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Cancer immunotherapy: Role of the immune system 
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Abstract

The immune system is the body’s primary defense mechanism and functions by recognizing specific antigens through 
receptors in the cell membrane. Immunoediting is based on the theory that cancer cells are influenced by the immunological 
environment in which they develop and consists of three phases: recognition, equilibrium, and elimination. Moreover, chronic 
inflammation contributes to malignant transformation by acting as a promoter of genetic mutations that provide neoplastic 
cells with the ability to proliferate uncontrollably, while allowing them to develop mechanisms to evade recognition by immu-
ne cells. Immunotherapy emerges as a promising type of treatment against neoplasms that fail to respond to conventional 
treatment in an adequate manner while offering the possibility of reducing the adverse effects associated with conventional 
treatments.
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Introduction

The immune system is the body’s primary defense 
mechanism and functions by recognizing specific anti-
gens through receptors in the cell membrane.

Once the antigen has bound to its receptor, an intra-
cellular signal is emitted with the consequent activation 
of transcription factors entrusted with activating specific 
genes, which will trigger certain immune responses 
with the aim of guaranteeing the integrity of the human 
being.

In accordance with this principle, the concept of “im-
munosurveillance” arose in the early 19th century, which 
argues that the immunological system can recognize 
and eliminate the growth of carcinogenic cells1,2. To con-
solidate this idea, studies were conducted on knockout 
mice deficient in interferons (IFN)-γ or perforin, molecules 
that are crucial for the development of an adequate 

immune response. Methylcolantrene, a carcinogenic 
chemical substance, was injected, illustrating that genet-
ically modified mice developed higher percentages of 
tumors in comparison with control mice3-5.

Moreover, the role of specific immunity in controlling 
tumor growth is illustrated in that the recombination acti-
vating genes (RAG) are affected. It has been proven that 
the lack of the RAG-2 enzyme, one of the molecules in-
volved in V(D)J somatic recombination in developing lym-
phocyte receptors, increases the percentage of sarcomas 
in the affected mice when compared with control mice6,7.

Furthermore, the role of the immune system in hu-
man beings is made clear in studies involving 
transplanted patients who have undergone immuno-
suppressive therapy due to their condition8,9.

These patients register a greater tendency to develop 
specific neoplasms in comparison with the general 
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population, including lymphoproliferative disorders, 
renal carcinomas, and hepatobiliary carcinomas, among 
others9,10. Moreover, we describe a greater risk of de-
veloping neoplasms with established viral etiology such 
as Kaposi sarcomas, cervix carcinomas, and anal-rectal 
carcinomas11; however, it cannot be guaranteed that this 
propensity is due to the patient’s own predisposition or 
to a less effective immunosurveillance process arising 
from the immunosuppressive therapy administered.

Likewise, a number of studies demonstrate that the 
infiltration of immune cells in neoplastic tissue biopsies 
is associated with a better prognosis of life in patients 
suffering from different types of tumor, establishing the 
relationship between the immune system and cancer 
cells12-14.

Immunoediting: the birth of a new 
concept

Although the immunosurveillance mechanism and the 
importance of the immune system in the growth of can-
cer cells have been established, the development of 
neoplasms in immunocompetent persons has not been 
fully explained. Dunn et al. argue that cancer cells are 
influenced by the immune environment in which they 
develop and that the elimination of high immunogenicity 
tumor cells enables tumor variants with reduced immu-
nogenicity to keep on developing, either due to the fact 
the immune system is unable to recognize them or due 
to the fact they have developed mechanisms that en-
able them to evade the immune system15.

Due to the fact that, in accordance with this argument 
the immune system would be involved not only in pro-
tecting the organism against cancer cells but would 
also play a major role in its growth and subsequent 
development, the use of the term “immunoediting” was 
proposed, which underlines the dual role of the immune 
system with regard to neoplastic cells14. As such, the 
immunoediting process comprises three phases: elim-
ination, equilibrium, and escapement15,16 (Fig. 1).

Elimination phase

This phase represents the original concept of immu-
nosurveillance, in which the innate and adaptive im-
mune systems work together to stem the growth of 
neoplastic cells and destroy them before they become 
clinically evident17.

