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Abstract

Purpose: To overview interventional cancer clinical trials in Brazil, assessing distribution,
phase, sponsorship and alignment with national cancer epidemiology and disparities.

Methods: Data on ongoing cancer trials in Brazil were extracted from ClinicalTrials.gov
(9 October 2024) using filters for interventional, recruiting or not-yet-recruiting stud-
ies. Information from the Brazilian Registry of Clinical Trials and Plataforma Brasil was
reviewed for contextual comparison. Descriptive and geospatial analyses used Looker
Studio and Tableau. Epidemiological data from the Instituto Nacional do Cancer, Instituto
Brasileiro de Geografia e Estatistica and Global Cancer Observatory were correlated with
trial distribution and compared with selected high-income countries.

Results: A total of 272 ongoing cancer clinical trials were identified, representing 2.55%
of global cancer studies. Late-phase trials predominated (54.8% Phase lll; 77.6% Phases
11-1V), and industry sponsorship accounted for 78.7%. Trials were heavily concentrated
in the Southeast (48.3%) and South (26.4%) regions, with site densities of 1.46 and 1.98
per million people, respectively; in contrast, the North had only 0.37. Lung (18.8%) and
breast (16.9%) cancers were the most frequent focus, while paediatric trials comprised
only 1.1%. Underrepresentation of cervical, gastric and penile cancers - tumour types
linked to socioeconomic vulnerability - was notable.

Conclusion: Brazil's oncology research ecosystem shows strong industry engagement
but remains regionally imbalanced and heavily focused on late-phase studies. Addressing
these disparities requires strategic expansion of research capacity and equitable access
initiatives. Democratizing access to clinical trials - through interoperable national regis-
tries, public policies and digital platforms that connect patients, physicians and research
centres - is essential to ensure that innovation reaches all populations across Brazil.
Strengthening academic leadership, fostering early-phase research and integrating digital
and governmental efforts can bridge structural gaps and align national oncology research
with global standards of equity and inclusion.
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Introduction

Brazil, the largest country in Latin America, spans approximately 8.51 million km? and is home to a culturally and ethnically diverse popula-
tion exceeding 210 million people [1], representing nearly 2.6% of the global population. Approximately 75% of the Brazilian population is
covered by the Sistema Unico de Satde (Unified Health System) (SUS) [2], a public health system that faces significant challenges in ensuring
equitable access to healthcare, particularly in oncology [3]. Stark disparities between the public and private healthcare systems contribute to
inequality, directly impacting cancer care and patient outcomes [4].

The projected 68.8% increase in cancer incidence - from 627,183 cases in 2022 to an estimated 1,058,865 by 2045 - alongside a 79.7%
rise in cancer-related mortality underscores the urgent need for comprehensive strategies to improve access to cancer screening, diagnosis
and treatment [5].

The Brazilian Ministry of Health (MoH) has implemented several oncology-related policies with demonstrated effectiveness. These include
national programs for cancer prevention and control, particularly for breast and cervical cancers. The National Policy for Cancer Prevention
and Control mandates comprehensive cancer care through over 315 specialised facilities [6], such as UNACON (High Complexity Oncology
Care Unit) and CACON (High Complexity Oncology Care Center), which provide diagnosis, staging and treatment [7]. Additionally, initia-
tives like the radiotherapy expansion plan (SUS) aim to enhance radiotherapy services across SUS-qualified hospitals, reducing technological
dependence and addressing regional disparities in oncology care. The ministry has also launched initiatives to train healthcare professionals
and maintain both hospital- and population-based cancer registries. However, persistent challenges - including limited funding and Brazil's
vast territorial dimensions - contribute to fragmented cancer care, ultimately leading to poorer outcomes [5].

