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Abstract 

Immune checkpoint inhibitors (ICIs) represent a major advance in cancer immunotherapy, 
providing durable clinical responses in several malignancies. Despite their growing clinical 
relevance, information on regulatory approval and public procurement of ICIs in 
middle-income countries remains limited. In this context, the upcoming expiration of patents 
for several ICIs, expected from 2026 onward, may substantially impact access and pricing. 
This study describes the regulatory landscape and federal acquisition of ICIs in Brazil 
between 2014 and 2023. A retrospective descriptive analysis was conducted using publicly 
available databases from the Brazilian Health Regulatory Agency (ANVISA) and the Federal 
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Government procurement system. All ICIs approved during the study period were evaluated 
according to molecular target (PD-1, PD-L1, CTLA-4), antibody type, expression system, 
approved clinical indications, number of units acquired, and acquisition costs. Nine ICIs had 
active marketing authorization in Brazil, eight of which were procured by the Federal 
Government. Nivolumab and pembrolizumab accounted for the highest number of units 
acquired and the largest share of total expenditure. Overall federal spending on ICIs exceeded 
BRL 861 million during the study period, with PD-1 inhibitors representing approximately 
78% of total costs. Most units (66%) were allocated to centralized logistics centers of the 
Brazilian Unified Health System (SUS), while regional distribution data revealed a 
concentration of acquisitions in the South and Southeast regions. No ICI biosimilars were 
approved during the study period, despite the anticipated patent expiration of key molecules 
beginning in 2026. Although federal investment in ICIs has increased, access within the 
Brazilian public health system remains uneven, limited by high costs, centralized distribution, 
and the current absence of biosimilars. The forthcoming patent expirations may represent a 
strategic opportunity to expand access through biosimilar incorporation and local production. 
Strengthening regulatory strategies, improving transparency in distribution, and fostering 
innovation are essential to promote equitable access to cancer immunotherapy in Brazil. 
 
Keywords 

 SUS, Cancer Immunotherapy, Monoclonal Antibodies, Health Policy 
 
1. Introduction 
 

Cancer is a general term used to describe a group of over 100 diseases characterized 

by uncontrolled cell proliferation (1). It represents a major global public health issue, with 

approximately 20 million new cases and 9.7 million deaths recorded in 2022. Projections 

from the International Agency for Research on Cancer (IARC) indicate that the global cancer 

burden may exceed 35 million cases by 2050, representing a 77% increase compared to 2022 
(2). 

In Brazil, a similar upward trend has been observed. According to the National 

Cancer Institute (INCA), the estimated number of new cancer cases increased from 625,000 

in 2020 to nearly 700,000 in 2023 (3). Moreover, cancer is expected to become the leading 

cause of death in the country by 2030 (4). In this context, expanding access to effective and 

innovative therapeutic strategies is essential to improve survival outcomes, particularly 

within public health systems. 

Among emerging therapeutic approaches, immunotherapy has gained prominence as a 

major advance in cancer treatment. Immunotherapy comprises strategies designed to restore 

or enhance the immune system’s ability to recognize and eliminate malignant cells (5). 
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Although early observations linking immune activation to tumor regression date back to the 

late 19th century, advances in immunology over recent decades have enabled the 

development of targeted and clinically effective immunotherapeutic modalities, particularly 

immune checkpoint inhibitors (ICIs) (6). 

Immune checkpoints are regulatory molecules that modulate T-cell activation and 

function, playing a critical role in maintaining peripheral immune tolerance and preventing 

autoimmunity (7). Tumor cells exploit this mechanism by overexpressing checkpoint ligands, 

thereby suppressing T-cell activation and evading immune detection (7). This immune evasion 

mechanism provided the biological rationale for the development of ICIs, which aim to block 

inhibitory signaling pathways and restore antitumor immunity. 

Currently, the clinically approved ICIs target cytotoxic T-lymphocyte-associated 

protein 4 (CTLA-4), programmed cell death protein 1 (PD-1), and its ligand PD-L1. CTLA-4 

is expressed on T cells and primarily regulates the early stages of T-cell activation, with its 

blockade promoting effector T-cell expansion and reducing regulatory T-cell-mediated 

suppression (8,9). In contrast, PD-1 is expressed on multiple immune cell populations within 

the tumor microenvironment, including T cells, B cells, natural killer cells, monocytes, and 

dendritic cells, and functions mainly during later stages of the immune response in peripheral 

tissues (8,9). PD-L1 is widely expressed by tumor and immune cells and has been associated 

with immune evasion, tumor progression, and clinical response to anti-PD-1/PD-L1 therapies 
(9,10). 

The ICIs monoclonal antibodies (mAbs) in the market are dominated by fully human 

molecules classified as humanized, or fully human molecules. Fully human antibodies are 

composed exclusively of human immunoglobulin sequences and are commonly generated 

using phage display techniques or transgenic animal platforms (11). Most ICs belong to the 

IgG class, particularly  IgG  and IgG4 subclasses, with IgG1 favored for its extended 

half-life, potent effector function, and structural stability (12,13). Regulatory information shows 

that mammalian expression systems dominate ICIs mAb production. 

The clinical relevance of ICIs was established following the approval of the first 

immune checkpoint inhibitor, ipilimumab, by the U.S. Food and Drug Administration (FDA) 

in 2011 for the treatment of advanced melanoma (14). This milestone was followed by the 

approval of PD-1 inhibitors pembrolizumab and nivolumab in 2014, and the first PD-L1 

inhibitor, atezolizumab, in 2016 (15). Since then, ICIs have been approved for the treatment of 

multiple malignancies and have become an integral component of contemporary oncologic 

care. 
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Despite their proven clinical benefits,, the incorporation of ICIs into public healthcare 

systems poses substantial regulatory, economic, and logistical challenges, particularly in 

middle-income countries such as Brazil. Issues related to regulatory approval timelines, 

public procurement, pricing, and equitable access remain insufficiently characterized in the 

national context. A comprehensive understanding of how these therapies are approved and 

acquired is essential to inform health policy decisions and optimize resource allocation. 

Therefore, the present study aimed to map the use of immune checkpoint inhibitors in 

the cancer immunotherapy in Brazil, based on regulatory approvals granted by the Brazilian 

Health Regulatory Agency (ANVISA) and federal government procurement records, 

providing an overview of their incorporation into the Brazilian public health system. 

2 Materials and Methods 

2.1 Study design and data sources  

This is a retrospective descriptive study that analyzed immune checkpoint inhibitors 

(ICIs) approved by the Brazilian Health Regulatory Agency (ANVISA) between 2014 and 

2023. The data collection involved a systematic search of official public databases 

maintained by the Brazilian Federal Government. 