It is not known for sure which mechanisms enable the 
immune system to detect tumor cells, but it is believed 
that cytokines play a significant role, including type-I 

IFN; molecular patterns associated with the damage 
released by the cells themselves, the most noteworthy 
of which are hyaluronan and high mobility group protein 
1; and stress-associated ligands expressed on the sur-
face of neoplastic cells (MIC-A/B), which would be rec-
ognized by specific receptors in natural killer (NK) cells18.

If this phase is conducted successfully and the tumor 
is eradicated, the immunoediting process would be com-
plete without the need to conduct the subsequent phases.

Equilibrium phase

This phase is an intermediate status of the immune 
response to cancer cells. It is probably the longest 
phase in the process and might last throughout their 
life in some individuals18.

In this phase the immune system coexists with the 
tumor cells in a state of inactivity; however, it is possible 
that latent neoplastic cells could reactive their growth 
capacity as recurrent tumors or as distant metastasis19.

The cell inactivity and angiogenic inactivity mecha-
nisms complement the function of the adaptive immune 
system of keeping tumor cells in an equilibrium phase. 
In the former scenario, the cancer cells enter a state of 
quiescence awaiting the right time to start growing again, 
while angiogenic inactivity prevents the tumor from ex-
panding due to the absence of vascularization20,21.

Once the tumor cells have found an appropriate envi-
ronment, they will undergo a series of genetic changes, 
thereby increasing their resistance to the immune sys-
tem and giving rise to the next phase of the process22.

Escape phase

This phase represents a fault in the immune system 
in relation to eliminating or controlling neoplastic cells, 
thereby enabling these cells to continue to grow with 
no suitable control.

We have addressed two possibilities by means of 
which tumor cells are able to evade the immune sys-
tem: intrinsic mechanisms associated with tumor anti-
gens and extrinsic mechanisms associated with the 
immune system of the individual in question (Fig. 1)23.

Several forms of escapement have been described in 
the former category, the most noteworthy of which are 
the loss of type-I major histocompatibility complex 
(MHC) molecules on the surface of cancer cells24 and 
the lack of response through the receptors for type-I 
(IFN-α and IFN-β) and type-II (IFN-γ) IFN25, which pre-
vents the elimination of neoplastic cells through the ac-
tion of T cluster of differentiation (CD8) lymphocytes.
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Moreover, some tumors may reduce the expression 
of molecules associated with the processing of antigens 
within the cell, affecting the transporter associated with 
the processing of antigens (TAP1) and tapasin 
glycoprotein26.

Furthermore, some neoplastic cells constitutively ex-
press the indoleamine 2,3-dioxygenase (DIO) enzyme 
entrusted with degrading the amino acid tryptophan, 
thereby generating a powerful resistance to the im-
mune system due to a lack of proliferation of T CD8 
lymphocytes in the tumor bed27.

Moreover, the increase in the L-arginine metabolic 
pathway in tumors related to myeloid cells and the con-
sequent overproduction of nitric oxide could inhibit the 
T-lymphocyte cytolytic function28.

Dendritic cells can also be affected by the tumor 
microenvironment, with a reduction in their antigen-pre-
senting capacity, and losing it completely in some cas-
es, thus rendering them incapable of starting a proper 
connection with the specific immunity29.

The growth factors and the cytokines produced by 
neoplastic cells promote the growth of the same while 
helping develop a suitable tumor microenvironment.

Vascular endothelial growth factor is a crucial sign 
for tumor angiogenesis, in addition to being involved in 
inhibiting the maturation of dendritic cell maturation30. 
Moreover, the excessive production of transforming 
growth factor-beta is associated with a reduction in 
immune capacity due to the inhibition of the activation 
of dendritic cells, T cells, and NK cells31.

For a link to exists between the innate and specific 
immune system, the antigen-presenting cell function 
must be intact, as well as the costimulation signals 
partly from the B7-1 and B7-2 proteins with their CD28 
receptor. It is acknowledged that several different types 
of cancer cells can inhibit these costimulation signals, 
thereby protecting them from being recognized and 
eliminated by cytotoxic T-lymphocytes32.

