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 “Take the wrong way  

is to reach the snow  

and to reach the snow  

is pacer for twenty centuries herbs of the cemeteries”.  

Federico García Lorca  

Small infinite poem. A poet in New York. 1929. 

  

Research in cancer immunology is one field which has progressive advances in recent 

years, both in the understanding of the mechanisms and pathways of activation and 

response, as in the design of immunotherapy that has shown utility and specificity in the 

treatment of some types of cancer. The activation of the immune response induced by 

chemotherapy, radiotherapy, antibodies and/or targeted therapy, can result in effects 

that favor removing the tumor through a timely and adequate immune response by the 

host1.   Once occurring cell death induced by anthracyclines or oxiliplatin, mediators are 

released which activate antigen presenting cells and stimulate the immune system. 

Trastuzumab, a monoclonal antibody anti-HER-2 (Human Epidermal Growth Factor), owns 

part of its antitumor action to cell cytotoxicity mediated by antibodies, through the 

attraction of cytotoxic cells of the immune system to the tumor site.  This phenomenon is 

also described with the endocrine therapy with aromatase inhibitors giving rise to an 

activation of the immune system that improves the efficiency of this treatment.  

As part of therapies designed to enhance known immune responses, recently arises 

pembrolizumab, a monoclonal antibody against the programmed death receptor 1 called 

PD-1, constituting the first immune therapy addressed to this target approved for the 

treatment of cancer, and in its first indication against metastatic melanoma2. The PD-1 

receptor is primarily expressed in T cells, but can also be done in B cells, natural killer T 

cells, monocytes and dendritic cells. In normal tissues, this receptor acts as a check-point 

for the recognition of its own cells preventing autoimmune reactions by T cells.  If the 
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receptor is not attached to their ligands, PD-L1 and L2, happens a normal immune 

response by T cells; however, when it is attached inhibits proliferation of secretion of 

cytokines, cytotoxicity of cells and T-cell, generating an immunosuppression characterized 

by the cancellation of the immune function of T cells.  

In the case of malignant tumors, the ligand PD-L1 expressed by tumor cells, binds to PD-1 

of T cells triggering an inhibitory signaling downstream of the TCR (T Cell antigen 

Receptor), blocking effector functions and suppressing the immune response, diminishing 

the ability of T cells to deal with the tumor. The expression of PD-L1 by malignant cells 

may occur as a result of the presence of cytokines produced by T cells, which is called 

Adaptive immune resistance, which is a mechanism of protection that have malignant 

cells against the patient's immune response.  

Pembrolizumab block the PD-1 receptor and prevents the binding by their ligands, PD-L1 

and PD-L2, which ensures that T-cells will fight the tumor. However, for the treatment to 

be effective, is required the presence of cells of the immune system in the tumor 

periphery.  This monoclonal antibody is administered intravenously every three weeks, 

and the main side effects described are: fatigue, cough, itching, nausea, Pneumonitis and 

hepatitis. At the moment are being conducted phase III studies in non-small cells lung 

cancer as well as renal carcinoma, negative triple breast cancer and other solid and 

haematological tumors.  

The current model for the treatment of breast cancer, except in tumors expressing 

HER2Neu, does not use immunotherapy because it has been considered a neoplasm with 

few immunological objectives adequately recognized and that can be modulated. In a vast 

majority of cases is a tumor that expresses hormone receptors and since several decades 

the hormone point of view specific therapy has been one of the main foundations of the 

treatment. However, the triple-negative breast cancer (TNBC) is a type that does not 

express hormone receptors, and HER-2, then due to the lack of expression of these 

receptors, in addition to chemotherapy, has few options for adjuvant treatment. After the 

diagnosis and treatment of this type of tumor, occurs a tense wait until it appears a 

relapse without any treatment in the meantime, unlike the types with receptors of 

estrogen and/or progesterone or HER-2neu positive, for which there is a recognized 

therapy long term that effectively reduces relapse. Today, the TNBC presents an 

aggression and a higher rate of relapse which makes it one of the most fearsome and 

lethal tumors. 

During the San Antonio Breast Cancer Symposium, in Texas in December 2014, it was 

presented a study in Phase Ib on the use of pembrolizumab in patients with TNBC3.  27 

patients with advanced negative triple breast cancer were evaluated and with PD-L1 
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receptor positive. Although it was a small sample, the results reported are promising: a 

patient achieved a complete response with treatment, four had partial response and in 

seven the disease remained stable.  Anti-tumor response in 18% of the patients is a very 

encouraging result, considering that breast cancer is not considered until now a neoplasia 

potentially treatable with immunotherapy because the immune infiltrate is much lower 

than in other types of cancer such as melanoma and lung cancer. It seems, judging from 

the results of these trials, that this drug might be effective at breast level too. 

According to The Cancer Genome Atlas, the expression of PD-L1 is significantly higher in 

the TNBC compared with other types; in addition, breast tumors that express PD-L1, which 

are approximately 20%, have greater infiltration of CD8 +, which makes this type of tumor 

therapeutic target for drugs that activate the patient's immune response, as it is the case 

of pembrolizumab4.  Molecular biology definitely will allow the characterization of the 

molecular profile of tumors to predict response and design tailored specific treatment. 

Therapy with monoclonal antibodies is probably the closest thing to the much desired 

individualized therapy, the precise magic bullet brilliantly envisioned by Paul Ehrlich at the 

beginning of the 20th century. A better understanding of the dynamics of immune 

response in cancer and the relationship between a tumor and the patient's immune 

system will allow in the short and medium term treatments using natural body defense 

systems to fight malignant cells.  For sure pembralizumab could open the door to the 

onset of immune therapy in the TNBC, giving patients a new treatment option and a 

better life expectancy. 

*Instituto de Oncología Luis Razetti, Salud Chacao y Clínica Santa Sofía, Caracas, Venezuela. 
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