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ABSTRACT 
Cancer is one of the leading causes of global morbidity and mortality, making primary and 
secondary prevention essential strategies to reduce its incidence and impact on public 
health. This study aims to analyze the effects of preventive actions on reducing the burden 
of cancer, highlighting challenges and opportunities to improve cancer control policies. This 
is an integrative literature review, with a search for articles published between 2018 and 
2025 in the PubMed, SciELO, Web of Science, and Google Scholar databases, using 
controlled descriptors. The results show that primary prevention, through vaccination, 
tobacco control, and promotion of healthy habits, significantly reduces the risk of cancer, 
but faces barriers such as behavioral resistance and misinformation. Secondary prevention, 
focused on screening and early diagnosis, improved survival rates, but eliminated inequality 
of access and limited infrastructure of health services. It is concluded that the integration 
between both strategies, combined with investments in technology and health education, is 
essential to improve early detection and minimize the impacts of cancer on the population. 
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RESUMO  
O câncer é uma das principais causas de morbidade e mortalidade global, tornando a 
prevenção primária e secundária estratégias essenciais para reduzir sua incidência e 
impacto na saúde pública. Este estudo tem como objetivo analisar os efeitos das ações 
preventivas na redução da carga oncológica, destacando desafios e oportunidades para 
aprimorar as políticas de controle do câncer. Trata-se de uma revisão integrativa da 
literatura, com busca de artigos publicados entre 2018 e 2025 nas bases de dados 
PubMed, SciELO, Web of Science e Google Acadêmico, utilizando descritores controlados. 
Os resultados evidenciam que a prevenção primária, por meio da vacinação, controle do 
tabagismo e promoção de hábitos saudáveis, reduz significativamente o risco de câncer, 
mas enfrenta barreiras como resistência comportamental e desinformação. Já a prevenção 
secundária, focada no rastreamento e diagnóstico precoce, melhorou as taxas de 
sobrevida, porém eliminou a desigualdade de acesso e a infraestrutura limitada dos 
serviços de saúde. Conclui-se que a integração entre ambas as estratégias, aliada a 
investimentos em tecnologia e educação em saúde, é essencial para melhorar a detecção 
precoce e minimizar os impactos do câncer na população. 
 
Palavras-chave: Imunoterapia; Câncer; Terapias Biológicas; Avanços Terapêuticos.  
 
RESUMEN 
 
El cáncer es una de las principales causas de morbilidad y mortalidad a nivel mundial, lo 
que hace que la prevención primaria y secundaria sean estrategias esenciales para reducir 
su incidencia e impacto en la salud pública. Este estudio busca analizar los efectos de las 
acciones preventivas en la reducción de la carga oncológica, destacando los desafíos y las 
oportunidades para mejorar las políticas de control del cáncer. Se trata de una revisión 
bibliográfica integradora, con una búsqueda de artículos publicados entre 2018 y 2025 en 
las bases de datos PubMed, SciELO, Web of Science y Google Académico, utilizando 
descriptores controlados. Los resultados muestran que la prevención primaria, mediante la 
vacunación, el control del tabaco y la promoción de hábitos saludables, reduce 
significativamente el riesgo de cáncer, pero enfrenta barreras como la resistencia 
conductual y la desinformación. La prevención secundaria, centrada en el cribado y el 
diagnóstico precoz, mejoró las tasas de supervivencia, pero eliminó la desigualdad de 
acceso y la limitada infraestructura de los servicios de salud. Se concluye que la 
integración de ambas estrategias, combinada con inversiones en tecnología y educación 
para la salud, es esencial para mejorar la detección temprana y minimizar el impacto del 
cáncer en la población. 
 