In spite of extensive research, the exact mechanisms 
through which cancer cells are able to evade the im-
mune system are not known for sure; however, it is 
believed that the combination of the tumor microenvi-
ronment and the molecules and factors generated by 
neoplastic cells affects the development, maturation, 
and subsequent differentiation of immune cells33,34.

Table 1 provides a summary of the potential escape-
ment mechanisms through which cancer cells evade 
the immune system.

The role of inflammation in the tumor 
microenvironment

Inflammation is one of the organism’s biological re-
sponses to a tissue lesion with the aim of maintaining 
adequate homeostasis. Once the damage has been 
done, a series of interrelated processes are set in mo-
tion, the most noteworthy of which are the activation 
and migration of leukocytes, the vasodilation and acti-
vation of the vascular endothelium, and the production 

Figure 1. The immunoediting process (adapted from: Finn OJ. A believer’s overview of cancer immunosurveillance 
and immunotherapy. J. Immunol. 2018 and Lussier DM, Schreiber RD. Cancer Immunosurveillance: Immunoediting. 
Ref Mod Biomed Sciences. 2016).
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of inflammatory mediators. It should be pointed out that 
the inflammation process is strictly controlled with the 
aim of preventing permanent activation and a possible 
deleterious response.

In the mid-18th  century, Virchow suggested an 
association between chronic inflammation and the 
carcinogenesis process on observing leukocyte infil-
trates in neoplastic tissue35. Subsequent research 
substantiated this association by linking the inflam-
matory microenvironment produced during the devel-
opment of neoplastic cells with the constitutive acti-
vation of certain transcription factors, capable of 
inhibiting the apoptosis mechanism and stimulating 
cell proliferation36.

According to Mantovani et al., the existing connec-
tion between chronic inflammation and the carcinogen-
esis process can be explained in two routes: an extrin-
sic route in which the inflammatory conditions in 
certain types of disease increase the possibility of 
developing neoplasms (a greater risk of gastric cancer 
and MALT in chronic infections due to Helicobacter 
pylori, and a greater risk of colorectal cancer in pa-
tients with inflammatory bowel disease37), and an in-
trinsic route mediated by oncogenes capable of pro-
ducing pro-inflammatory cytokines and chemokines 
with the consequent creation of an inflammatory tumor 
microenvironment38.

It has been proven that chronic inflammation contrib-
utes to the process in the three phases of development. 
The initiation of the tumor processes refers to the point 
at which neoplastic cells acquire a mutation that ren-
ders them capable of proliferating and greater advan-
tage of survival when compared with normal cells. The 
inflammatory tumor microenvironment increases muta-
tion rates due to the excessive production of reactive 
oxygen species and reactive nitrogen intermediates, 
which are capable of causing damage to the DNA with 
consequent genomic instability39.

The promotion phase consists of the growth of the 
tumor from a cell that acquired previous mutations in 
the initiation phase. The tumor microenvironment con-
tributes to this phase by increasing the rate of cell pro-
liferation, improving survival, and reducing the rate of 
cell death39,40.

Finally, the progression phase is favored by the re-
cruitment of tumor-associated macrophages, specific 
cells capable of detecting hypoxia signals, with the 
consequent production of pro-angiogenic cytokines 
and the development of new crucial blood vessels to 
ensure the growth of the tumor, invasion, and, in some 
cases, metastasis39,41.

Distinctive characteristics of the 
carcinogenesis process

The carcinogenesis process involves a series of mo-
lecular changes in the cell growth and proliferation 
regulatory circuits, consisting of genetic alterations 
resulting in the transformation of normal cells into ma-
lignant cells.

Due to the diversity of existing neoplasms and mech-
anisms involved in the cell transformation process, in 
early 2000 Hanahan and Weinberg suggested that a 
large amount of tumor genotypes is a manifestation of 
six essential alterations in cell physiology that together 
contribute to neoplastic transformation42 (Table 2).

In spite of the major impact this work caused, it did 
not take into account the role of the immune system or 
the tumor microenvironment, reason for which it was 
proposed that neoplastic cells in growth, besides com-
plying with the characteristics listed by Hanahan and 
Weinberg, are likely to survive in an inflammatory mi-
croenvironment, while evading and suppressing immu-
nological recognition and reactivity43.