Initially, a comprehensive list of ICIs was compiled using two main datasets:  the 

Catálogo de Materiais (CATMAT) spreadsheet, obtained from the Integrated System for 

Administration and General Services (SIASG), available at: 

https://www.gov.br/compras/pt-br/acesso-a-informacao/consulta-detalhada/planilha-catmat-ca

tser/catmat.xlsx. This catalog contains a list of materials eligible for procurement by the 

Federal Public Administration and the Câmara de Regulação do Mercado de Medicamentos 

(CMED) database, available through ANVISA. This database provides pricing information 

for both regulated drugs, in accordance with CMED Resolution No. 2 of March 5, 2004, and 

liberated drugs, in accordance with CMED Resolution No. 2 of March 20, 2019. 

To identify monoclonal antibodies, a keyword search was performed using the 

suffixes “mab” or “mabe”. From the resulting list, only the ICIs were selected for inclusion 

in the study. 

The registration status of each selected antibody was then verified in the ANVISA 

drug registration system to confirm approval for oncological indications. Additionally, 

cross-referencing was conducted using the Antibody Therapeutics Product Data spreadsheet, 

available on the website of The Antibody Society (https://www.antibodysociety.org). 
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Public procurement data for each identified ICI were collected from the Government 

Procurement Portal (ComprasNet), based on bidding and acquisition records 

(http://comprasnet.gov.br/acesso.asp?url=/Livre/Ata/ConsultaAta00.asp). The variables 

collected included: the ICI name, quantity of items purchased, purchase value, contract 

signing date, and the awarded companies in each bidding session. 

 

2.2 Data analysis and ethical considerations 

All collected data were consolidated into a single spreadsheet and analyzed 

descriptively using Microsoft Excel Professional Plus 2021. Results were evaluated 

according to temporal trends, therapeutic target (PD-1, PD-L1, or CTLA-4), antibody type 

(fully human, or humanized) and structure of mAbs, procurement profile and regional 

distribution. 

As this study was based exclusively on publicly available secondary data and did not 

involve individual patient information, approval by a Research Ethics Committee and 

informed consent were not required. 

3. Results 

3.1 Regulatory approvals of immune checkpoint inhibitors in Brazil 

Between 2014 and 2023, nine immune checkpoint inhibitors (ICIs) were identified 

with active marketing authorization in Brazil (approved by ANVISA). The average approval 

time in Brazil was up to one year after approval by international regulatory agencies, such as 

the U.S. Food and Drug Administration (FDA) or the European Medicines Agency (EMA). 

Among the approved ICIs, eight presented records of public procurement during the 

analyzed period. Five were fully human monoclonal antibodies (mAbs)—avelumab, 

durvalumab, cemiplimab, nivolumab, and ipilimumab—and three are humanized 

mAbs—atezolizumab, dostarlimab, and pembrolizumab (Figure 1).  

Inspection of the molecular structure of the monoclonal antibodies and their 

expression systems revealed the human nature of mAbs, which are mostly engineered on the 

IgG1 or IgG4 subclasses, and are exclusively produced in mammalian cell lines (Figure 1). 

The expression systems used employed tremelimumab as the only antibody produced in a 
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specific system that utilizes non-secreting murine myeloma cells (NS0). All the other mAbs 

were made from Chinese hamster ovary (CHO) cells (Figure 1). 

Regarding therapeutic targets, CTLA-4 is targeted by two fully human antibodies, 

ipilimumab and tremelimumab. PD-1 is targeted by four antibodies: two fully human 

(cemiplimab and nivolumab) and two humanized (pembrolizumab and dostarlimab). PD-L1 

is targeted by three antibodies, which include two fully human (durvalumab and avelumab) 

and one humanized (atezolizumab). 

Figure 1. Molecular and production characteristics of immune checkpoint inhibitors with active 

marketing authorization by ANVISA between 2014 and 2023. (A) Monoclonal antibody structure. (B) 

Expression system used for antibody production. (C) Antibody type (fully human or humanized). 

 
 

 
The main clinical indications for ICIs approved by international regulatory agencies 

include metastatic melanoma, hepatocellular carcinoma, cutaneous squamous cell carcinoma, 

endometrial cancer, non-small cell lung cancer, bladder cancer, and Merkel cell carcinoma. 

Table 1 shows that ANVISA has approved additional clinical indications for various cancer 

types over time, and three ICIs have been incorporated into SUS to treat specific cancer types 

until date. 
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Table 1. First clinical indications approved by international regulatory agencies and corresponding 
indications approved by ANVISA for immune checkpoint inhibitors. 
 

Target Name First indication Indications approved by 
ANVISA 

Indications incorporated by 
SUS (until Jun/2025) 

CTLA-4 Ipilimumab Metastatic 
melanoma 

Metastatic melanoma, 
renal cell carcinoma, 

hepatocellular 
carcinoma, malignant 
pleural mesothelioma, 

metastatic non-small cell 
lung cancer, esophageal 

squamous cell carcinoma 

Not incorporated 

CTLA-4 Tremelimu
mab 

Liver cancer Advanced or 
unresectable 

hepatocellular carcinoma 
(HCC) 

Not incorporated 

PD-1 Pembrolizu
mab 

Melanoma Melanoma, Urothelial 
carcinoma, Non-small 

cell lung cancer, Gastric 
cancer, Classical 

Hodgkin's lymphoma, 
Primary Mediastinal 

large B-cell lymphoma, 
Renal cell carcinoma, 
Head and neck cancer, 

Esophageal cancer, 
Cancer with high 

microsatellite instability, 
Colorectal cancer, 

Non-colorectal cancer, 
Endometrial cancer, 

Triple-negative breast 
cancer, Cervical cancer, 

Cutaneous squamous 
cell carcinoma, Cancer 

with high tumor 
mutational load 

First-line 
treatment of 

advanced 
non-surgical and 

metastatic 
melanoma, 

according to the 
cancer care 

model 
 
 

PD-1 Cemiplima
b 

Cutaneous 
squamous cell 

carcinoma 

Cutaneous squamous 
cell carcinoma (SCC), 
Basal cell carcinoma 

(BCC), Non-small cell 
lung cancer (NSCLC), 

Cervical cancer 

Not incorporated 

PD-1 Dostarlima Endometrial Endometrial cancer Not incorporated 
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b cancer 

PD-1 Nivolumab Melanoma, 
non-small cell 

lung cancer 

Advanced melanoma 
(unresectable or 

metastatic), adjuvant 
melanoma, Non-Small 

Cell Lung Cancer 
(NSCLC), Advanced 
Renal Cell Carcinoma 

(RCC), Urothelial 
Carcinoma, Squamous 
Cell Carcinoma of the 
Esophagus, Adjuvant 

treatment of Esophageal 
Cancer or 

Gastroesophageal 
Junction Cancer, 

completely resected, 
Hepatocellular 

Carcinoma, Malignant 
Pleural Mesothelioma, 

Gastric Cancer, 
Gastroesophageal 

Junction Cancer and 
Esophageal 

Adenocarcinoma. 
 

