma de Mexico (17%) and the Hospital Infan-
til de Mexico Federico Gomez (11%). In Chile, Colombia and 
Uruguay, lead authors were affiliated only with universities or 
scientific institutes, not hospitals.

Collaborations

Latin American authors with the highest number of col-
laborative articles were affiliated with institutions in Brazil 
(37.2%), Argentina (23.1%), Chile (9.1%) and Mexico (9.1%) 
(Figure 1). These collaborative articles represented less than 
15% of of the total number of publications by authors from 
Brazil and Mexico, but accounted for 40.7% of articles by 
authors from Chile.

Argentinian and Brazilian researchers were the most well 
represented Latin American authors in original publications led 
by European authors, and were represented in approximately 

corresponding author’s affiliation with an institution in that 
country. Additionally, articles were considered to be collabora-
tions if the Latin American author occupied a different position 
than those that defined the article as an original publication. 
Collaborations among authors in Latin American countries and 
with authors in North America (Canada and the United States), 
Europe, Asia and Oceania (Australia and New Zealand) were 
also recorded.

Once the information from the retrieved articles was 
uploaded, manual searches were undertaken by scientific 
reviewers (MBC, MD, RA, SZ and PS) who assessed articles for 
eligibility according to the inclusion and exclusion criteria. For 
retained articles, a second and independent reviewer validated 
the categories assigned to the retrieved articles, and conflicts 
about inclusion and exclusion criteria for specific articles were 
resolved through discussion among all reviewers.

Duplicate citations were identified by PMID number using 
R software version 4.0.2 (R Foundation for Statistical Com-
puting, 2017, Vienna, Austria) and RStudio 1.3.1073 (RStudio 
Team, posit, Boston, MA, 2020) and removed for the total count 
of identified articles. Articles that contained information about 
more than one tumor type were removed to avoid duplicates 
only when counting the number of papers published per coun-
try, but otherwise the article was retained and included in all 
tumor types for which information was published. For authors 
with multiple affiliations, the country for the first affiliation 
listed was included.

Data about gross domestic product per capita and the pop-
ulation in a country were retrieved from the World Bank (23).

RESULTS

During the past 10 years, a total of 2 549 articles were pub-
lished that matched our search terms. After applying the 
exclusion criteria, 1 969 articles remained, and after removing 66 
duplicates and publications that described studies in more than 
one tumor type, 550 articles remained; after removal of articles 
that could be counted twice (because they shared authors from 
two countries), 514 publications were included in the analysis.

The number of publications gradually increased over time, 
with 61.7% of articles published during the past 5 years.

The most highly cited journals that published original articles  
from Latin American authors were the International Journal of 
Molecular Science, PLoS ONE, Oncotarget, Child’s Nervous Sys-
tem, Cancers and Scientific Reports. A total of 69 articles were 
published in these journals, representing only 16% of the 
total number of publications reviewed (excluding duplicates, 
69/428). The median (range) impact factor for these journals 
was 5.2 (1.4–5.6), while the remaining 84% had a median impact 
factor of 3.5 (0.7–16.6). Thus, the overall quality of the journals 
in which research was published was classified as standard, 
although a remarkable dispersion of the impact factors was 
observed.

Countries and institutions of affiliation

The number of publications per country and the distinction 
between original publications and articles resulting from col-
laborations with others is shown in Figure 1. Brazil had the 
highest publication rate, with its authors accounting for 52.1% 
(286/550) of the total number of included articles, followed 
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FIGURE 1. Heat map of the distribution of articles about malignant solid tumors in children by authors from Latin America, 
2013–2023a
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one third of the total number of European-affiliated articles. 
Interestingly, almost half of the original publications affiliated 
with North American authors were collaborations with Bra-
zilian researchers, and about 20% were with Mexican authors 
(Figure 2).

North American and European authors most often contrib-
uted to Brazilian, Argentinean and Mexican articles, being 
represented in about 20% of the total number of original publi-
cations from these three countries.