Table 1. Evasion of the immune system by cancer cells

Mechanisms References

Dependent antigens
Reduction in MCH I molecules
Insensitivity of IFN receptors
Changes in antigen processing

24‑26,31‑34

Tumor microenvironment
Tryptophan degradation (DIO)
Overproduction of nitric oxide
Alteration of dendritic cells
Inhibition of costimulatory signals
Excessive production of VEGF and TGF‑β

27‑34

Preparation: own sources.
MHC: major histocompatibility complex molecules; IFN: interferons; 
DIO: indoleamine 2,3‑dioxigenase enzyme; VEFG: vascular endothelial growth 
factor; TGF‑β: transforming growth factor‑beta.

Table 2. Special characteristics of tumor cells

Special characteristics of tumor cells

Growth signal self‑sufficiency

Ability to evade apoptosis

Insensitivity to antigrowth signals

Unlimited replicative potential

Sustained angiogenesis

Tissue invasion and metastasis
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Immunotherapy: a new treatment option

Immunotherapy has arisen as an innovative therapeu-
tic option that can be used in certain types of neo-
plasms, in addition to pan drug-resistant bacterial infec-
tions, which are currently a global problem. 
A comprehensive understanding of the mechanisms in-
volved in bacterial resistance and neoplastic cell trans-
formation processes is fundamental in this type of 
treatment.

The origin of immunotherapy dates back to the late 
18th  century, when Coley reported that the tumor re-
gressed when inoculating patients with neoplasms with 
cultures of live bacteria. This hypothesis was based on 
the production of an immune reaction against a toxin from 
the bacterial culture that generated a cross-response ca-
pable of destroying the tumor cells44; however, we now 
know that the immune response produced was due to the 
recognition mediated by toll-type receptors (TLR)45.

A preparation derived from Streptococcus pyogenes, 
OK-432, has been shown to act through the complex 
TLR4/MD2, thereby stimulating the maturation of den-
dritic cells and the production of Th-1 cytokines in 
patients with neoplasms of the head and neck46,47; 
moreover, on using it together with chemotherapy in 
patients with Stages III and IV gastric cancer after un-
dergoing a curative resection, the preparation was 
shown to slightly increase the average survival rate48.

In recent years, the combination of types of therapy 
has been effective in treating certain types of neo-
plasms of the lymphatic system. Sclerotherapy using 
OK-342 has proven to be effective in the treatment of 
cystic lymphangiomas49, and registering satisfactory 
long-term results50, and, moreover, a new rating based 
on the findings in relation to the endothelial architecture 
of lymphatic malformations has been proposed accord-
ing to the study conducted by Malic et al.51

It is also known that the bacillus Calmette-Guerin 
(BCG) is capable of stimulating cytotoxic T lympho-
cytes (CTL), NK cells and macrophages52,53, and, as 
such, have been widely used in the prevention of re-
currences of non-muscle invasive bladder cancer54, as 
well as prophylaxis in patients with bladder cancer un-
dergoing a transurethral resection55.

It has been established that the BCG mechanism 
action occurs through the activation of the immune 
system and the induction of an inflammatory state. 
Once the installation has been conducted, the urothe-
lial cancer cells, by means of a macropinocytosis pro-
cess, internalize the bacillus, which causes MHC II 
molecule expression and the production of interleukins 

by the tumor cells, and a consequent recruitment of 
lymphocytes in the tumor microenvironment, the same 
ones that secrete Th-1 cytokines with the consequent 
activation of CD8 T-lymphocytes, NK cells and granu-
locytes entrusted with destroying the tumor cells56.

Despite the positive results obtained in relation to this 
type of treatment, frequent adverse events have been 
registered, the most significant of which are cystitis, 
hematuria, and fever; however, potentially severe cases 
such bladder urothelium necrosis57, hepatitis, pneumo-
nitis, and even miliary tuberculosis have been 
documented58.

