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Abstract.  Cancer  is  a  group  of  diseases  characterized  by  uncontrolled  cell  growth  and 
proliferation, often leading to the formation of a primary tumor capable of spreading to distant 
tissues through metastasis.  Tumorigenic cells typically exhibit loss of differentiation, genetic 
instability,  and  anchorage  independence.  Genetic  and  epigenetic  alterations  contribute  to 
treatment resistance by disrupting cellular homeostasis. A hallmark of malignancy is the ability 
of  tumor  cells  to  detach  from  the  primary  site,  invade  surrounding  tissues,  and  establish 
secondary tumors.  Five key features enable metastatic  success:  motility,  invasion,  plasticity, 
modulation of the tumor microenvironment (TME), and colonization capacity. Recent advances 
have  revealed  the  complexity  of  the  TME,  composed  of  various  non-tumor  cells  such  as  
fibroblasts, endothelial cells, and immune cells, all of which dynamically interact with tumor 
cells. The immune system plays a dual role in this context, either suppressing or promoting 
tumor  development.  Initially  thought  to  act  solely  through  immunosurveillance—as 
hypothesized by Burnet and Thomas—subsequent studies showed that immune responses can 
also favor tumor progression. For instance, macrophages, neutrophils, and T cells may be co-
opted  by  tumors  to  facilitate  growth  and  metastasis,  while  chronic  inflammation  fosters 
angiogenesis and invasion. This narrative review explores the ambiguous role of the immune  
system in cancer, focusing on both tumor suppression and progression. Literature was sourced 
from  major  scientific  databases  using  descriptors  related  to  cancer  and  immune  response. 
Additionally,  insights  were  drawn from the  author’s  previous  research on a  triple-negative 
breast cancer model in mice. Understanding the interplay between immune cells and the TME is  
essential for developing more effective immunotherapeutic strategies. Targeting components of  
the TME may improve clinical outcomes by shifting the balance toward anti-tumor immunity.
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1. Introduction
Cancer  is  the  name  given  to  a  group  of  diseases 
characterized  by  uncontrolled  cell  growth  and 
proliferation, leading to the formation of a primary 
tumor which, through the process of metastasis, can 
damage adjacent or distant organs (1).

Tumorigenic cells are characterized by a loss of full 
differentiation  capacity,  genetic  instability,  and 
anchorage independence (2)

Genetic  and  epigenetic  alterations  that  deregulate 
cellular control mechanisms and ultimately disrupt 
homeostasis also influence the resistance potential 

of a neoplasm to certain types of treatments (3) (4)
(5)(6).

A  key  hallmark  of  malignancy  is  the  ability  of  a 
neoplastic  cell  subpopulation  to  detach  from  the 
primary tumor, cross the basement membrane, and 
invade  secondary  tissues  to  form  metastases.

Although  the  metastatic  process  involves  several 
stages,  five  characteristics  are  essential  for  the 
successful establishment of secondary tumor sites: 
1) Motility; 2) Invasion; 3) Plasticity; 4) Modulation 
of  the  tumor  microenvironment;  and  5) 
Colonization capacity of secondary tissues  (2). 



The co-option of both lymphatic and blood vessels is 
another strategy used to increase the efficiency of 
circulating  tumor  cell  (CTC)  transport  until  they 
reach a new site for secondary tumor formation. To 
succeed,  CTCs  must  resist  both  mechanical  stress 
and immune surveillance.

In  recent  years,  advances  in  cancer  biology  have 
revealed  the  complexity  of  the  tumor 
microenvironment (TME). The TME is composed of 
various  non-tumor  cells,  including  fibroblasts, 
endothelial  cells,  and  multiple  immune  cell  types, 
which  dynamically  interact  with  tumor  cells  and 
play a critical role in cancer progression (7)

The role of the immune system within the TME has 
received  increasing  attention,  as  immune  cells 
initially  recruited  to  combat  the  tumor  may  be 
reprogrammed  to  support  tumor  growth. 
Macrophages, neutrophils, and T cells, for example, 
may promote cancer cell proliferation and facilitate 
their  spread,  while  cancer-associated  fibroblasts 
(CAFs)  contribute  to  stromal  remodeling,  aiding 
invasion and metastasis (8)(9).