Also of note, 57.7% of the collaborations among Latin Amer-
ican countries were original articles from Argentina, most of 

which were coauthored by researchers from Brazil and Uru-
guay (Figure 3).

When the classification of a country by income was considered, 
83% of publications that were collaborations with European, 
North American and Asian authors were by researchers from 
upper-middle income countries in Latin America, while 14.4% 
were with authors from high-income countries. Authors from 
the Plurinational State of Bolivia collaborated on two original 
articles with Argentinean investigators, and authors from Gua-
temala and Nicaragua collaborated on one article with North 
American researchers.
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FIGURE 2. No. of collaborations on original articles between authors in Latin America with authors working on different conti-
nents, 2013–2023a
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Source: Figure prepared by the authors based on the results of their study.

Types of tumor

In all of the Latin American nations, the most commonly stud-
ied malignant pediatric solid tumors types were osteosarcoma 
(20.2%, 91/451), neuroblastoma (17.8%, 80/451), medulloblas-
toma (13.9%, 63/451) and retinoblastoma (12.4%, 56/451) (Table 1).  
Among the three countries that published the highest number 
of original investigations, retinoblastoma (35.0%, 28/80) and 
osteosarcoma (31.2%, 25/80) were the most common tumors 
studied in Argentina; medulloblastoma (20.3%, 53/260) and 
neuroblastoma (18.1%, 47/260) were the most common tumors 
studied in Brazil; and neuroblastoma (22.1%, 15/68) and reti-
noblastoma (20.6%, 14/68) were the most commonly studied in 
Mexico.

Areas of research

Altogether 60.4% (259/429) of articles were published about 
molecular analyses, tumor cell biology and biomarkers of prog-
nosis, stratification and therapy response, while novel therapies 
or diagnostic strategies accounted for 37.8% (162/429) of pub-
lications (Table 2). Authors from Brazil published the most 
articles about molecular analyses, tumor cell biology and bio-
markers (60.6% [146/241] of articles published by Brazilian 
authors), followed by Argentinean authors (46.3% [37/80] of 
the original papers by Argentinean authors) and then by Mex-
ican researchers (70.8% [46/65] of the original publications). 
Almost half (49.3%) of articles by Argentinean authors focused 
on novel therapies or diagnostic strategies.

Eight original articles were published focusing on the devel-
opment and characterization of preclinical platforms (e.g. cell 
lines or animal models with human xenografts), seven of which 
were from Brazil and one from Argentina.

DISCUSSION

We systematically reviewed articles published during the 
past decade to critically evaluate the developments that have 
been made in Latin America in basic and translational investi-
gations into malignant solid tumors in children; we also sought 
to understand the principal areas of research and international 
collaboration established between Latin American researchers 
and researchers in different parts of the world.

We identified 514 articles published during the past decade 
that met our inclusion criteria, of which 78% were original 
research from Latin American countries. Researchers from Bra-
zil, Argentina and Mexico had the most publications, accounting 
for almost 80% of all included publications. Researchers from 
these countries also collaborated on original articles with 
researchers from Europe and North America. Argentina stood 
out as one of the few countries to publish original articles with 
coauthors from other Latin American countries. The most 
commonly studied tumor types were osteosarcoma, neuroblas-
toma, medulloblastoma and retinoblastoma; the primary area 
of research was molecular analysis, tumor cell biology and bio-
markers of prognosis, stratification and therapy response.

Malignant solid tumors cover a broad spectrum of diagno-
ses, with outcomes ranging from highly survivable to almost 
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FIGURE 3. Collaborations among authors in Latin America, by affiliation of main author and coauthor, 2013–2023a
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completely fatal (1-3, 6, 7, 24). Children with advanced central 
nervous system tumors and relapsed or metastatic solid tumors 
who receive intensive multimodal treatments have poor sur-
vival, which has been largely unchanged (25, 26). Moreover, 
intensive chemotherapy may lead to severe toxicity or even 
fatal events in children who are already clinically compromised 
and therefore less able to tolerate treatment (4, 27).