Furthermore, certain polysaccharides such as poly-
saccharide K (PSK) have proven to be beneficial in 
long-term survival acting as a non-specific immunopo-
tentiator when combined with conventional chemother-
apy in patients with gastric cancer undergoing surgical 
resection59, and in patients with cancer of the colon 
undergoing curative resection60,61.

Despite the fact that the exact mechanism of action 
of PSK has not been fully explained, it is currently be-
lieved to have a mitogenic effect on the NK cell line, 
the production of interleukin 2, and an increase in the 
expression of receptors for interleukin 2 in the cell 
membrane of lymphocytes. Due to the insidious 
presentation of gastrointestinal neoplasms, the rapid 
development and high degree of malignancy, early di-
agnosis is difficult, and, as such, patients developing 
symptoms often have advanced stages of the disease. 
According to the study conducted by Ma et al., the use 
of polysaccharide has a beneficial effect on overall 
survival and disease-free survival without increasing 
secondary effects62.

Moreover, cytokines have demonstrated a beneficial 
effect when used as a adjuvant therapy, such as the 
case of INF-α, which is capable of inducing the expres-
sion of type-1 MCH molecules, in addition to participat-
ing in the maturation of dendritic cells and the activation 
of CTL, NK cells, and macrophages63. Its use as adju-
vant therapy in high-risk cutaneous melanoma demon-
strates a significant benefit in disease-free survival, as 
well as long-term survival64,65. According to current 
studies, combined therapy using INF-α significantly re-
duces the risk of relapse and improves survival without 
showing any difference in relation to the dose used66.

In addition, the benefit of the use of INF-α in B-cell 
lymphoma and multiple myeloma is illustrated in the 
study conducted by Zhang et al.; there is a need to 
conduct future research to establish the impact of 
IFN-α on this type of neoplasms, as well as to 
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determine the dose and the ideal therapeutic regimen 
for the use of the same67.

Metastatic melanoma and renal carcinoma do not re-
spond to chemotherapy in a satisfactory manner, the 
reason for which new types of treatment using high dos-
es of IL-2 has been taken into consideration, obtaining 
positive results in relation to the disease control rate68. 
Likewise, Hughes et al. registered a favorable association 
on using high doses of interleukin 2 in patients with stable 
disease with an increase in survival69.

Another type of treatment consists of the use of ge-
netically modified T-cells; a variety of these cells is 
produced on fusing the antigen-binding region of an 
antibody with the CD3ζ cell transduction domains pres-
ent in T-cell receptors (TCRs) and costimulatory mole-
cules such as CD28 and 4-1BB, resulting in a T-cell 
with a chimeric antigen receptor (CAR)70. A  remission 
of 90% was reported on using this type of treatment in 
patients with acute lymphoblastic leukemia relapses71.

Furthermore, on using a variety of CAR T cells direct-
ed toward the CD19 antigen present in neoplastic cells 
and B cells, promising results were obtained on treating 
patients with diffuse large B-cell lymphoma refractory 
to chemotherapy treatment72,73.

This type of immunotherapy has been widely accept-
ed due to the advantages it possesses. One of these 
advantages is the capacity to choose the receptor prop-
erties to be used and the cell population to be handled. 
Moreover, genetic modification allows for the use of 
genes through vectors with the aim of coding certain 
molecules involved in the prevention of apoptosis, in-
duction of inflammation and cell costimulation with the 
aim of achieving a satisfactory anti-tumor immune 
response74.

Due to the mechanism of action of CAR T-cells, the 
positive results obtained in hematological neoplasms 
and the fact that many neoplastic cells close to their 
surrounding stroma have developed mechanisms to 
evade being recognized and eliminated by T-cells, fur-
ther research is required using this type of treatment. 
Gomes-Silva and Ramos recommend the use of CAR 
T-cells in solid tumors with certain genetic modifica-
tions that would result in: an increase in the production 
of cytokines to modulate the tumor microenvironment, 
the creation of CAR T-cells resistant to inhibitor signals, 
in addition to the use of combined treatments for im-
munological synapse75.