First-line treatment of 
advanced non-surgical 

and metastatic 
melanoma, according to 
the cancer care model  

PD-L1 Durvaluma
b 

Bladder cancer Urothelial Carcinoma, 
Non-Small Cell Lung 

Cancer (NSCLC), Small 
Cell Lung Cancer 

(SCLC), Biliary Tract 
Cancer (BTC), 

Hepatocellular Cancer 
(HCC) 

Unresectable stage III 
non-small cell lung 

cancer, whose disease 
has not progressed after 

platinum-based 
chemoradiation therapy, 
according to the Clinical 
Protocol of the Ministry 

of Health 

PD-L1 Atezolizum
ab 

Bladder cancer Urothelial carcinoma, 
Non-small cell lung 
cancer (initial and 

metastatic), Small cell 
lung cancer, 

Hepatocellular cancer, 
Triple-negative breast 

cancer 

Not incorporated 

PD-L1 Avelumab Merkel cell 
carcinoma 

Metastatic Merkel cell 
carcinoma (MCC), 

Not incorporated 
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locally advanced or 
metastatic urothelial 

carcinoma (UC), 
advanced renal cell 
carcinoma (RCC) 

 

3.2 Public procurement trends of ICIs 

Between 2014 and 2023, approximately 104,840 units were purchased. Nivolumab 

accounted for the highest number of units acquired during the period, followed by 

pembrolizumab, as shown in Figure 2. In contrast, tremelimumab showed no procurement 

records during the study period. 

 A significant increase in financial investment directed toward the acquisition of ICIs 

reaching over BRL 386 million in 2023 alone (Figure 3). Figure 4 illustrates that this upward 

trend is reflected in the increasing number of antibody units purchased over the years, 

culminating in 61,960 units acquired in 2023. 

Figure 2. Total number of immune checkpoint inhibitor monoclonal antibody units acquired in Brazil 

between 2014 and 2023, according to the Federal Government procurement records. 
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Figure 3. Annual acquisition costs of immune checkpoint inhibitor monoclonal antibodies in 
Brazil from 2014 to 2023. 

 

 
 

 
 

Figure 4. Annual number of immune checkpoint inhibitor units purchased in Brazil between 
2014 and 2023. 
 

 
 
3.3 Costs related to immune checkpoint inhibitors procurement  

The total estimated expenditure on immune checkpoint inhibitors in Brazil between 

2014 and 2023 amounted to BRL 861,481,742.83. Nivolumab represented the highest 

cumulative acquisition cost among all ICIs, as detailed in Table 2. When stratified by 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699



 

therapeutic target, PD-1 inhibitors represented the largest share of total expenditure, with an 

estimated cumulative cost of BRL 671,385,013.04 (Table 3). 

Table 2. Acquisition costs of immune checkpoint inhibitor mABs in Brazil between 2014 and 2023. 
 

mAb Costs (R$) 2014-2023 

Nivolumab R$ 463.622.310,25 

Pembrolizumab R$ 195.831.840,71 

Ipilimumab R$ 80.812.360,65 

Atezolizumab R$ 52.627.595,82 

Durvalumab R$ 50.430.685,78 

Cemiplimab R$ 9.918.284,18 

Avelumab R$ 6.226.087,54 

Dostarlimab R$ 2.012.577,90 

Tremelimumab R$ 0,00 

Total R$ 861.481.742,83 
 
 

Table 3. Acquisition costs of immune checkpoint inhibitors in Brazil according to therapeutic target 
between 2014 and 2023 
 

mAb Costs (R$) 2014-2023 

PD-1 R$ 671.385.013,04 

PD-L1 R$ 109.284.369,14 

CTLA-4 R$ 80.812.360,65 

Total R$ 861.481.742,83 
 

3.4 Marketing holders of approved ICIs 

Since 2014 ICIs have been approved and introduced in the global market, based on 

public information provided by the FDA, EMA and ANVISA (Table 4). The market for 

Brazilian-approved immune checkpoint inhibitors (ICIs) is held by six companies.. These 

include Bristol-Myers Squibb (ipilimumab and nivolumab), Merck Sharp & Dohme 

(pembrolizumab), Sanofi Medley (cemiplimab), GlaxoSmithKline (dostarlimab), 

AstraZeneca (durvalumab), Roche (atezolizumab), and Merck (avelumab), as detailed in 

Table 4. 
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Table 4. Comparison between international regulatory approvals and ANVISA marketing 
authorizations for immune checkpoint inhibitors during the study period. 

Target 

International 
non-proprietary 

names brand name Company 
International 

approval 
ANVISA 
approval 

PD-1 Dostarlimab JEMPERLI® 
GLAXOSMITHKLI

NE  
EMA, 2021/ 
FDA, 2023 2022 

CTLA-4 Ipilimumab YERVOY® 
BRISTOL-MYERS 

SQUIBB  FDA, 2011 2012 

PD-1 Nivolumab OPDIVO® 
BRISTOL-MYERS 

SQUIBB  FDA, 2014 2016 

PD-1 Pembrolizumab KEYTRUDA 
MERCK SHARP & 

DOHME. FDA, 2014 2016 

PD-L1 Atezolizumab TECENTRIQ® ROCHE  FDA, 2016 2017 

PD-L1 Avelumab BAVENCIO® MERCK FDA, 2017 2018 

PD-L1 Durvalumab IMFINZI ® ASTRAZENECA  FDA, 2017 2017 

PD-1 Cemiplimab LIBTAYO® SANOFI MEDLEY. FDA, 2018 2019 

CTLA-4 Tremelimumab IMJUDO® ASTRAZENECA  FDA, 2022 2023 
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3.5 Regional distribution of ICIs from 2020 to 2023 

 Although immune checkpoint inhibitor monoclonal antibodies have been 

incorporated to the Brazilian Unified Health System (SUS) for the specific cancer types 

treatment, their distribution across Brazilian regions demonstrates significant disparities 

(Figure 5). Between 2020 and 2023, a total of 95,023 units were procured nationwide. Of 

these, approximately 67%, (around 63,000 units) were allocated to SUS Drug Procurement 

and Distribution Centers, without detailed information regarding their final regional 

destinations.  

Among acquisitions with identifiable regional allocation, approximately 23% of the 

total volume (more than  22.000 units) was concentrated in the South and Southeast regions 

of the country (Figure 5A). In contrast, the North and Northeast regions accounted for the 

substantially lower procurement volumes, with only hundreds of units acquired during the 

same period.  