Basic and translational research in pediatric oncology play 
fundamental roles in identifying the most efficacious and least 
toxic strategies. Preclinical studies are largely led by authors 
affiliated with institutions in Europe or North America, who 

select areas of research according to the relevance to their own 
health systems. Thus, certain scientific areas are unlikely to be 
on the agenda unless original research is conducted in Latin 
America. Moreover, the cultural and socioeconomic contexts 
of patients, which influence diagnosis, prognosis and treat-
ment, play important roles in their care and should be taken 
into account as contexts for conducting basic and transla-
tional research. For example, in low-income countries and 
LMICs, patients may have to travel long distances to receive 
chemotherapy and may be unable to afford transport due to 
socioeconomic difficulties. Therefore, innovations in dosage 
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note, collaborations among authors from Latin American coun-
tries were scarce, and most original articles were published by 
Argentineans and coauthored by researchers from Brazil and 
Uruguay. We expected to identify more collaborations in Latin 
America, given the rarity of pediatric cancer and the well-es-
tablished collaborative groups in pediatric oncology in the 
area (Grupo America Latina de Oncologia Pediatrica, Socie-
dad Lationamericana de Oncologia Pediatrica, Asociacion de 
Hemato-Oncologia Pediatrica de Centro America). However, 
there was a dearth of collaborations in basic science in Latin 
America. Altogether, these results demonstrate the high poten-
tial in the region for conducting original investigations and 
publishing basic and translational research in pediatric cancer, 
but they also demonstrate the need to reinforce international 
scientific collaborations and increase investment in research. 
Promoting collaborative basic and translational research among 
researchers from Latin America with experienced scientists 
from high-income countries could potentially result in import-
ant advances, for example by increasing knowledge about 
pediatric tumor biology, mostly in metastases, in training local 
professionals, and in identifying novel treatment strategies that 
consider local contexts and could be evaluated in clinical trials 
to try to improve cure rates.

One important aspect to consider is that most of the reviewed 
articles were studies led by authors affiliated with universities 
and institutes, with the exception of studies with authors from 
Argentina in which most of the lead authors were affiliated 
with pediatric hospitals. This suggests that additional efforts 
should focus on producing original basic research studies from 
hospitals that closely align with patients’ needs.

In Latin American countries, the most commonly studied 
tumors were osteosarcomas, neuroblastomas, medulloblasto-
mas and retinoblastomas. Moreover, for all types of tumors the 
main areas of study were molecular analyses, tumor cell biology 
and biomarkers, except for osteosarcomas and rhabdomyosar-
comas, in which novel treatments or diagnostic strategies were 
mostly investigated. High-grade osteosarcoma is an aggressive 
bone tumor that disseminates rapidly, and survival rates are 
poor in metastatic cases; therefore, new therapies are urgently 
needed (31). In our review we found that 57% of the articles 
published about osteosarcoma focused on novel treatment or 
diagnosis strategies, followed by 37.4% focusing on molecu-
lar analyses, tumor cell biology and biomarkers. Among the 
articles reviewed, repurposing drugs and using tumor stroma 
modifiers were explored in basic research studies, used alone 
or in addition to standard chemotherapy (32, 33). Due to the 
tumor’s high capacity for resistance, novel biomarkers, such as 
the EFNB2 and EPB41L3 genes, have been suggested as targets 
(34). Interestingly, the WNT/β-catenin cell signaling pathway 
has been studied and has been associated with the promotion 
of metastasis (34). Highlighting the potential of Latin America 
to perform cutting-edge research in a regional context, Brazilian 
authors have reported on the mutational landscape of osteosar-
coma in relation to metastasis and deregulated pathways (17).