Participation in cancer clinical trials offers a crucial opportunity to expand access to innovative treatments for both public and private health-
care patients. Clinical trial engagement not only provides patients with novel therapeutic options when standard treatments are insufficient
or unavailable but also fosters the continuous training of healthcare professionals and the development of specialised facilities. This, in turn,
strengthens Brazil's clinical research infrastructure, enabling earlier access to cutting-edge medical technologies [8]. Furthermore, a robust
clinical research ecosystem supports economic growth and reinforces the sustainability of SUS, equipping the healthcare system to address
future challenges more effectively [9].

Against this backdrop, this study aims to assess the landscape of cancer clinical research in Brazil. It will examine the national research
infrastructure, the distribution of trials by cancer type and region, trial phases, sponsorship sources and their alignment with Brazil's cancer
epidemiology and healthcare disparities.

Methodology

Data extraction and sources

To explore the landscape of cancer clinical trials in Brazil, we collected data from ClinicalTrials.gov, supplemented by a review of the avail-
able information from the Brazilian Registry of Clinical Trials (ReBEC) and Plataforma Brasil. ClinicalTrials.gov is a global database of privately
and publicly funded clinical studies, managed by the U.S. National Library of Medicine at the National Institutes of Health (NIH). REBEC is
overseen by the Oswaldo Cruz Foundation in collaboration with the Brazilian MoH, the National Health Surveillance Agency and the National
Commission for Ethics in Research (CONEP). Plataforma Brasil is managed by CONEP, which operates under the Conselho Nacional de Saidde
(National Health Council) within the Brazilian MoH.

Data collection process

A custom Python script within Google Colab Notebooks was used to extract clinical trial data via the ClinicalTrials.gov API. The search was
conducted on 9 October 2024, using the following filters: search term ‘cancer’, location ‘Brazil’, recruitment status set to ‘RECRUITING’ and
‘NOT_YET_RECRUITING/, and study type defined as INTERVENTIONAL. This extraction identified active and early-stage cancer clinical tri-
als in Brazil. Data on Brazilian cancer research sites and ongoing trials were sourced directly from ClinicalTrials.gov.
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Data cleaning and standardisation

Following data extraction, a comprehensive analysis was performed to identify patterns and research gaps, offering insights into Brazil's
cancer clinical trial landscape. To enhance accuracy, ZIP codes were standardised and corrected using Excel spreadsheets, ensuring precise
association between clinical trial sites and their respective locations.

Data analysis and visualisation

Looker Studio and Tableau were used for data processing, geospatial mapping and quantitative visualisation. These tools enabled a detailed
representation of ongoing trials, focusing on geographical distribution and quantitative aspects of cancer research sites in Brazil.

Epidemiological data integration

Population and cancer epidemiological data were obtained from the 2025 Instituto Brasileiro de Geografia e Estatistica (IBGE) Censos, Insti-
tuto Nacional do Cancer (INCA) estimates and Global Cancer Observatory.

International comparative analysis

A simplified search on ClinicalTrials.gov was conducted to extract cancer trial data from developed countries, including the United States,
Japan, Canada and the United Kingdom. This comparison provided a broader perspective on the global cancer clinical trial landscape in rela-
tion to Brazil.

Results

Overview of ongoing cancer clinical trials in Brazil

A total of 272 ongoing cancer clinical trials were identified, representing 2.55% of all global cancer trials registered on ClinicalTrials.gov. Most
studies were conducted in advanced phases, with Phase Ill trials accounting for 54.8% and later-phase trials (Phases /11, Phase Il and Phase
IV) comprising 77.6% of the total. The vast majority (88.2%) included both adult (18-64 years) and older adult (65+) participants, whereas
only 1.1% focused exclusively on paediatric populations. These findings highlight Brazil's strong participation in late-stage and industry-led
cancer research while underscoring limited inclusion of paediatric and early-phase studies. An overwhelming 78.7% of trials are industry-
sponsored, highlighting the dominant role of pharmaceutical companies in driving oncology research in Brazil. Academic or investigator-
initiated trials represent a small minority, emphasizing the need for greater support of public and academic clinical research initiatives to
ensure broader representation and diversity in study populations (Figure 1).