In addition to regional disparities in volume, differences were observed between the 

number of units acquired and the corresponding financial investment. As shown in figure 5 

(D) shows a discrepancy between the quantity acquired and the financial value, particularly in 

the case of CTLA-4, which has a smaller number of units associated with high cost. 

Conversely, PD-1 inhibitors accounted for the largest number of units procured and, 

consequently, the greatest budgetary impact during the analyzed period.  

Overall, these findings show an uneven regional distribution of immunotherapies in 

the country, with most of them being acquired in the more economically developed regions 

and centralized SUS logistics centers. 

 

Figure 5. Regional distribution of immune checkpoint inhibitors in Brazil between 2020 and 2023, 

showing (A) total units acquired by region, (B–D) distribution by therapeutic target, and relationship 

between number of units acquired and total procurement cost.   
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4. Discussion  

 Immunotherapy has transformed cancer treatment, with immune checkpoint 

inhibitors (ICIs) emerging as one of the most effective therapeutic strategies in modern 

oncology. By targeting immune checkpoints exploited by cancer cells to evade immune 

surveillance, ICIs restore antitumor immune responses and have demonstrated significant 

clinical benefits across multiple cancer types, either as monotherapy or in combination 

regimens (1,2). Advances in monoclonal antibody engineering have also contributed to 

improved safety profiles and reduced immunogenicity, enhancing treatment tolerability (3). 

In this context, the present study provides a comprehensive and individualized 

analysis of immune checkpoint inhibitor procurement in Brazil, addressing a gap in the 

literature, as previous investigations evaluated monoclonal antibodies in a broader context or 

focused on oncology drugs without stratification by immune checkpoint class. By integrating 

regulatory approval data and federal procurement records, this work offers a novel 

perspective on the availability and incorporation of ICIs within the Brazilian public health 

system. 

Furthermore, our study stands out by presenting real-world data on the acquisition of 

ICIs by the Federal Government, offering an unprecedented overview of the availability of 

these drugs in Brazil. The analysis of these purchases allows us to infer the expansion of 

access to immunotherapy in the country and to evaluate the prioritization of these treatments 
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within the public healthcare system, contributing to future discussions on policies for the 

incorporation and availability of ICIs in the Brazilian Unified Health System (SUS). 

The analysis of federal acquisitions allows indirect assessment of access expansion 

and institutional prioritization of immunotherapy in Brazil. Compared with earlier studies, a 

marked regulatory expansion is evident. Carvalho (2013) (16) identified only ipilimumab as an 

approved ICI in Brazil, while Vidal et al. (2018) (17) reported the addition of nivolumab. In 

contrast, our findings demonstrate the approval of nine ICIs by ANVISA, including 

antibodies targeting PD-1, PD-L1, and CTLA-4. This increase reflects global advances in 

immune checkpoint blockade therapies and highlights Brazil’s progressive regulatory 

alignment with international standards. 

Another relevant finding is that the monoclonal antibodies (mAbs) acquired by the 

Brazilian Federal Government reflect an effort to incorporate newer technologies and align 

with international market trends. The predominance of fully human and humanized 

antibodies aligns with global market data, in which fully human antibodies account for 

approximately 54% of approved therapeutic mAbs, followed by humanized (32%) and 

chimeric antibodies (14%) (18). Similarly, production platforms observed in this study are 

consistent with international manufacturing practices: eight of the nine approved ICIs are 

produced in Chinese hamster ovary (CHO) cells, while only one uses murine myeloma NS0 

cells. This distribution parallels previous reports indicating that approximately 60% of 

therapeutic monoclonal antibodies are produced in CHO cells due to their stability, 

scalability, high protein yield, and extensive regulatory characterization (12, 18). 

Regarding antibody subclasses, most ICIs belong to the IgG1 or IgG4 subclasses, a 

pattern also observed in monoclonal antibodies used across diverse clinical indications. The 

predominance of IgG1 antibodies is largely attributed to their long half-life, strong effector 

functions, and well-established manufacturing and characterization processes (12). 

Procurement data indicate that nivolumab and pembrolizumab were the most 

frequently acquired ICIs in Brazil during the study period. Nivolumab has maintained active 

registration since 2016. Pembrolizumab, was approved by the FDA in 2017 for the treatment 

of solid tumors with high microsatellite instability (MSI-H) and mismatch repair deficiency 

(dMMR). This approval marked a significant advancement, as it established Pembrolizumab 

as a tumor-agnostic therapy, targeting shared biomarkers across multiple cancer types 

regardless of tissue origin — an attribute that likely contributed to its substantial acquisition 

volume (19). 
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A critical factor underlying the increased procurement of these agents, particularly 

after 2020, is their incorporation into the SUS following National Commission for the 

Incorporation of Technologies in the SUS (CONITEC) recommendations. Nivolumab and 

pembrolizumab were incorporated for first-line treatment of unresectable or metastatic 

melanoma under Ordinance SCTIE/MS No. 23 (August 4, 2020), while durvalumab was 

incorporated in 2024 for unresectable stage III non-small cell lung cancer after 

platinum-based chemoradiotherapy (Ordinance SECTICS/MS No. 21, April 18, 2024). The 

restricted scope of these incorporations suggests that acquisitions of other ICIs likely 

occurred predominantly through judicialization mechanisms. 

According to the CONITEC recommendation report (20), the decision to incorporate 

these medications was based on both clinical efficacy and cost–benefit considerations for the 

public healthcare system. Both nivolumab and pembrolizumab demonstrated statistically 

significant improvements in progression-free survival (PFS) and overall survival (OS) 

compared with dacarbazine, with reductions in mortality risk of up to 54% (21). In addition, 

immunotherapy with these agents was associated with a lower incidence of severe adverse 

events compared to conventional chemotherapy (22, 23). From an economic perspective, the 

CONITEC report highlights that significant price reductions were negotiated for these 

medications. It favors the sustainability of treatment, with proposals aligned with 

cost-effectiveness thresholds based on reference values such as three times the gross domestic 

product (GDP) per capita, which were decisive for their incorporation (20). 

Durvalumab also demonstrated significant clinical benefit, based on data from the 

PACIFIC trial (24), with substantial gains in both median overall survival (from 29.1 to 47.5 

months) and median progression-free survival (from 5.6 to 16.9 months) compared with 

placebo. Although associated with slightly higher rates of serious adverse events (30.5% 

versus 26.1%). After price negotiations, the incremental cost-effectiveness ratio remained 

close to the thresholds considered acceptable in Brazil. The projected budget impact for the 

SUS in the next five years will be between BRL 82 million and BRL 150 million, depending 

on the incorporation rate, cost variations, and the amount of the eligible population (25). 