Thus, understanding the interactions between 
tumor cells and the various components of the TME, 
as well as their mechanisms of action, is crucial for 
the development of more effective cancer therapies. 
Targeting components of the tumor 
microenvironment may enhance clinical outcomes 
by modifying the setting in which the tumor thrives.

2. Methodology
This work is a narrative review aimed at compiling 
available  literature  on  the  relationship  between 
tumor  repression/progression  and  the  immune 
response.

Scientific  articles  were  sourced  from  PubMed, 
Springer,  Web  of  Science,  SciELO,  and  Google 
Scholar using the descriptors and Boolean operator 
["Cancer"  AND  "Immune  Response"].  Articles 
published between [initial year] and [final year] in 
English and Portuguese were included.

In  addition,  the  author’s  undergraduate  thesis  in 
Biological  Sciences,  entitled  “Development  and 
Characterization of a Triple-Negative Breast Cancer 
Model from 4T1 Cells in Balb/c Mice,” was used to 
select  references  addressing  cancer,  tumor 
microenvironment,  and their relationship with the 
immune system.

3. Results and Discussion
The  immune  system  can  play  dual  roles  in  both 
tumor suppression and promotion.

In early studies linking immune response to tumor 
development,  Burnet  and  Thomas  proposed  the 
immunosurveillance  hypothesis,  which  suggested 

that  immunocompetent  organisms  would  be  less 
susceptible to tumor progression than those with a 
suppressed immune system.  However,  subsequent 
studies indicated that the immune system might not 
be sufficient to fully perform this role.

Interest in immunosurveillance was renewed after 
studies  showed  that  mice  lacking  IFN-γ 
responsiveness  were  more susceptible  to  primary 
tumor formation when exposed to carcinogens (12) 
(13) (14)

It  is  well  known  that  the  immune  system  can 
perform  functions  to  prevent  malignant  tumor 
development.  These  include  the  suppression  of 
virus-induced  tumors  via  protection  against  viral 
infections, the prevention of inflammation-inducing 
pathogens  from  establishing  a  tumor-promoting 
environment,  and  the  elimination  of  tumor  cells 
expressing  receptors  recognized  by  immune 
cells(15)

However,  emerging  evidence  suggests  that  both 
innate and adaptive immune cells  within the TME 
may contribute to tumor progression. In addition to 
being major stromal components capable of shaping 
the microenvironment,  innate immune cells,  along 
with cytokines in the TME, alter immune responses 
and  create  a  pro-inflammatory  environment 
conducive to tumor progression.

The characterization of inflammation may be key to 
understanding this ambiguous immune role. Acute 
inflammation appears to be more protective,  as  it 
helps  defend the  body  from infections  that  might 
otherwise lead to malignancy.  In contrast,  chronic 
inflammation is associated with tumor progression, 
contributing  from  genotoxic  stress-induced  tumor 
initiation to cell proliferation through the induction 
of angiogenesis and tissue invasion(16).

Among  the  most  studied  immune  cells  are 
macrophages  (Mφs),  dendritic  cells  (DCs), 
neutrophils,  myeloid-derived  suppressor  cells 
(MDSCs),  natural  killer  cells  (NKs),  and  innate 
lymphoid cells (ILCs).

T  lymphocytes,  for  instance,  are  known  for  their 
strong  cytotoxic  potential,  leading  to  a  pro-
inflammatory  phenotype  via  Th1  cells  or  an 
immunosuppressive  phenotype via  Th2 cells.  This 
duality makes T lymphocytes important targets in 
the  study  of  the  immune  system's  role  in  cancer 
progression.

In a tumor environment, both types of inflammation 
and their respective consequences may coexist, with 
the  balance  between  tumor  suppression  and 
promotion  depending  on  the  prevailing  type  of 
immune activity in that particular tumor model.