Palabras clave: Inmunoterapia; Cáncer; Terapias biológicas; Avances terapéuticos. 
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INTRODUCTION 

Cancer represents one of the main challenges today, being one of the main causes 

of morbidity and mortality in the world. The biological complexity of tumors and their ability 

to evade immune make cancer treatment a field in constant evolution. Conventional 

therapies, such as surgery, chemotherapy, and radiation therapy, have significant 

limitations, including high toxicity and the development of therapeutic resistance. In this 

context, immunotherapy has emerged as an innovative paradigm, redirecting the focus to 

strengthening the immune system in the fight against tumor cells (Lutosa et al., 2024) 

Immunotherapy is based on the immune system's ability to recognize and eliminate 

malignant cells. Unlike traditional approaches, which act directly on the tumor, 

immunotherapy seeks to enhance the patient's own immune response, offering a long-

lasting and, in many cases, less aggressive effect. This strategy has shown great clinical 

impact, particularly in neoplasms previously considered to have an unfavorable prognosis 

(Lutosa et al., 2024) 

Among the most studied immunotherapeutic approaches, immune checkpoint 

inhibitors stand out, which block inhibitory signals from tumor cells, allowing a more 

effective response of T lymphocytes. Drugs such as pembrolizumab and nivolumab, which 

act on the PD-1/PD-L1 pathway, have revolutionized the treatment of tumors such as 

melanoma and non-small cell lung cancer, substantially improving patient survival 

(Evangelista; Silva; Loureiro 2023).  

Another relevant innovation is the therapy with genetically modified T cells, known as 

CAR-T cells. This strategy consists of the ex vivo manipulation of the patient's T 

lymphocytes, giving them the ability to recognize specific tumor antigens. The use of CAR-T 

cells has shown great efficacy in the treatment of hematological malignancies, such as 

leukemia and lymphomas, resulting in considerable remission rates (Evangelista; Silva; 

Loureiro 2023). 

Moreover, therapeutic cancer vaccines are a promising approach as they aim to 

stimulate a long-lasting anti-tumor immune response. Examples include the human 

papillomavirus (HPV) vaccine, which is widely used in the prevention of cervical cancer, and 

other experimental strategies targeting solid and hematological tumors (Lombardi et al., 

2021). 
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Monoclonal antibodies also play an essential role in immunotherapy, acting on cell 

signaling and blocking pathways critical for tumor proliferation. Molecules such as 

trastuzumab, used in HER2-positive breast cancer, have demonstrated a significant clinical 

impact by modulating the immune response and inhibiting tumor progression (Vidal; 

Flowers; Pepe 2018). 

Despite the advances, immunotherapy faces important challenges, such as tumor 

resistance, side effects associated with exacerbated activation of the immune system, and 

the high cost of therapies. Resistance may occur due to the selection of less immunogenic 

tumor cells or the expression of immune escape mechanisms, requiring the development of 

new therapeutic strategies. Side effects of immunotherapy include autoimmune reactions, 

such as colitis, pneumonitis, and endocrinopathies, which require close monitoring and 

expert management. Thus, current research seeks to refine therapeutic approaches to 

maximize benefits while minimizing associated risks (Lombardi et al., 2021). 

The high cost of immunotherapies also poses a challenge for their large-scale 

implementation, especially in public health systems. Studies are looking for alternatives to 

make these therapies more accessible, either through the development of biosimilars or the 

optimization of therapeutic regimens. The association of immunotherapy with other 

approaches, such as chemotherapy and targeted therapies, has been investigated as a 

way to enhance the therapeutic response and overcome resistance mechanisms. Clinical 

trials demonstrate that these combinations can significantly improve clinical outcomes, 

opening new perspectives for cancer treatment (Evangelista; Silva; Loureiro 2023). 

Precision medicine has also contributed to the personalization of immunotherapies, 

allowing the selection of predictive biomarkers of response and the development of 

individualized therapeutic approaches. This allows for more effective treatments with a 

lower risk of adverse effects. The advancement of biotechnology and bioinformatics has 

driven new immunotherapeutic strategies, including the use of nanomedicine and gene 

editing to enhance the immune response against tumors. These innovations promise to 

further expand the potential of immunotherapy in oncology (Vidal; Flowers; Pepe 2018). 