In 2018, there was an attempt to incorporate ipilimumab into the Brazilian Unified 

Health System (SUS) for the treatment of patients with metastatic melanoma who had 

undergone disease progression after chemotherapy. However, due to its high cost and the 

availability of alternative immunotherapies with more favorable benefit–risk profiles at the 

time, the CONITEC decided not to include ipilimumab in the SUS formulary (26). This 
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decision illustrates the increasingly selective and evidence-based nature of immunotherapy 

incorporation in Brazil. 

Despite therapeutic advances, immune checkpoint inhibitors (ICIs) remain associated 

with immune-related adverse events (irAEs), including cutaneous manifestations (rash and 

pruritus), gastrointestinal disorders, and endocrine dysfunctions (26). However, advancements 

in molecular engineering have progressively enhanced the safety profile and tolerability of 

these therapeutic antibodies. 

Advancements have taken place since studies by Carvalho (2013) (16) and Vidal (2018) 
(17), when Bristol-Myers Squibb was the only producer of ICIs. Currently, seven companies 

hold approvals. Nevertheless, the number of ICIs available for immunotherapy remains 

limited, with production concentrated among few pharmaceutical firms, contributing to the 

high cost of these biologic drugs. 

It is noteworthy that, to date, only one biosimilar immune checkpoint inhibitor (ICI) 

has been approved for clinical use (27). However, this landscape is expected to change 

substantially with the anticipated expiration of key ICI patents beginning in 2026, including 

those for nivolumab and pembrolizumab (28). Economically, biosimilars are crucial for 

reducing costs and expanding access to innovative therapies. Currently, the only approved ICI 

biosimilar is HLX13, targeting CTLA-4, developed by Henlius and authorized exclusively in 

China. Additional biosimilars are under development, including CMAB819, a nivolumab 

biosimilar by Mabpharm (China), currently in phase 1, and two pembrolizumab biosimilars in 

preclinical stages: PSG-024 (PersisGen Par, Iran) and FYB206 (Formycon, Germany) (27). 

Patent expiration represents a critical opportunity to stimulate biosimilar 

development, reduce acquisition costs, and expand access to immunotherapy, particularly in 

middle-income countries (29). Encouragingly, national initiatives aimed at technological 

autonomy are already underway. In 2023, a cooperation agreement between the Federal 

University of Ceará, Fiocruz/Bio-Manguinhos, and PlantForm Corporation was established to 

develop pembrolizumab using a plant-based expression platform. Such initiatives may 

position Brazil to benefit strategically from post-patent biosimilar production, potentially 

reducing dependence on imported biologics and strengthening national health innovation 

capacity (30). 

Emerging therapeutic strategies, including combination regimens such as nivolumab 

plus ipilimumab (31, 32), as well as the development of novel immune checkpoint targets, 
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including lymphocyte activation gene-3 (LAG-3) and V-domain immunoglobulin suppressor 

of T-cell activation (VISTA), further illustrate the rapidly evolving immunotherapy 

landscape.  In 2022, the FDA approved Relatlimab (BMS-986016), the first monoclonal 

antibody that targets LAG-3, for treating melanoma and has been proven to be effective in 

patients who are resistant to anti-PD-1/PD-L1 therapies (33). In parallel, JNJ-61610588, a 

monoclonal antibody developed by Johnson & Johnson, is under evaluation in a phase I 

clinical trial to assess safety and pharmacokinetics in patients with advanced malignancies 
(34). Another candidate, CA-170, is an oral inhibitor targeting both PD-L1 and VISTA, with 

promising results in preclinical studies and phase I trials for advanced solid tumors and 

lymphomas (34). 

Data on the procurement of immune checkpoint inhibitors (ICIs) demonstrate a 

pronounced concentration in Brazil’s South and Southeast regions. This distribution may be 

attributed to greater technological advances, the presence of high‑complexity healthcare 

facilities, and the availability of trained multidisciplinary teams capable of managing a 

diverse spectrum of disease cases, whether complex or not (35). 

Despite the existence of the Ministry of Health’s Clinical Protocol and Therapeutic 

Guidelines (PCDT) for cancer, there is a lack of standardized clinical protocols and unified 

national guidelines for oncological treatment. Furthermore, not all hospitals providing cancer 

care have access to the same resources and therapies available within the Brazilian Unified 

Health System (SUS). This is compounded by delays in the incorporation of these 

medications by the National Commission for the Incorporation of Technologies in SUS 

(CONITEC) and the Brazilian Health Regulatory Agency (ANVISA), contributing to 

heterogeneity in access and therapeutic management across different regions of the country. 

Consequently, an unequal provision of oncological treatments is observed, which are often 

outdated compared to international guidelines regarding applicability (36). 

Budgetary constraints within the public health system hinder the maintenance of a 

stable and adequate model for the continuous provision of advanced therapies. This situation 

demands more effective coordination among healthcare professionals, public managers, and 

governmental institutions to ensure equitable access to these treatments (37, 38).  

Globally, unequal access to therapies is also linked to factors such as regulatory 

approval, the time lag between approval and commercialization, cost-sharing models, and the 

effective incorporation of therapies into health systems (39). In Brazil, these barriers often 

force cancer patients to travel between states, usually towards centers with a higher 

concentration of technological resources and specialized medical professionals (40, 41). This 
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regional centralization is also reflected in the acquisition of immune checkpoint inhibitors 

(ICIs), with a marked concentration of purchases in the South and Southeast regions. 

According to Fonseca et al. (2022) (41), between 2009–2010 and 2017–2018, patients from the 

North region traveled distances exceeding 2,000 km, while those from the Midwest region 

traveled more than 300 km to access radiotherapy services. Such prolonged displacement is 

associated with reduced treatment adherence, particularly among socioeconomically 

vulnerable patients who are unable to afford the indirect costs of travel and prolonged stays 

during therapy. These data reinforce regional inequalities in access to advanced cancer 

treatments (41). 

Additionally, the process of judicialization in Brazil, as the judicialization of 

medicines has a particularly relevant impact in the case of mAbs, which are among the most 

frequently demanded health technologies (42). In general, such lawsuits arise from the 

non-incorporation or limited availability of these drugs within the SUS, leading the Judiciary 

to order their provision based on individual medical prescriptions, often outside the regular 

health technology assessment processes.  

Although these judicial decisions may ensure immediate access to innovative 

therapies, they conflict with the collective rationale of public health policies by disregarding 

prioritization criteria, cost-effectiveness, and budgetary planning. This dynamic results in the 

inappropriate reallocation of public resources and undermines the equity and sustainability of 

the SUS. Thus, while the judicialization of these mAbs may respond to urgent individual 

needs, it tends to exacerbate health inequalities and highlight the need for stronger 

coordination between the Judiciary and technical-regulatory bodies (43). 