Therapeutic areas and drug classes under investigation
Cancer trials in Brazil focus predominantly on lung (18.8%), breast (16.9%), gastrointestinal (13.2%), urogenital (11.8%) and head and neck
cancers (8.8%) (Figure 1). The most frequently studied therapeutic agents include antineoplastic drugs (205 trials), immunological antineo-

plastic agents (109), enzyme inhibitors (89) and immune checkpoint inhibitors (67). These categories reflect the global trend toward targeted
and immunotherapy-based treatments.

Geographic distribution and research density

The distribution of cancer research sites is highly concentrated in the Southeast and South regions, which together host 74.7% of all can-
cer research sites in Brazil (Figures 1 and 2). The South shows the highest trial-site density (1.98 sites per million people), followed by the
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Central-West (1.16), Southeast (1.46), Northeast (0.66) and North (0.37). Despite their large populations, the North and Northeast regions
remain underrepresented, with Acre, Amapa, Amazonas and Sergipe lacking active research centres. Moreover, 66.9% of all sites are located
in capital cities, which poses potential barriers for patients in remote or underserved areas (Table 1).
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Figure 1. Overview of cancer clinical trials conducted in Brazil (a-e). (a): Trial phases. (b): Ages. (c): Location. (d): Trials per cancer type. (e): Lead sponsor.
Source: Authors’ elaboration based on data from ClinicalTrials.gov.

RR AP # of Cancer Clinical Trials
o I o
.
-
AM PA .
MA . CE
PI
PB
w @
AC AL
RO TO

MT .
Go..

MG
-
& . L

%a%

Figure 2. Geospatial mapping of cancer research sites in Brazil and density. Source: Authors’ elaboration based on data from ClinicalTrials.gov, ReBEC,
Plataforma Brasil and IBGE (2025).
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Table 1. Distribution of Brazilian cancer research sites by state and population.

Variables TriaCI:r;;:rsillilnlC;I57) Population (N = 213.421.037) Trial-site der;s;:)yp(lz)e r 1.000.000
Macroregion
Southeast 130 (50.6) 88.825.643 (41.6) 1.46
South 62 (24.1) 31.310.809 (14.7) 1.98
Northeast 38(14.8) 57.189.091 (26.8) 0.66
Central-West 20(7.8) 17.238.818 (8.1) 1.16
North 7(2.7) 18.856.676 (8.8) 0.37
State
Sao Paulo 78 (30.4) 46.081.801 (21.7) 1.69
Rio Grande do Sul 29 (11.3) 11.233.263 (5.3) 2.58
Minas Gerais 27 (10.5) 21.393.441 (10.0) 1.26
Rio de Janeiro 20(7.8) 17.223.547 (8.1) 1.16
Parana 17 (6.6) 11.890.517 (5.6) 1.43
Santa Catarina 16 (6.2) 8.187.029 (3.8) 1.95
Bahia 12 (4.7) 14.870.907 (7.0) 0.81
Distrito Federal 11 (4.3) 2.996.899 (1.4) 3.67
Ceara 9(3.5) 9.268.836 (4.3) 0.97
Pernambuco 9 (3.5) 9.562.007 (4.5) 0.94
Goias 6(2.3) 7.423.629 (3.5) 0.81
Espirito Santo 5(1.9) 4.126.854 (1.9) 1.21
Rio Grande do Norte 3(1.2) 3.455.236 (1.6) 0.87
Roraima 1(0.4) 738.772(0.3) 1.35
Para 4(1.6) 8.711.196 (4.1) 0.46
Maranhéao 2(0.8) 7.018.211 (3.3) 0.28
Mato Grosso do Sul 2(0.8) 2.924.631(1.4) 0.68
Paraiba 1(0.4) 4.164.468 (2.0) 0.24
Rondénia 1(0.4) 1.751.950 (0.8) 0.57
Mato Grosso 1(0.4) 3.893.659 (1.8) 0.26
Piaui 1(0.4) 3.384.547 (1.6) 0.30
Tocantins 0(0.0) 1.586.859 (0.7) 0.00
Sergipe 0(0.0) 2.299.425(1.1) 0.00
Amapa 0(0) 806.517 (0.4) 0.00
Amazonas 1(0.4) 4.321.616 (2.0) 0.23
Alagoas 1(0.4) 3.220.848 (1.5) 0.31
Acre 0(0) 887.605 (0.4) 0.00