Additionally, the strength of an individual's immune 
response—including  the  quantity,  quality,  and 
spatial  distribution  of  tumor-infiltrating 



lymphocytes  (TILs)—is  closely  tied  to  patient 
prognosis,  with  immunodeficiency  often  being 
linked to a higher risk of cancer development (17) 
(18)

Nevertheless,  some  studies  suggest  that  immune 
recognition of tumor cells does not always result in 
tumor  destruction.  This  is  exemplified  in  patients 
with progressing tumors who display high levels of 
antibodies  and  T  cells  against  tumor  antigens, 
suggesting  that  immune  evasion  mechanisms 
employed by cancer cells remain poorly understood 
and warrant further investigation.

 

4. Conclusion
Os  trabalhos  exoistentes  até  agora  demonstraram 
que o sistema immune pode estar relacionado tanto 

na supressão tumoral quanto em sua promoção,  a 
depender  da  maneira  por  meio  da  quale  le  está  
sendo  ativado,  bem  como  a  depender  da  pró pria 
modulação  do  sistema  immune  de  cada  indivídio. 
Estudos  futuros  ainda  seguem  sendo  necessaries 
para  melhor  elucidar  cé lulas  do  sistema  immune, 
bem  como  sua  modulaçã o  para  se  tornaram  bon 
salvos terapêuticos. 
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Abstract. Cancer is a group of diseases characterized by uncontrolled cell growth and proliferation, often leading to the formation of a primary tumor capable of spreading to distant tissues through metastasis. Tumorigenic cells typically exhibit loss of differentiation, genetic instability, and anchorage independence. Genetic and epigenetic alterations contribute to treatment resistance by disrupting cellular homeostasis. A hallmark of malignancy is the ability of tumor cells to detach from the primary site, invade surrounding tissues, and establish secondary tumors. Five key features enable metastatic success: motility, invasion, plasticity, modulation of the tumor microenvironment (TME), and colonization capacity. Recent advances have revealed the complexity of the TME, composed of various non-tumor cells such as fibroblasts, endothelial cells, and immune cells, all of which dynamically interact with tumor cells. The immune system plays a dual role in this context, either suppressing or promoting tumor development. Initially thought to act solely through immunosurveillance—as hypothesized by Burnet and Thomas—subsequent studies showed that immune responses can also favor tumor progression. For instance, macrophages, neutrophils, and T cells may be co-opted by tumors to facilitate growth and metastasis, while chronic inflammation fosters angiogenesis and invasion. This narrative review explores the ambiguous role of the immune system in cancer, focusing on both tumor suppression and progression. Literature was sourced from major scientific databases using descriptors related to cancer and immune response. Additionally, insights were drawn from the author’s previous research on a triple-negative breast cancer model in mice. Understanding the interplay between immune cells and the TME is essential for developing more effective immunotherapeutic strategies. Targeting components of the TME may improve clinical outcomes by shifting the balance toward anti-tumor immunity.
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		Introduction



Cancer is the name given to a group of diseases characterized by uncontrolled cell growth and proliferation, leading to the formation of a primary tumor which, through the process of metastasis, can damage adjacent or distant organs (1).

Tumorigenic cells are characterized by a loss of full differentiation capacity, genetic instability, and anchorage independence (2)

Genetic and epigenetic alterations that deregulate cellular control mechanisms and ultimately disrupt homeostasis also influence the resistance potential of a neoplasm to certain types of treatments (3) (4)(5)(6).

A key hallmark of malignancy is the ability of a neoplastic cell subpopulation to detach from the primary tumor, cross the basement membrane, and invade secondary tissues to form metastases.



Although the metastatic process involves several stages, five characteristics are essential for the successful establishment of secondary tumor sites: 1) Motility; 2) Invasion; 3) Plasticity; 4) Modulation of the tumor microenvironment; and 5) Colonization capacity of secondary tissues  (2). 

The co-option of both lymphatic and blood vessels is another strategy used to increase the efficiency of circulating tumor cell (CTC) transport until they reach a new site for secondary tumor formation. To succeed, CTCs must resist both mechanical stress and immune surveillance.

In recent years, advances in cancer biology have revealed the complexity of the tumor microenvironment (TME). The TME is composed of various non-tumor cells, including fibroblasts, endothelial cells, and multiple immune cell types, which dynamically interact with tumor cells and play a critical role in cancer progression (7)

The role of the immune system within the TME has received increasing attention, as immune cells initially recruited to combat the tumor may be reprogrammed to support tumor growth. Macrophages, neutrophils, and T cells, for example, may promote cancer cell proliferation and facilitate their spread, while cancer-associated fibroblasts (CAFs) contribute to stromal remodeling, aiding invasion and metastasis (8)(9).