The second most commonly studied tumor was neuroblas-
toma, and half of the reviewed articles had a focus on novel 
treatments and diagnostic strategies and the other half on 
molecular, tumor biological and biomarker analyses. In Latin 
America, some authors focused their research on repurpos-
ing drugs and on tumor receptors (such as P2X7) that may be 
involved in chemotherapy resistance, while others explored 

forms that allow for prolonged release of medication or routes 
of administration other than intravenous infusion could have 
dramatic impacts on patients who are currently dying due 
to nonadherence. We believe that research into new routes of 
drug delivery and innovative therapies should be prioritized 
according to the feasibility of ultimate translation into the clinic 
setting. To our knowledge, the scientific contributions of Latin 
American countries to these areas have not been reviewed 
before, and such a review could help determine which coun-
tries have the most influence in basic and translational research 
and which types of pediatric malignancies are prioritized.

Almost 80% of the retrieved articles published during the 
past decade had lead authors from Latin America, most of them 
from Brazil, Argentina and Mexico. Nonetheless, Argentina, 
Chile and Uruguay were in the top rank for productivity by 
population. In terms of scientific productivity considered with 
economic productivity, Brazil was the leading country, followed 
by Argentina and Chile. Of note, almost all of the basic and trans-
lational research in pediatric oncology comes from middle- and 
high-income countries. Some of the reasons why authors from 
LMICs may have few publications in the field studied include 
a lack of investment or no investment in research in these coun-
tries, leading to a lack of training, exacerbated by the migration 
of researchers from LMICs to high-income countries (brain 
drain) in search of better technological and economic oppor-
tunities for improving their standard of living and obtaining 
research funding (28, 29).

Argentina, Brazil and Mexico were also the countries that 
had the highest number of collaborations with authors from 
Europe and North America. Despite recent reports that China 
has made a substantial contribution to pediatric research, in 
our study less than 5% of all collaborative articles had research-
ers affiliated with an institution in China (30). Importantly, 
collaborations were the only source of publication for authors 
from Bolivia, Guatemala and Nicaragua, as would be expected 
due to the limited or non-existent economic resources of these 
low-income countries to perform original basic research. Of 

TABLE 2. No. of original publications and area of basic or 
translational research focusing on cancer in children, by coun-
try of first author, last author or corresponding author, Latin 
America, 2013–2023a

Country
Type of investigation

Molecular analysis, tumor cell 
biology, biomarkers

Novel diagnosis and 
treatment strategies

Preclinical 
platforms

Argentina 37 42 1
Brazil 146 88 7
Colombia 5 4 0
Chile 13 3 0
Cuba 4 0 0
Ecuador 2 2 0
Mexico 46 19 0
Panama 1 0 0
Uruguay 4 3 0
Venezuela 
(Bolivarian 
Republic of)

1 1 0

a Countries with no publications were excluded: Dominican Republic, El Salvador, Haiti, Nicaragua, Paraguay and 
Peru.
Source: Table prepared by the authors based on the results of their study.
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new cytotoxic agents that could be beneficial in treating neu-
roblastomas (35, 36). Interestingly, new cell-penetrating vectors 
for delivering gene therapies were also investigated (37, 38). 
Highlighting the importance of local developments, one study 
focused on rapid diagnosis and accurate classification and 
suggested that flow cytometry is useful for diagnosing and 
assessing neuroblastoma involvement (39).

Medulloblastoma was the third most frequently studied 
tumor in our review, probably as a result of its high incidence 
worldwide (40). In line with international efforts to improve 
the molecular classification of medulloblastoma, we found that 
75% of the publications reviewed focused on molecular, tumor 
cell biology or biomarker analyses. These articles focused on 
tumor markers (e.g. ZEB1, MSI1, G9a, Yap1) with prognostic 
value and promising treatment benefits, especially in the super-
high risk sonic hedgehog medulloblastoma TP53-mutated 
subgroup and group 3 medulloblastoma (40, 41). Focusing on 
the local context, a Brazilian group reported a lower incidence 
of CTNNB1 mutations in WNT-activated medulloblastomas in 
the Latin–Iberian population, which may be related to a higher 
incidence of hereditary WNT-activated medulloblastomas (16). 
A unique population at high risk for sequelae due to radio-
therapy is infants with medulloblastoma. Thus, Argentinean 
researchers conducted a study that showed their ability to tai-
lor effective and safe treatment to molecularly defined cohorts 
using DNA methylation–based tumor profiling (42).