Furthermore, the existing disadvantages are due to 
the fact that the receptors have a monoclonal specific-
ity, meaning a small area of attack on the tumor, there-
by facilitating the development of antigenic variants that 

could evade immune recognition. Furthermore, treat-
ment with CAR T-cells could produce adverse effects 
due to a cross-reaction in structures that mimic the 
specific antigen75, or through the excessive production 
of cytokines once the genetically created receptor has 
bonded with its respective antigen76.

At the same time, the development of new molecular 
biology techniques has seen the identification of a 
number of different antigens arising from specific mu-
tations in tumor cells, reason for which, on identifying 
these peptides in the MHC molecules expressed in the 
cell membrane, the specific cytotoxic T-lymphocytes for 
this antigen can be stimulated with the aim of obtaining 
an effective immune response against the tumor cell77.

Moreover, one of the challenges this type of treat-
ment poses is the use of a viral vector entrusted with 
transducing the information from the chimeric receptor 
to the T-cells. This vector is required to relay quality 
controls in relation to safety, sterility, concentration, and 
purity due to the fact it will be administered directly in 
the patient. Due to the fact that the vectors used are 
oncogenic, there is a possibility of insertional mutagen-
esis at the time of vector DNA integration in the host 
cells. According to Zhang et al., it is important to de-
velop a standardized manufacturing process to allow 
for the comparison of results obtained for the different 
types of neoplasms78.

It has been documented that the infiltration of lym-
phocytes in neoplastic tissue biopsies is associated 
with a better prognosis of life, reason for which at-
tempts were made at isolating tumor-infiltrating lympho-
cytes (TIL), with the aim of stimulating them in vitro 
to obtain reactive T-cells against specific tumor 
antigens79.

A study was conducted in patients with metastatic 
melanoma consisting of the infusion of TIL together 
with IL-2; beforehand, they underwent an ablative my-
eloma preparative regimen using chemotherapy on its 
own or combined with radiotherapy. A clinically objec-
tive response was obtained using RECIST criteria from 
49% to 72%; however, 22% of the patients registered 
a complete remission, showing that this type of therapy 
can be beneficial regardless of the previous treatment 
used80.

Pursuant to current evidence, it has proven possible 
to propose a predictive value and prognosis for TIL in 
relation to different types of solid neoplasms, reason 
for which the creation of a standardized methodology 
allowing for an increase in the evidence available on 
the use of these lymphocytes is recommended, while 
allowing for the creation and implementation of a 
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score-based prognosis scale that can be used in rou-
tine histopathological practice and at the time of con-
ducting clinical studies81.

Moreover, it is known that two crucial signals are 
required for the satisfactory activation of T-lympho-
cytes: one is mediated by the TCR and the specific 
antigen recognition, while the second occurs through 
stimulatory or inhibitory signals as the case may be, in 
what is known as immunological synapse82.

It has been demonstrated that an inhibitory molecule, 
the cytotoxic T-lymphocyte associated antigen 4 
(CTLA-4), also bonds to B7, but with a greater affinity 
than CD28; this union produces a downward regulation 
of the cell response mediated by T-lymphocytes, pro-
ducing energy in the cell in some cases83.

On blocking the interaction between CTLA-4 and B7 
using a monoclonal antibody: ipilimumab, a prolifera-
tion, and activation of T-lymphocytes is produced due 
to the inhibitory modulation being blocked, which is 
thought to result in a reduction in tumor growth84.

Positive results were registered using ipilimumab 
combined with the gp100 peptide vaccine in patients 
with Stages III and IV unresectable melanoma, obtain-
ing a statistically significant average survival rate when 
compared with the group that did not use the antibody. 
In spite of the results obtained, adverse effects were 
reported, predominantly in relation to cutaneous and 
gastrointestinal issues85.

Furthermore, ipilimumab was used in combination 
with dacarbazine in patients with previously untreated 

metastatic melanoma, obtaining a significant average 
survival rate in the patients that underwent the com-
bined therapy, in comparison with those subjected to 
monotherapy or dacarbazine plus placebo. As in the 
previous study, adverse effects were registered; how-
ever, due to the possibility of dealing with them in a 
satisfactory manner, treatment with CTLA-4 inhibitors 
is a promising and widely-accepted therapy86.