Given this scenario, this article aims to discuss the main advances in immunological 

therapy applied to cancer, analyzing its mechanisms of action, clinical impact, and future 

perspectives. The review will also address challenges to be overcome for immunotherapy to 

be consolidated as an accessible and effective therapeutic strategy in modern oncology. 
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METHODOLOGY 

 

This research is characterized as an integrative review of the literature, whose 

purpose is to gather and critically analyze the available evidence on advances in 

immunological therapy in cancer treatment. The integrative review enables the synthesis of 

knowledge and the incorporation of relevant studies that address different aspects of the 

theme, allowing a broad and in-depth understanding of the object of study. 

 

Study Type 

The present study is an integrative review, according to the methodology described 

by Whittemore and Knafl (2005), which comprises six stages: formulation of the research 

question, literature search, selection of studies, critical evaluation of the articles, analysis 

and synthesis of data and presentation of results. 

 

Research Question 

The guiding question was structured based on the PICO strategy (Population, 

Intervention, Comparator and Outcome - outcome), aiming to ensure the objectivity and 

relevance of the review. The research question formulated was, "What are the recent 

advances in immune therapy applied to cancer treatment, and what are their clinical 

impacts?" 

 

Inclusion and Exclusion Criteria 

Studies published between 2018 and 2025, available in full, in Portuguese, English, 

or Spanish, that addressed advances in cancer immunotherapy, were included. Duplicate 

studies, opinion articles, letters to the editor, and non-systematized reviews were excluded. 

 

Data Sources and Search Procedures 

The electronic search was performed in the PubMed, SciELO, Web of Science and 

Google Scholar databases, using controlled and uncontrolled descriptors, according to the 

terminology of Medical Subject Headings (MeSH) and Health Sciences Descriptors (DeCS). 

The descriptors used were: "Immunotherapy", "Cancer", "Biological Therapies", 

"Therapeutic Advances", combined with the Boolean operators AND and OR. 
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Selection and Evaluation of Studies 

The identified studies were initially screened by reading titles and abstracts, in order 

to verify adherence to the inclusion criteria. Eligible articles were analyzed in full, and 

submitted to critical evaluation using the methodological classification tool CASP (Critical 

Appraisal Skills Programme), ensuring the quality of the evidence included. 

 

Data Analysis and Synthesis 

The data were organized in a synthesis matrix, including the following information: 

authors, year of publication, study objective, methodology, main findings and conclusions. 

The analysis was carried out in a descriptive and qualitative way, discussing the main 

findings in relation to the existing literature. 

 

Ethical Considerations 

As this is an integrative review, this research did not involve experimentation with 

human beings, dispensing with the need for approval by an ethics committee. However, all 

studies included respected ethical principles and were properly referenced, ensuring the 

scientific integrity of the work. 

 

RESULTS AND DISCUSSION  

 

Immunotherapy has been consolidated as one of the pillars of cancer treatment, 

modifying the traditional approach and offering new therapeutic possibilities for cancer 

patients. According to Pettersen et al. (2025), advances include the introduction of immune 

checkpoint inhibitors, which act to reactivate the immune system by blocking proteins that 

prevent the effective immune response against tumor cells. This strategy has shown great 

efficacy in tumors such as melanoma and lung cancer, improving patient survival. 

However, the study by Silva et al. (2024), highlights that tumor resistance remains 

one of the main challenges of immunotherapy. Cancer cells have evasion mechanisms, 

such as modifying the expression of antigens and creating an immunosuppressive 

microenvironment. This reinforces the need for new strategies, such as combining 

immunotherapy with other therapeutic modalities. 
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The combination of immunotherapy and chemotherapy has been widely studied. 

According to Knight et al. (2023), the administration of chemotherapy drugs can sensitize 

the tumor and increase the expression of tumor antigens, facilitating the action of the 

immune system. Clinical results have demonstrated that this approach has the potential to 

improve response rates, especially in tumors resistant to immunotherapy monotherapies. 