Source: Authors’ elaboration based on data from ClinicalTrials.gov, ReBEC, Plataforma Brasil and IBGE (2025)
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Regional correlation between cancer incidence and research activity

The South and Southeast regions not only have the highest cancer incidence rates but also the most extensive research networks, with
numerous sites located beyond capital cities - particularly in Sdo Paulo, Rio Grande do Sul, Santa Catarina and Minas Gerais. In contrast, Rio
de Janeiro exhibits high cancer incidence yet a centralised concentration of research in the capital, while Espirito Santo displays fewer sites
and lower incidence overall.

In the Central-West, particularly in the Distrito Federal and Goias, research activity is relatively strong despite moderate incidence rates.
Within the Northeast, states such as Bahia, Ceard and Pernambuco demonstrate higher research output compared to neighbouring states,
although overall incidence is lower than in southern regions. Notably, Rio Grande do Norte presents few sites but considerable trial volume,
suggesting concentration of multicentre activity. In the North, which has the lowest national incidence, most states lack active centres, with
Para, Rondénia and Amazonas being rare exceptions - though their participation remains limited. Among them, Para stands out with one
highly active cancer clinical trial site involved in 15 trials (Table 2).

Table 2. Clinical trials by cancer type, regional availability and estimated cancer incidence (2023).

Cancer type
Clinical trials
Macroregion/ Breast Lung H&N Urogenital Gastrointestinal
state/cities .
Sites (N = | Total (N = Clinical Clinical Clinical Clinical Clinical
257) 272) Incidence* | trials |Incidence*| trials |Incidence*| trials Incidence* | trials Incidence* trials

South

Parana 17 (6.6) 64 (23.5) 3,650 17 2,270 20 1,470 4 4,220 21 3,910 6

Santa Catarina | 16 (6.2) 44 (16.2) 3,860 12 2,090 16 1,000 6 2,580 8 3,630 8

Rio Grande
do Sul 29 (11.3) | 117(43.0) 3,720 84 3,700 87 1,030 28 4,130 57 4,200 43
Southeast

Sao Paulo 78(30.4) | 167 (61.4) | 20,470 133 7,260 137 9,800 43 19,380 104 19,670 81

Rio de Janeiro 20(7.8) 85(31.1) 10,290 21 3,000 39 2,900 9 9,470 11 7,480 14

Minas Gerais 27 (10.5) | 48(17.6) 7,670 12 3,120 18 3,540 4 9,640 14 6,870 7

Espirito Santo 5(1.9) 26 (9.6) 900 8 580 8 450 0 2,000 4 1,030 3
Central-West

Distrito Federal | 11 (4.3) 26 (9.6) 1,030 6 470 8 330 2 700 3 1,010 6

Goias 6(2.3) 15(5.5) 1,970 15 990 0 1,040 0 3,160 1 1,680 0

Mato Grosso 1(0.4) 1(0.4) 1,040 1 500 0 430 0 1,240 0 770 0
dg"sajlo Grosso 15 (0.8) 3(1.1) 910 2 480 0 370 0 1,550 1 890 0
Northeast