As a result of the positive results obtained, Corneliu 
et al. conducted a study to assess the efficacy and 
safety of treatment with ipilimumab in patients with ad-
vanced unresectable melanoma and metastatic mela-
noma. This study showed that the average survival rate 
was related to the number of doses administered87.

Furthermore, a comparison was conducted on the 
use of ipilimumab combined with radiotherapy versus 
ipilimumab on its own in patients with metastatic mel-
anoma, registering a statistically significant difference 
in the average survival rate in the group that used the 
combined treatment88.

Another glycoprotein expressed on the surface of 
effector cells is the programmed cell death coreceptor 
molecule 1 (PD-1), which plays a major role in the mod-
ulation and activation of the immune system. However, 
when expressed in tumor cells, it becomes involved in 
the escapement process, as well as the evasion of 
recognition and elimination by immune effector cells89.

Phase III studies have been completed using 
nivolumab, a monoclonal antibody directed toward the 
PD-1 molecule, in solid tumors such as renal cell 

Table 3. Types of immunotherapy used in cancer

Therapy used Neoplasm References

OK‑432 Neoplasms of the head and neck
Gastric cancer

46‑51,89

Calmette‑Guerin Bacillus Bladder cancer 52‑58,89

Polysaccharide K Gastric cancer
Cancer of the colon

59‑62,89

INF‑α Melanoma 63‑67,89

IL‑2 Renal carcinoma 68,69,89

CAR T‑cells Acute lymphoblastic leukemia
Large B‑cell diffuse lymphoma

71‑73,75,89

TIL Melanoma 80,81,89

Ipilimumab Melanoma 85‑89

Nivolumab Melanoma 89,90

Source: own. OK‑432: preparation derived from Streptococcus pyogenes; 
INF‑α: interferon alpha; IL‑2: interleukin 2; CAR T‑cells: T‑cells with chimeric antigen receptor; TIL: tumor infiltrating lymphocytes; Ipilimumab: monoclonal antibody 
targeting CTLA‑4; Nivolumab: monoclonal antibody targeting PD‑1.



R.R. Sandoval-Valencia: Cancer immunotherapy

205

carcinoma, melanoma, and lung cancer, obtaining en-
couraging results. Based on these studies, Tie et al. 
demonstrated that the use of nivolumab resulted in a 
better response to treatment when compared to tradi-
tional chemotherapy, and that, despite the fact the use 
of an antibody is not exempt from adverse effects, 
such effects are less significant than those caused by 
chemotherapy90.

Significant progress has been made in recent years 
with regard to the development and implementation of 
immunotherapy as a therapeutic regime in neoplasms 
that fail to adequately respond to conventional treat-
ment. In spite of the results obtained, prospective stud-
ies need to be conducted to demonstrate the true ben-
efits of the different types of immunotherapy. A summary 
of the different types of immunotherapy is provided in 
table 3.

Conclusions

The transformation of normal cells into cancer cells 
is a multi-systemic process in which the affectation of 
the circuits that control the cell cycle due to genetic 
mutations, the inflammatory tumor microenvironment 
and the signals emitted from the surrounding stroma, 
provide tumor cells with special characteristics and the 
capacity to grow uncontrollably.

The role of the immune system as a defense mech-
anism is crucial to maintaining adequate homeostasis. 
This is due to the capacity to recognize molecules for-
eign to the organism and to distinguish between patho-
genic elements that might threaten the integrity of the 
host, in addition to foreign antigens produced by muta-
tions within the malignant transformation process pres-
ent in the cell surface of antigen-presenting cells.

Immunoediting highlights the relationship between 
the immune system and cancer cells. Once the under-
lying molecular mechanisms have been established, 
immunotherapy arises as a therapeutic option for pa-
tients who have undergone traditional therapy that was 
ineffective in controlling and detaining tumor growth.

The new types of treatment to appear in recent years 
have produced encouraging results; however, prospec-
tive studies need to be conducted with which to consol-
idate and illustrate the true impact of immunotherapy.

Moreover, the possibility exists of using immunother-
apy as an option for bacterial infections due to the ca-
pacity of receptors to recognize antigens in the bacterial 
cell membrane. In accordance with the results obtained, 
this type of treatment has a good chance of success.
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