Another significant advance was the introduction of CAR-T cells, which represent a 

new era in immunotherapy. As discussed by Pereira et al (2024), this approach involves 

genetically modifying the patient's T lymphocytes, allowing them to recognize and attack 

tumor cells in a specific way. This technology has shown promising results in leukemias and 

lymphomas, with response rates exceeding 80%. However, the high cost and severe side 

effects, such as cytokine release syndrome, are still barriers to its widespread 

implementation. 

Therapeutic vaccines have also gained space in oncology. Cavalcante et al. (2024), 

report that dendritic cell-based vaccines can stimulate the immune system to recognize 

tumor cells and induce a long-lasting immune response. Although this approach has 

demonstrated efficacy in experimental models, its clinical application is still limited due to 

response variability among patients. 

In addition to the strategies mentioned, passive immunotherapy, which includes the 

use of monoclonal antibodies, also plays a key role in cancer treatment. Penatti et al. 

(2019), explain that this approach allows direct attack on tumor cells through antibodies 

designed to bind to specific receptors. Trastuzumab, for example, has been widely used in 

HER2-positive breast cancer, increasing the overall survival of these patients. 

However, one of the main challenges of immunotherapy remains the personalization 

of treatment. According to Braga (2024), the identification of predictive biomarkers is crucial 

to ensure that the most suitable patients receive the right therapy. Recent studies have 

investigated PD-L1 expression and mutations in the BRCA gene as determinant factors for 

the efficacy of immunotherapy, paving the way for more individualized approaches. 

Another limiting factor of immunotherapy is its accessibility. Campos et al. (2020) 

highlight that, in developing countries, the high cost of these treatments prevents their 

widespread implementation. Government strategies and funding policies are needed to 

ensure that more patients have access to these innovative therapies. 

The future of immunotherapy in oncology will depend on the ability of researchers to 

overcome current challenges. New approaches, such as the use of nanotechnology to 
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improve the delivery of immunotherapy drugs, are being investigated. Gaião et al. (2025), 

suggest that the use of nanoparticles can increase the efficacy of the therapy, reducing side 

effects and improving the specificity of treatment against tumor cells. 

To summarize the main advances in oncological immunotherapy, Table 1 is 

presented, which brings together the main types of immunotherapy, their mechanisms of 

action, clinical indications, and associated challenges. 

Table 1 – Main Advances in Oncological Immunotherapy 

TYPE OF 
IMMUNOTHERAPY 

MECHANISM 
OF ACTION 

CLINICAL 
INDICATIONS 

CHALLENGES REFERENCES 

Immune Checkpoint 
Inhibitors 

Block 
proteins that 

inhibit the 
immune 

response 
(PD-1, PD-

L1, CTLA-4) 

Melanoma, lung 
cancer, kidney 
cancer, bladder 

cancer 

Tumor 
resistance, 

autoimmune 
adverse effects 

Pettersen et al. 
(2025) 

CAR-T Cell 
Therapies 

Genetic 
modification 
of T cells to 
recognize 

and destroy 
cancer cells 

Leukemias and B 
lymphomas 

(experimental 
use for solid 

tumors) 

High toxicity, 
high cost, 

limited efficacy 
in solid tumors 

Pereira et al. 
(2024) 

Therapeutic 
Vaccines 

Stimulation of 
the immune 

system 
through the 
presentation 

of tumor 
antigens 

Prostate cancer, 
melanoma and 
cervical cancer 

Low 
immunogenicity 

in some 
patients, need 
for adjuvants 

Knight et al. 
(2023) 

Passive 
Immunotherapy 

(Monoclonal 
Antibodies) 

Delivering 
antibodies 
ready to 

attack tumor 
cells 

Breast cancer 
(HER2+), 
Hodgkin's 
lymphoma 

Side effects, 
resistance 

development 

Penatti (2019) 

Combination of 
Immunotherapy and 

Chemotherapy 

Increased 
immune 

response 
through tumor 
sensitization 

Lung cancer, 
colorectal cancer 

Need for 
greater 

personalization, 
increased 

toxicity 

Cavalcante et al. 
(2024) 

Combination of 
Immunotherapy and 

Radiotherapy 

Enhancement 
of tumor 
antigen 

exposure for 
improved 

Head and neck 
cancer, lung 

cancer 

Risk of 
exacerbated 
inflammation 

and damage to 
healthy tissues 

Topalian et al. 
(2015) 
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immune 
response 

Source: Authors, 2025. 