The interpretation of our results has some limitations. The use of publicly available 

data from online platforms in conducting this study may not fully capture all information 

related to the acquisition of the analyzed medicines. Also, there is a lack of transparency in 

the data regarding the regional distribution of these antibodies. This hinders a comprehensive 

mapping of their distribution across the national territory and limits the identification of 

potential regional disparities in access. 

 

5. Conclusion 

This study provides a comprehensive overview of the regulatory approval and federal 

procurement of immune checkpoint inhibitors in Brazil between 2014 and 2023, revealing 

substantial expansion in ICI availability within the SUS. Despite increased federal investment 
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and regulatory alignment with international standards, access to immunotherapy remains 

uneven, constrained by high acquisition costs, centralized distribution, regional disparities, 

and the absence of approved biosimilar ICIs. Addressing regional inequities, reducing 

reliance on judicialization, and ensuring the sustainable incorporation of immunotherapy into 

the SUS are critical to advancing equitable cancer care in Brazil. Proactive policy planning in 

the context of the post-patent era will be essential to ensure that the clinical benefits of 

immune checkpoint inhibition are translated into population-level gains in cancer outcomes. 

Strengthening data integration, decentralizing distribution, and supporting national innovation 

initiatives will be essential to ensure that advances translate into improved outcomes for 

patients throughout the country. 

Conflict of interests 
The authors declare no conflicts of interest. 
 
Authors’ contributions 
DCVP organized and drafted the manuscript and performed data retrieval and interpretation. 
LSS contributed to data interpretation and manuscript writing. ASQG and INFR were 
responsible for data retrieval and interpretation. ASK, MIFG, and PPA contributed to critical 
revision of the manuscript and provided scientific guidance. LECM conceived and supervised 
the study, wrote sections of the manuscript, and performed the final revision. 
 
Data availability statement 
The concepts and ideas developed and/or analyzed in the present study are available from the 
corresponding author on reasonable request. 
 
References 

1.​ Brasil. Ministério da Saúde. Cancer [Internet]. Brasília: Ministério da Saúde; [date 

unknown] [cited 2025 Jul 11]. Available from: 

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/cancer 

2.​ Global cancer burden growing, amidst mounting need for services. Saudi Med J. 

2024;45(3):326–327. 

3.​ Brasil. Instituto Nacional de Câncer José Alencar Gomes da Silva (INCA). 

Estimativa 2023: incidência de câncer no Brasil. Rio de Janeiro: INCA; 2022. 

Available from: 

https://www.inca.gov.br/sites/ufu.sti.inca.local/files/media/document/estimativa-2023.

pdf 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/cancer
https://www.inca.gov.br/sites/ufu.sti.inca.local/files/media/document/estimativa-2023.pdf
https://www.inca.gov.br/sites/ufu.sti.inca.local/files/media/document/estimativa-2023.pdf


 

4.​ Câmara dos Deputados (BR). Câncer deve ser a primeira causa de mortes no país 

até 2030, diz Observatório de Oncologia. Brasília: Câmara dos Deputados; 2023 

Jun 20 [cited 2025 Jun 30]. Available from: 

https://www.camara.leg.br/noticias/973316-cancer-deve-ser-a-primeira-causa-de-mort

es-no-pais-ate-2030-diz-observatorio-de-oncolologia/ 

5.​ Abbott M, Ustoyev Y. Cancer and the immune system: the history and background of 

immunotherapy. Semin Oncol Nurs. 2019;35(5):150923. 

doi:10.1016/j.soncn.2019.08.002. 

6.​ Dobosz P, Dzieciątkowski T. The intriguing history of cancer immunotherapy. Front 

Immunol. 2019;10:2965. 

7.​ Huang S, Kang Y, Liu T, Xiong Y, Yang Z, Zhang Q. The role of immune checkpoints 

PD-1 and CTLA-4 in cardiovascular complications leading to heart failure. Front 

Immunol. 2025;16:1561968. doi:10.3389/fimmu.2025.1561968. 

8.​ Shiravand Y, Khodadadi F, Kashani SMA, Hosseini-Fard SR, Hosseini S, Sadeghirad 

H, Ladwa R, O’Byrne K, Kulasinghe A. Immune checkpoint inhibitors in cancer 

therapy. Curr Oncol. 2022;29(5):3044–3060. doi:10.3390/curroncol29050247 

9.​ Buchbinder EI, Desai A. CTLA-4 and PD-1 pathways: similarities, differences, and 

implications of their inhibition. Am J Clin Oncol. 2016;39(1):98–106. 

doi:10.1097/COC.0000000000000239 

10.​ Basudan AM. The role of immune checkpoint inhibitors in cancer therapy. Clin 

Pract. 2023;13(1):44–58. 

11.​ Lu RM, Hwang YC, Liu IJ, Lee CC, Tsai HZ, Li HJ, et al. Development of 

therapeutic antibodies for the treatment of diseases. J Biomed Sci. 2020;27:1. 

doi:10.1186/s12929-019-0592-z 

12.​ Goulet DR, Atkins WM. Considerations for the design of antibody-based 

therapeutics. J Pharm Sci. 2020;109(1):74–103. 

13.​ Higel F, Seidl A, Sörgel F, Friess W. N-glycosylation heterogeneity and the influence 

on structure, function and pharmacokinetics of monoclonal antibodies and Fc fusion 

proteins. Eur J Pharm Biopharm. 2016;100:94–100. 

14.​ Cameron F, Whiteside G, Perry C. Ipilimumab: first global approval. Drugs. 

2011;71(8):1093–1104. 

15.​ Twomey JD, Zhang B. Cancer immunotherapy update: FDA-approved checkpoint 

inhibitors and companion diagnostics. AAPS J. 2021;23(2):39. 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699

https://www.camara.leg.br/noticias/973316-cancer-deve-ser-a-primeira-causa-de-mortes-no-pais-ate-2030-diz-observatorio-de-oncolologia/
https://www.camara.leg.br/noticias/973316-cancer-deve-ser-a-primeira-causa-de-mortes-no-pais-ate-2030-diz-observatorio-de-oncolologia/


 

16.​ Carvalho APF. Estudos clínicos e patentes de anticorpos monoclonais para o 

tratamento do câncer: um estudo exploratório [dissertação]. Rio de Janeiro: 

Fundação Oswaldo Cruz, Instituto de Tecnologia em Imunobiológicos; 2013. 

17.​ Vidal TJ, Figueiredo TA, Pepe VLE. The Brazilian market for monoclonal antibodies 

used in cancer treatment. Cad Saude Publica. 2018;34(12):e00010918. 

