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The restless target: cancer immunotherapy  
 
Paula Cortiñas Sardi  

 
 
“It was like sitting inside a huge drum played by a giant, and we looked dumb, shivering and hoping that our shell was not 
destroyed”.  
 
The story of Mr Sommer.  Patrick Süskind. 1991. 
 

The immune system has a sophisticated surveillance device that prevents the entry of infectious agents 
into the tissues of the body and prevents the malignant cells from reproducing by eliminating them 
when they just begin to transform. During the carcinogenesis there is an accumulation of genetic 
mutations, as well as epigenetic changes, which generate a loss of the regulation of the cellular 
processes that leads to cellular immortalization. These changes give rise to neoantigens which cause 
tumor cells to be recognized as distinct from normal cells. In order to perform an effective immune 
response against neoplastic cells, the following steps of the cancer-immunity cycle must be followed

1
:  

 
1. Release of neoantigens from the tumor.  
2. The capture and processing of neoantigens by dendritic cells (DC).  
3. Priming and activation of cells presenting antigens and T-cells in the lymph nodes.  
4. Trafficking of T cells to tumor. 
5. Infiltration of T cells into tumor.  
6. Recognition of neoplastic cells by T-cells.  
7. Killing of cancer cells.  
 

What happens from the immunological point of view in patients with cancer?  It has been described a 
dynamic immune process in relation to cancer composed of three phases: elimination, equilibrium and 
escape

2
. During the elimination phase, the immune system identifies the neoplastic cells and removes 

them. In the phase of equilibrium, neoplastic cells are not eliminated, but the immune system allows 
controlled growth, this phase being the longest.   In the phase of escape, there is immune evasion and 
cancer is clinically evident.   
In cancer patients, the immune system does not function properly, because neoantigens are not 
recognized as foreign and instead of producing a defense immune response, an immune response of 
tolerance is generated, passing from the phase of elimination to the evasion phase. Tumors have 
mechanisms of resistance as local immune evasion, induced tolerance and disruption of T-cells signaling. 
In parallel, other processes are recorded as immune edition, which produces less antigenic tumor 
cells

2
. These mechanisms give rise to suppression in the tumor microenvironment called immunostat 

function. Recent studies determined that this is the limiting step for immune resistance of tumors.  
Knowing the immunological behavior in cancer, immunotherapy emerges as a real treatment option, 
which aims to effectively carry out the cancer-immunity cycle and allow the patient's immune system to 
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eliminate the tumor.  However, in the pursuit of this goal, it stumbles with the thin line that divides an 
effective immune response against the malignant cells of an undesirable autoimmune reaction against 
healthy cells.  
 
The different immunotherapies have been designed to act in a specific way in some of the steps that 
comprise this cycle. Depending on the process they affect, they are divided into several groups:   
 

1. Recognition of antigens: Vaccines increase the presence of antigens recognized as foreign. 
Different types of vaccines have been evaluated, such as short peptides, tumor cells, vaccines 
with modified antigen presenting cells (dendritic cells of the patient) as sipuleucel-T for 
prostate cancer, with few clinical applications so far. Vaccines in cancer, unlike vaccines 
designed for infectious diseases, use patient antigens and are administered in a therapeutic, 
non-prophylactic way, which can increase autoimmune reactions. The problem with the 
vaccines against cancer seems to be the choice of the ideal antigen that generates specific 
antibodies against the tumor. However, according to the results so far with the implementation 
of certain therapeutic vaccines, recognition of antigen does not seem to be the solution to the 
problem of cancer immune activation.    

2. Oncolytic virus therapy
3
: Uses viruses that replicate within the tumor and eliminate it. It 

destroys tumor cells directly and promotes a systemic immune response against the tumor 
through the release of tumor antigens. The agent that has successfully developed so far is 
Talimogene laherparepvec (T-VEC), used in advanced melanoma. 

3. Adoptive cell therapy (ACT)
3
: Lymphocytes obtained from the patient's blood or directly from 

the tumor are used, activated in vitro and reinfused back into the patient with a cocktail of 
cytokines.  This treatment allows avoiding the tolerance to the malignant cells generating T 
cells more avid by the tumor. Will have carried out trials clinical in melanoma, sarcoma synovial 
and B-cells malignancies with a significant tumor regression.  

4. Control of the activation of T-cells: This is accomplished with an antibody that inhibits the 
union of the Citotoxic T- lymphocyte- associated antigen 4 (CTLA4), potent inhibitor of T-cell 
activation, to its ligand.  Ipilimumab is an anti-CTLA4 that allows the disinhibition of T 
lymphocyte response by promoting the formation of specific and non-specific T lymphocytes 
against the tumor. Unfortunately, many side effects have been reported because of the non-
specific amplified response. 

5. Immune checkpoint blockade: The PD-L1 molecule when bound to PD1 (Programmed Death 1) 
generates an immune suppression response. It have been developed several antibodies anti-
PD-L1 and anti-PD1, as nivolumab, atezolizumab, pembrolizumab, that generate a quick anti-
tumor response.  They have a lower toxicity than anti-CTLA4 agents so they have been 
approved for use in melanoma, lung, renal and breast cancer. Other molecules such as LAG3 
(Lymphocyte activation gene 3) and TIM3 (T cell immunoglobulin and mucin domain-containing 
3) are being evaluated and could be targets for therapies to improve antitumor immunity.   
 

Other immunological treatments applied in cancer are cytokines, such as interleukins (IL) and interferon 
(IFN), which activate the immune system in an unspecific way. Although they do not improve the 
patient's immune response, monoclonal antibodies that bind to certain molecules that favor, through 
different mechanisms, tumor growth have also been used, avoiding a specific action and killing the 
neoplastic cell.   
Immune therapy with a single agent has not been effective in most patients, that is why the 
combination of agents has been proposed as a more effective approach to cancer treatment. 
Combinations using agents that activate T lymphocytes with suppressors of immunostatic function have 
been combined, for example: ipilimumab with nivolumab, with encouraging results. Simultaneously, 
antineoplastic agents such as cyclophosphamide, which decreases the population of regulatory T 
lymphocytes, with tumor immunostat inhibitors can be used simultaneously to enhance each other, 
although they may increase the toxicity of the treatment as seen in clinical studies. The combination of T 
lymphocyte activators with monoclonal antibodies such as ipilimumab and bevacizumab, an anti-VEGF, 
has also been tested with favorable results in patients with advanced melanoma.  
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Similarly, understanding the biology of each patient regarding the cancer-immunity cycle through 
immunological markers will allow in the future to design an individualized therapy to achieve a specific 
immune response in each case.  
There is still a long way to go in the development of cancer immunotherapy, however, it is emerging as a 
promising tool because it potentiates physiological mechanisms to prevent the growth and progression 
of tumor cells, which would ensure the most effective elimination of the disease in a sustained way and 
with a lower toxicity than with conventional treatments. 
 
*Especialista en Ginecología, MSc en Reproducción. Coordinadora del Programa de Pesquisa de Cáncer de Cuello Uterino de 

SaludChacao. Instituto de Oncología Luis Razetti y Clínica Santa Sofía, Caracas, Venezuela. 
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