The fourth most commonly studied tumor was retino-
blastoma, which is the most common primary intraocular 
malignancy in children. Despite major advances in the devel-
opment of techniques for local delivery of chemotherapy for 
intraocular disease during recent years, half of patients with 
metastatic disease still die from their disease (43). Thus, the 
identification of molecular risk factors and adequate treatments 
are important to saving lives. Accordingly, 69% of the included 
articles focused on molecular, tumor cell biology or biomarker 
analyses. Several articles published by Argentinean, Brazilian 
and Mexican groups along with European and North Ameri-
can researchers focused on identifying histopathological and 
molecular risk factors and gaining new insights into tumor biol-
ogy of metastatic disease (44, 45).

Preclinical models become particularly relevant for the rapid 
discovery of more efficacious therapies in patients for whom 
standard chemotherapy has failed and in metastatic disease, as 
these groups have few, if any, curative options (7). Seven arti-
cles from Brazil and one from Argentina focused on preclinical 
platforms (46-48). In particular, Brazilian researchers devel-
oped preclinical models of osteosarcoma and ependymoma to 
evaluate therapies, given the poor outcomes and unpredictable 
behavior of bone sarcomas in children (46, 47, 49). A recent 
study included a multicenter collaboration among researchers 
from Argentina, Europe and the United States and reported on 
the establishment of preclinical models derived from metastatic 

sites of retinoblastoma patients (48). Importantly, the research-
ers used this platform to gain insights into tumor biology and 
to identify new treatment strategies to progressively improve 
survival for children with metastatic disease. These are the first 
models available internationally, probably because patients 
with metastatic disease almost exclusively live in LMICs, where 
resources to carry out these types studies are scarce. Thus, 
this experience highlights the importance of performing basic 
research in Latin America and reinforces the concept that these 
models are crucial tools for pediatric translational oncology 
research that meets local needs by considering the local context.

Conclusions

Previous successful research collaborations that were 
identified in this review could be used as models to foster coop-
eration and partnerships between basic science researchers and 
oncologists from Latin American countries with support from 
industry, patient advocacy groups and regulatory agencies. To 
set up programs in basic science, pediatric oncologists from 
Latin American countries should identify local scientists and 
also international alliances to establish mentorship programs 
for Ph.D. fellows. Collaboration with experienced local and 
international researchers and mentoring programs are essential 
for research training and to build local professional capacity. We 
acknowledge that basic and translational research projects are 
expensive. Therefore, it is important to identify funding sources 
for research and training to ensure that Latin America is com-
petitive and sustainable projects can be established.

In this review we have emphasized the enormous potential 
of Latin American countries to perform basic and transla-
tional research focusing on malignant solid tumors in children 
to provide more efficacious and less toxic treatments to our 
patients.
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La importancia de la investigación básica y aplicada para la atención de 
pacientes pediátricos con tumores sólidos malignos en América Latina

RESUMEN Objetivo. La investigación básica y aplicada en el campo de la oncología pediátrica es fundamental para 
mejorar la atención al paciente. Con el objetivo de realizar una evaluación crítica de los avances logrados en 
este campo en América Latina, hemos realizado una revisión sistemática de la información publicada entre el 
2013 y el 2023.

 Metodología. Se recopilaron de PubMed los artículos de investigación básica y traslacional publicados por 
investigadores de América Latina en los que se evaluaron tumores malignos sólidos y del sistema nervioso 
central en la población infantil. Se incluyeron artículos originales publicados en inglés entre el 2013 y el 2023. 
También se incluyeron artículos fruto de la colaboración científica entre autores e investigadores de América 
Latina y otros continentes.

 Se excluyeron aquellos estudios que se centraron solo en personas adultas o en la investigación básica en 
biología tumoral no relacionada específicamente con los tipos de tumores analizados en esta revisión.