Alagoas 1(0.4) 0(0.0) 690 0 290 0 310 0 1,300 0 700 0

Bahia 12 (4.7) 54 (19.9) 4,230 15 1,360 18 1,850 3 7,670 11 3,190 3

continued
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Table 2. Clinical trials by cancer type, regional availability and estimated cancer incidence (2023). continued

Clinical trials Cancer type
Macroregion/ Breast Lung H&N Urogenital Gastrointestinal
statefcities | sites (N = | Total (N = Clinical Clinical Clinical Clinical Clinical
257) 272) Incidence* | trials |Incidence*| trials |Incidence*| trials | Incidence* | trials Incidence* trials
Ceara 9(3.5) 40 (14.7) 3,080 12 1,400 14 1,950 3 4,150 10 2,670 4
Maranhao 2(0.8) 3(1.1) 1,060 0 560 1 640 0 2,800 1 1,000 0
Paraiba 1(0.4) 2(0.7) 1,180 0 520 1 680 0 1,940 0 810 0
NS;‘:eGra”de o 312 | 30110 | 1140 9 500 10 670 5 1730 9 1,000 7
Sergipe 0(0) 0(0.0) 570 0 240 0 400 0 1,,090 0 610 0
Pernambuco 9(3.5) 21(7.7) 2,880 12 1,320 6 1,250 0 3,700 3 2,130 1
Piaui 1(0.4) 8(2.9) 860 3 380 2 470 0 1,550 2 600 1
North
Acre 0(0) 0(0.0) 100 0 70 0 50 0 190 0 100 0
Amapa 0(0) 0(0.0) 80 0 50 0 60 0 210 0 120 0
Amazonas 1(0.4) 1(0.4) 500 0 370 0 270 0 1,080 0 740 0
Para 4(1.6) 5(1.8) 1,020 3 650 0 420 0 1,880 0 1,620 0
Rondénia 1(0.4) 15(5.5) 320 6 190 3 110 0 460 1 360 1
Roraima 1(0.4) 1(0.4) 70 1 50 0 50 0 130 1 70 0
Tocantins 0(0) 0(0.0) 320 0 150 0 120 0 690 0 250 0

*Incidence estimated for 2023 per 100,000 inhabitants
Source: Authors’ elaboration based on data from ClinicalTrials.gov, ReBEC, Plataforma Brasil, INCA estimates and GLOBOCAN

Distribution of clinical trials

Please refer to Tables 1 and 2 at the end of the document.

Discussion

This study provides a comprehensive overview of interventional cancer clinical trials in Brazil, revealing pronounced disparities in trial dis-
tribution, site density and cancer types under investigation. To our knowledge, this is the first nationwide analysis aligning cancer trial data
with demographic and epidemiological indicators, offering an updated picture of Brazil’s clinical research ecosystem. The data were obtained
exclusively from ClinicalTrials.gov, which captures most ongoing cancer clinical trials in Brazil; however, data from ReBEC and Plataforma
Brasil were unavailable for extraction and therefore excluded.

Brazil - ranking sixth globally in cancer incidence, with approximately 627,000 new cases in 2022 [10] - exhibits marked inequalities in clini-
cal research distribution both within the country and compared with global patterns. The Southeast and South regions dominate the national
landscape, accounting for 74.7% of all trial sites, with site densities of 1.46 and 1.98 per million people, respectively. In contrast, the North
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has only 0.37 sites per million, reflecting a structural imbalance in research infrastructure, consistent with previous reports [11, 12]. Glob-
ally, similar inequities persist: trial-site densities reach 540 in the United States, 202 among other high-income Organisation for Economic
Co-operation and Development countries, and fall sharply to 41 in upper-middle income, five in low-middle income and two in low-income
countries [13]. These findings reinforce the need for more equitable research distribution across Brazil’s vast territory.