 

After analyzing the main types of immunotherapy, it is essential to understand how 

the effectiveness of these therapies can vary according to the type of cancer and the 

patient's biological profile. According to Knight et al. (2023), immunotherapy has shown 

superior results in melanoma and lung cancer, but its application in solid tumors, such as 

gastric and pancreatic cancer, still faces challenges related to the immunosuppressive 

microenvironment of these neoplasms. 

This factor is corroborated by Pettersen et al. (2025), who highlight that the presence 

of a hostile microenvironment reduces the effectiveness of immune checkpoint inhibitors. 

Solid tumors often create a protective niche that inhibits the infiltration of activated T cells, 

hindering effective immune response. On the other hand, the combination of 

immunotherapy with conventional therapies has been studied as a promising alternative. 

According to Braga (2024), chemotherapy can facilitate tumor immunogenicity by inducing 

immunogenic cell death, making cancer cells more susceptible to attack by the immune 

system. 

Despite this potential, Pettersen et al. (2025), further argues that the concomitant 

use of chemotherapy and immunotherapy can lead to exacerbated side effects, including 

hematological toxicity and generalized immune dysfunction. This adverse interaction raises 

questions about the need for adjustments in doses and in the choice of the optimal 

therapeutic regimen. 

Another important aspect to consider is the toxicity of CAR-T cell therapies. As 

reported by Pereira et al. (2024), this approach can trigger cytokine release syndrome, a 

serious side effect that can lead to systemic inflammation and multi-organ failure. Although 

it is a promising therapy, the need for careful management of toxicity is still a limiting factor 

for its widespread adoption. 

In addition, the development of tumor resistance to immunotherapy remains a critical 

challenge. Campos et al. (2020), emphasize that the genetic plasticity of tumors allows 

them to acquire mutations that make them less susceptible to the action of T cells. 

Advances in bioinformatics and genomic sequencing have contributed to the 

personalization of immunotherapy. As pointed out by Silva et al. (2024), the development of 
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artificial intelligence algorithms has made it possible to predict which patients will respond 

best to immunotherapy, optimizing therapeutic decisions. 

Finally, the future prospects of immunotherapy point to the creation of increasingly 

personalized and less toxic therapies. Nanotechnology, for example, emerges as an 

innovative strategy to improve the delivery of immunotherapies directly into the tumor 

microenvironment, minimizing systemic adverse effects and enhancing the efficacy of the 

immune response. 

Thus, although immunotherapy has consolidated itself as one of the main advances 

in cancer treatment, there are still challenges to be overcome. The combination of 

therapies, the development of new biotechnological approaches, and the personalization of 

treatment will be essential to optimize their benefits and ensure greater access to an 

expanded number of patients in the future. 

 

FINAL CONSIDERATIONS 

Immunotherapy has redefined cancer treatment by strengthening the immune 

system's response against tumor cells. Advances in checkpoint inhibitors, CAR-T cells, and 

therapeutic vaccines demonstrate efficacy, but challenges such as tumor resistance, 

toxicity, and high cost still limit their broad application. The combination of immunotherapy 

with chemotherapy and radiotherapy emerges as an alternative to overcome therapeutic 

barriers, although it requires strict control of side effects. The personalization of the 

treatment, based on the identification of biomarkers, has been pointed out as essential to 

optimize the results.  

However, the accessibility of immunotherapy is still an obstacle, especially in low- 

and middle-income countries. The development of new technologies, such as 

nanotechnology and bioengineering, can reduce costs and increase their effectiveness. In 

view of this, immunotherapy is consolidated as one of the pillars of modern oncology, but its 

full implementation requires overcoming technical, economic, and clinical challenges. 

Continued research and expanded access policies will be key to ensuring that more 

patients can benefit from this innovation. 
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