 Resultados. Se encontraron 550 artículos en total. Después de eliminar los artículos duplicados, se incluyeron 
514 artículos en la revisión, la mayoría de los cuales fueron escritos por investigadores vinculados a centros 
de investigación de Argentina, Brasil y México. También procedieron de estos tres países la mayor parte de 
los artículos originales escritos en colaboración con autores de Europa y América del Norte. Argentina tuvo el 
mayor número de colaboraciones en publicaciones originales, con coautores de Brasil y Uruguay. La mediana 
del índice de impacto de las 244 revistas en las que se publicaron los artículos fue de 3,5. Los tumores más 
estudiados fueron osteosarcomas, neuroblastomas y meduloblastomas. Los temas más estudiados fueron el 
análisis molecular, la biología de las células tumorales y los biomarcadores.

 Conclusiones. La investigación en oncología pediátrica forma parte de la agenda de investigación de 
América Latina, si bien hay una disparidad notoria en las tasas de publicación y la frecuencia de la colab-
oración entre países. Es necesario fortalecer la colaboración científica dentro de América Latina y con los 
países de otros continentes para promover la investigación y desarrollar estrategias de tratamiento novedosas 
que respondan a las necesidades locales de los niños y niñas de América Latina que tienen tumores sólidos 
o cáncer del sistema nervioso central.
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América Latina.

https://journal.paho.org
https://doi.org/10.26633/RPSP.2024.48


Systematic review Cancela et al. • Research into pediatric malignant solid tumors

12 Rev Panam Salud Publica 48, 2024 | https://journal.paho.org | https://doi.org/10.26633/RPSP.2024.48

A importância da pesquisa básica e translacional no tratamento de crianças 
com tumores sólidos malignos na América Latina

RESUMO Objetivo. A pesquisa básica e translacional em câncer pediátrico é essencial para melhorar o atendimento 
dos pacientes. No intuito de realizar uma avaliação crítica dos avanços alcançados nessa área na América 
Latina, fez-se uma revisão sistemática de informações publicadas entre 2013 e 2023.

 Métodos. Pesquisas básicas e translacionais realizadas por pesquisadores da América Latina que avaliaram 
tumores sólidos malignos e tumores do sistema nervoso central em crianças foram obtidas da base de dados 
PubMed. Foram incluídos artigos originais publicados em inglês entre 2013 e 2023. Também foram incluídas 
colaborações entre autores latino-americanos ou entre autores latino-americanos que trabalham com pesqui-
sadores de outros continentes.

 Estudos que tratavam apenas de adultos ou pesquisas básicas sobre biologia tumoral não especificamente 
relacionadas aos tipos de tumor analisados nesta revisão foram excluídos.

 Resultados. No total, a busca recuperou 550 artigos da base de dados. Após a remoção dos artigos dupli-
cados, foram incluídos 514 artigos na análise, a maioria de autoria de pesquisadores de instituições da 
Argentina, do Brasil e do México. Esses países também tiveram o maior número de colaborações em artigos 
originais publicados com autores da Europa e da América do Norte. A Argentina teve o maior número de 
colaborações em publicações originais, com coautores do Brasil e do Uruguai. O fator de impacto mediano 
dos 244 periódicos nos quais os artigos foram publicados era de 3,5. Os tumores mais estudados foram 
osteossarcomas, neuroblastomas e meduloblastomas; as áreas mais estudadas foram análise molecular, bio-
logia de células tumorais e biomarcadores.

 Conclusões. Na América Latina, a pesquisa em oncologia pediátrica está na ordem do dia, apesar de uma 
evidente disparidade nos índices de publicação e na frequência de colaboração entre os países. É necessário 
fortalecer a colaboração científica dentro da América Latina e com países de outros continentes a fim de pro-
mover a pesquisa e desenvolver novas estratégias de tratamento que reflitam as necessidades locais das 
crianças latino-americanas com tumores sólidos e câncer cerebral.
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