18.​ Grilo AL, Mantalaris A. The increasingly human and profitable monoclonal antibody 

market. Trends Biotechnol. 2019;37(1):9–16. 

19.​ Marcus L, Lemery SJ, Keegan P, Pazdur R. FDA approval summary: pembrolizumab 

for the treatment of microsatellite instability-high solid tumors. Clin Cancer Res. 

2019 Jul 1;25(13):3753–3758. doi:10.1158/1078-0432.CCR-18-4070. 

20.​ Brasil. Ministério da Saúde. Secretaria de Ciência, Tecnologia, Inovação e 

Insumos Estratégicos em Saúde (SCTIE). Comissão Nacional de Incorporação de 

Tecnologias no SUS (CONITEC). Relatório de recomendação nº 541: terapia-alvo 

(vemurafenibe, dabrafenibe, cobimetinibe, trametinibe) e imunoterapia (ipilimumabe, 

nivolumabe, pembrolizumabe) para tratamento de primeira linha do melanoma 

avançado não cirúrgico e metastático. Brasília: Ministério da Saúde; 2020 [cited 2025 

Dec 20]. Available from: 

https://www.gov.br/conitec/pt-br/midias/relatorios/2020/relatorio_541_terapiaalvo_m

elanoma_final_2020.pdf 

21.​ Zoratti MJ, Devjia T, Levine O, Thabane L, Xie F. Network meta-analysis of 

therapies for previously untreated advanced BRAF-mutated melanoma. Cancer Treat 

Rev. 2019;74:43–48. 

22.​ Pike E, Hamidi V, Saeterdal I, Odgaard-Jensen J, Klemp M. Multiple treatment 

comparison of seven new drugs for patients with advanced malignant melanoma: a 

systematic review and health economic decision model in a Norwegian setting. BMJ 

Open. 2017;7:e014880. 

23.​ Pasquali S, Hadjinicolaou AV, Chiarion Sileni V, Rossi CR, Mocellin S. Systemic 

treatments for metastatic cutaneous melanoma. Cochrane Database Syst Rev. 

2018;(2):CD011123. 

24.​ Antonia SJ, Villegas A, Daniel D, Vicente D, Murakami S, Hui R, et al. 

Durvalumab after chemoradiotherapy in stage III unresectable non–small-cell lung 

cancer. N Engl J Med. 2017;377(20):1919–1929. doi:10.1056/NEJMoa1709937. 

25.​ Brasil. Ministério da Saúde. Secretaria de Ciência, Tecnologia e Insumos 

Estratégicos em Saúde (SCTIE). Comissão Nacional de Incorporação de 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699

https://www.gov.br/conitec/pt-br/midias/relatorios/2020/relatorio_541_terapiaalvo_melanoma_final_2020.pdf
https://www.gov.br/conitec/pt-br/midias/relatorios/2020/relatorio_541_terapiaalvo_melanoma_final_2020.pdf


 

Tecnologias no SUS (CONITEC). Relatório de recomendação nº 885: durvalumabe 

para o tratamento de pacientes com câncer de pulmão de células não pequenas 

(CPCNP) estágio III irressecável, cuja doença não progrediu após terapia de 

quimiorradiação à base de platina. Brasília: Ministério da Saúde; 2024 [cited 2025 

Dec 21]. Available from: 

https://www.gov.br/conitec/pt-br/midias/relatorios/2024/durvalumabe-para-o-tratamen

to-de-pacientes-com-cancer-de-pulmao-de-celulas-nao-pequenas-cpcnp-estagio-iii-irr

essecavel-cuja-doenca-nao-progrediu-apos-a-terapia-de-quimiorradiacao-a-base-de-pl

atina  

26.​ Brasil. Ministério da Saúde. Secretaria de Ciência, Tecnologia e Insumos 

Estratégicos em Saúde (SCTIE). Comissão Nacional de Incorporação de 

Tecnologias no SUS (CONITEC). Relatório de recomendação: ipilimumabe para 

tratamento de pacientes com melanoma metastático. Brasília: Ministério da Saúde; 

2018 [cited 2025 Dec 21]. Available from: 

https://www.gov.br/conitec/pt-br/midias/relatorios/2018/relatorio_ipilimumabe_melan

omametastatico_final.pdf 

27.​ Broer LN, Knapen DG, de Groot DA, Mol PGM, Kosterink JGW, de Vries EGE, 

Lub-de Hooge MN. Monoclonal antibody biosimilars for cancer treatment. 

iScience. 2024;27(6):110115. doi:10.1016/j.isci.2024.110115 

28.​ Storz U. Intellectual property issues of immune checkpoint inhibitors. mAbs. 

2016;8(1):10–26. doi:10.1080/19420862.2015.1107688 

29.​ Morin S, Segafredo G, Piccolis M, Das A, Das M, Loffredi N, Larbi A, Mwamelo K, 

Villanueva E, Nobre S, Burrone E. Expanding access to biotherapeutics in 

low-income and middle-income countries through public health non-exclusive 

voluntary intellectual property licensing: considerations, requirements, and 

opportunities. Lancet Glob Health. 2023;11(1):e145-e154. 

doi:10.1016/S2214-109X(22)00460-0 

30.​ Fundação Oswaldo Cruz (FIOCRUZ). Parcerias como norteadoras para incentivar 

o acesso de imunobiológicos para o SUS. Rio de Janeiro: Fundação Oswaldo Cruz; 

2023 [cited 2024 Dec 3]. Available from: 

https://www.bio.fiocruz.br/index.php/br/noticias/3217-parcerias-como-norteadoras-pa

ra-incentivar-o-acesso-de-imunobiologicos-para-o-sus 

31.​ Korman A, Chen B, Wang C, Wu L, Cardarelli P, Selby M. Activity of anti-PD-1 in 

murine tumor models: role of “host” PD-L1 and synergistic effect of anti-PD-1 and 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699