Thus, understanding the interactions between tumor cells and the various components of the TME, as well as their mechanisms of action, is crucial for the development of more effective cancer therapies. Targeting components of the tumor microenvironment may enhance clinical outcomes by modifying the setting in which the tumor thrives.



		Methodology



This work is a narrative review aimed at compiling available literature on the relationship between tumor repression/progression and the immune response.

Scientific articles were sourced from PubMed, Springer, Web of Science, SciELO, and Google Scholar using the descriptors and Boolean operator ["Cancer" AND "Immune Response"]. Articles published between [initial year] and [final year] in English and Portuguese were included.

In addition, the author’s undergraduate thesis in Biological Sciences, entitled “Development and Characterization of a Triple-Negative Breast Cancer Model from 4T1 Cells in Balb/c Mice,” was used to select references addressing cancer, tumor microenvironment, and their relationship with the immune system.

		Results and Discussion



The immune system can play dual roles in both tumor suppression and promotion.

In early studies linking immune response to tumor development, Burnet and Thomas proposed the immunosurveillance hypothesis, which suggested that immunocompetent organisms would be less susceptible to tumor progression than those with a suppressed immune system. However, subsequent studies indicated that the immune system might not be sufficient to fully perform this role.

Interest in immunosurveillance was renewed after studies showed that mice lacking IFN-γ responsiveness were more susceptible to primary tumor formation when exposed to carcinogens (12) (13) (14)

It is well known that the immune system can perform functions to prevent malignant tumor development. These include the suppression of virus-induced tumors via protection against viral infections, the prevention of inflammation-inducing pathogens from establishing a tumor-promoting environment, and the elimination of tumor cells expressing receptors recognized by immune cells(15)

However, emerging evidence suggests that both innate and adaptive immune cells within the TME may contribute to tumor progression. In addition to being major stromal components capable of shaping the microenvironment, innate immune cells, along with cytokines in the TME, alter immune responses and create a pro-inflammatory environment conducive to tumor progression.

The characterization of inflammation may be key to understanding this ambiguous immune role. Acute inflammation appears to be more protective, as it helps defend the body from infections that might otherwise lead to malignancy. In contrast, chronic inflammation is associated with tumor progression, contributing from genotoxic stress-induced tumor initiation to cell proliferation through the induction of angiogenesis and tissue invasion(16).

Among the most studied immune cells are macrophages (Mφs), dendritic cells (DCs), neutrophils, myeloid-derived suppressor cells (MDSCs), natural killer cells (NKs), and innate lymphoid cells (ILCs).

T lymphocytes, for instance, are known for their strong cytotoxic potential, leading to a pro-inflammatory phenotype via Th1 cells or an immunosuppressive phenotype via Th2 cells. This duality makes T lymphocytes important targets in the study of the immune system's role in cancer progression.

In a tumor environment, both types of inflammation and their respective consequences may coexist, with the balance between tumor suppression and promotion depending on the prevailing type of immune activity in that particular tumor model.

Additionally, the strength of an individual's immune response—including the quantity, quality, and spatial distribution of tumor-infiltrating lymphocytes (TILs)—is closely tied to patient prognosis, with immunodeficiency often being linked to a higher risk of cancer development (17) (18)

Nevertheless, some studies suggest that immune recognition of tumor cells does not always result in tumor destruction. This is exemplified in patients with progressing tumors who display high levels of antibodies and T cells against tumor antigens, suggesting that immune evasion mechanisms employed by cancer cells remain poorly understood and warrant further investigation.



















































 

		Conclusion



Os trabalhos exoistentes até agora demonstraram que o sistema immune pode estar relacionado tanto na supressão tumoral quanto em sua promoção, a depender da maneira por meio da quale le está sendo ativado, bem como a depender da própria modulação do sistema immune de cada indivídio. Estudos futuros ainda seguem sendo necessaries para melhor elucidar células do sistema immune, bem como sua modulação para se tornaram bon salvos terapêuticos. 
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