The predominance of trials in the Southeast and South reflects the concentration of advanced infrastructure, academic centres and experi-
enced research teams [11]. Expanding trial capacity to underserved regions is crucial to addressing geographic inequities in access to inno-
vation. The absence of a centralised, user-friendly national registry compounds this challenge. While ClinicalTrials.gov remains the primary
source of information on ongoing trials, it is available only in English and omits certain locally registered studies [14]. National platforms
such as ReBEC and Plataforma Brasil, although valuable, lack real-time interoperability. Moreover, Plataforma Brasil was not designed to
function as a public search interface for ongoing studies, serving primarily as an ethics submission and approval management system [15].
These structural limitations restrict accessibility, public awareness and patient engagement - key pillars of equitable research and broader
participation in clinical trials.

Brazilian trials are predominantly late-phase: 54.8% are Phase Il and 19.5% are Phase Il. Early-phase studies (Phase | or I/11) are underrepre-
sented, constraining opportunities for novel drug development and investigator-led innovation. Comparatively, countries such as the United
States and Canada exhibit more balanced distributions across phases [13]. Greater public and academic investment could strengthen early-
phase capacity and enhance Brazil’s global contribution to oncology research.

Paediatric oncology research remains extremely limited, with only 9.9% of trials including children and just three trials exclusively focused
on paediatric patients. This proportion is notably lower than in the United Kingdom (17.4%), Japan or Canada, where dedicated frameworks
encourage paediatric inclusion [16]. Strengthening regulatory incentives and international collaborations could foster paediatric trial devel-
opment and ensure access to innovation for younger patients.

Industry sponsorship accounts for 78.7% of Brazilian cancer trials - well above the proportions observed in the United States (35.4%) and
Canada (55.3%) [12]. Although private-sector investment is vital, this dependency narrows the research agenda toward commercially driven
priorities. Strengthening public and academic networks - such as INCA, Latin American Cooperative Oncology Group and major universities
- could enable more diverse, population-relevant studies addressing public health priorities and rare or neglected cancers.

In line with global patterns, Brazilian trials focus primarily on lung (18.8%) and breast cancers (16.9%) [10]. However, cancers with high
incidence and mortality in Brazil - such as cervical, gastric and penile cancers - remain underrepresented in research. Given their strong
association with social vulnerability, increasing support for trials targeting these tumour types would align national research priorities with
the Sustainable Development Goals on health equity [14, 17].

Brazil currently hosts Latin America’s largest research portfolio of the U.S. NIH [17], reflecting its large population, linguistic homogeneity
and urban patient concentration (61%), all of which facilitate recruitment and follow-up. Moreover, as nearly 75% of the population depends
on the public healthcare system (SUS), clinical trials frequently represent the only pathway to innovative treatments. Expanding patient
and physician engagement in trials can therefore play a pivotal role in advancing both research and care. Although official data on patient
participation rates are lacking, enrolment appears substantially lower than in high-income countries - such as the 7.1% participation rate
observed in the U.S. - suggesting untapped potential [16]. Extending trial access beyond metropolitan areas could improve both scientific
representation and treatment equity.

Study limitations

This study is limited by its reliance on ClinicalTrials.gov, which does not include all cancer trials conducted in Brazil. Local registries such as
REBEC and Plataforma Brasil contain additional data, but their lack of full integration with international databases may result in missing tri-
als. Additionally, some trials may not be registered at all or may appear in alternative global registries, influencing the completeness of our
analysis.
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Conclusion

Addressing the geographic, financial and research-phase disparities in Brazil’s clinical trial landscape is critical to enhancing national and global
contributions to cancer research. By expanding trial access, diversifying funding sources and leveraging technology, Brazil can strengthen
its role in oncology innovation, ensuring that patients across the country receive equitable opportunities to participate in cutting-edge
treatments.
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with Brazilian data protection legislation (LGPD) and international ethical research standards. Implementation outcomes were assessed
descriptively since April 2025, using reach, referral and enrolment indicators, as well as exploratory estimates of health system cost avoid-
ance associated with sponsor-funded investigational treatments.
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