https://www.gov.br/conitec/pt-br/midias/relatorios/2024/durvalumabe-para-o-tratamento-de-pacientes-com-cancer-de-pulmao-de-celulas-nao-pequenas-cpcnp-estagio-iii-irressecavel-cuja-doenca-nao-progrediu-apos-a-terapia-de-quimiorradiacao-a-base-de-platina
https://www.gov.br/conitec/pt-br/midias/relatorios/2024/durvalumabe-para-o-tratamento-de-pacientes-com-cancer-de-pulmao-de-celulas-nao-pequenas-cpcnp-estagio-iii-irressecavel-cuja-doenca-nao-progrediu-apos-a-terapia-de-quimiorradiacao-a-base-de-platina
https://www.gov.br/conitec/pt-br/midias/relatorios/2024/durvalumabe-para-o-tratamento-de-pacientes-com-cancer-de-pulmao-de-celulas-nao-pequenas-cpcnp-estagio-iii-irressecavel-cuja-doenca-nao-progrediu-apos-a-terapia-de-quimiorradiacao-a-base-de-platina
https://www.gov.br/conitec/pt-br/midias/relatorios/2024/durvalumabe-para-o-tratamento-de-pacientes-com-cancer-de-pulmao-de-celulas-nao-pequenas-cpcnp-estagio-iii-irressecavel-cuja-doenca-nao-progrediu-apos-a-terapia-de-quimiorradiacao-a-base-de-platina
https://www.gov.br/conitec/pt-br/midias/relatorios/2018/relatorio_ipilimumabe_melanomametastatico_final.pdf
https://www.gov.br/conitec/pt-br/midias/relatorios/2018/relatorio_ipilimumabe_melanomametastatico_final.pdf
https://www.bio.fiocruz.br/index.php/br/noticias/3217-parcerias-como-norteadoras-para-incentivar-o-acesso-de-imunobiologicos-para-o-sus
https://www.bio.fiocruz.br/index.php/br/noticias/3217-parcerias-como-norteadoras-para-incentivar-o-acesso-de-imunobiologicos-para-o-sus


 

anti-CTLA-4. J Immunol. 2007;178(Suppl):S82. Available from: 

http://www.jimmunol.org/cgi/content/meeting_abstract/178/MeetingAbstracts/S82 

32.​ Wong SK, Beckermann KE, Johnson DB, Das S. Combinação de agentes 

anti-antígeno 4 de linfócitos T citotóxicos (CTLA-4) e anti-proteína 1 de morte 

celular programada (PD-1) para imunoterapia do câncer. Expert Opin Biol Ther. 

2021;21(12):1623-1634. doi:10.1080/14712598.2021.1921140 

33.​ Borgeaud M, et al. Novel targets for immune-checkpoint inhibition in cancer. Cancer 

Treat Rev. 2023;118:102574. doi:10.1016/j.ctrv.2023.102574 

34.​ Qin S, Xu L, Yi M, Yu S, Wu K, Luo S. Novel immune checkpoint targets: moving 

beyond PD-1 and CTLA-4. Mol Cancer. 2019;18:155. 

doi:10.1186/s12943-019-1091-2 

35.​ Martins LOM, Dos Reis MF, Chaoubah A, Rego G. Ethnic-regional differences in the 

allocation of high complexity spending in Brazil: time analysis 2010–2019. Int J 

Environ Res Public Health. 2023;20(4):3006. doi:10.3390/ijerph20043006 

36.​ Kaliks RA, Matos TF, Silva VA, Barros LHC. Diferenças no tratamento sistêmico do 

câncer no Brasil: meu SUS é diferente do teu SUS. Braz J Oncol. 2017;13(44):1-12. 

37.​ da Silva MJS, O’Dwyer G, Osorio-de-Castro CGS. Cancer care in Brazil: structure 

and geographical distribution. BMC Cancer. 2019;19(1):987. 

doi:10.1186/s12885-019-6190-3 

38.​ Silva FA, Trindade ES, Santiago BG, Afonso GV, Campos dos Santos HLP, Prado 

NMBL. Public health policies to fight cancer in Brazil: analysis of state plans of 

oncologic attention. Rev Bras Cancerol. 2024;70(1):e-144454. 

doi:10.32635/2176-9745.RBC.2024v70n1.4454 

39.​ Oliveira LCF, Nascimento MAA, Lima IMSO. Access to medication in universal 

health systems: perspectives and challenges. Saude Debate. 2019;43(Spec No 

5):286-298. doi:10.1590/0103-11042019S523 

40.​ Ribeiro TB, de Melo DO, Kelles SMB, Nobre MRC. New lung cancer treatments in 

Brazil, inequalities in patient access between the private and public health systems 

and differences in market access compared with the USA. J Cancer Policy. 

2020;24:100227. doi:10.1016/j.jcpo.2020.100227  

41.​ Fonseca BP, Albuquerque PC, Saldanha RF, Zicker F. Geographic accessibility to 

cancer treatment in Brazil: a network analysis. Lancet Reg Health Am. 

2022;7:100153. doi:10.1016/j.lana.2021.100153 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699

http://www.jimmunol.org/cgi/content/meeting_abstract/178/MeetingAbstracts/S82


 

42.​ de Oliveira FHC, de Lorena Sobrinho JE, da Cruz Gouveia Mendes A, et al. Perfil da 

judicialização no acesso a medicamentos antineoplásicos e seus custos: um estudo 

transversal descritivo baseado em um conjunto de todas as ações judiciais ajuizadas 

entre 2016 e 2018 em um estado da Região Nordeste do Brasil. BMC Public Health. 

2022;22:1824. doi:10.1186/s12889-022-14199-1 

43.​ Vieira FS. Judicialização e direito à saúde no Brasil: uma trajetória de encontros e 

desencontros. Rev Saude Publica. 2023;57:1. 

doi:10.11606/s1518-8787.2023057004579 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.14699



This preprint was submitted under the following conditions: 

The authors declare that the necessary Terms of Free and Informed Consent of participants or patients in
the research were obtained and are described in the manuscript, when applicable.

The authors declare that the preparation of the manuscript followed the ethical norms of scientific
communication.

The authors declare that they are aware that they are solely responsible for the content of the preprint and
that the deposit in SciELO Preprints does not mean any commitment on the part of SciELO, except its
preservation and dissemination.

The authors declare that the data, applications, and other content underlying the manuscript are
referenced.

The deposited manuscript is in PDF format.

The authors declare that the research that originated the manuscript followed good ethical practices and
that the necessary approvals from research ethics committees, when applicable, are described in the
manuscript.

The authors declare that once a manuscript is posted on the SciELO Preprints server, it can only be taken
down on request to the SciELO Preprints server Editorial Secretariat, who will post a retraction notice in its
place.

The authors agree that the approved manuscript will be made available under a Creative Commons CC-BY
license.

The submitting author declares that the contributions of all authors and conflict of interest statement are
included explicitly and in specific sections of the manuscript.

The authors declare that the manuscript was not deposited and/or previously made available on another
preprint server or published by a journal.

If the manuscript is being reviewed or being prepared for publishing but not yet published by a journal, the
authors declare that they have received authorization from the journal to make this deposit.

The submitting author declares that all authors of the manuscript agree with the submission to SciELO
Preprints.

Powered by TCPDF (www.tcpdf.org)

https://creativecommons.org/licenses/by/4.0/
http://www.tcpdf.org

	 

