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Abstract

The influence of chemokines in tumor development is of special importance. In this work we will highlight several studies that revolve around IL-8 and show the
multiple facets that could have in the immune response. The influence of IL-8 is like an actor who has different roles in the same tumor movie.

IL-8 levels correlate with tumor burden in preclinical
models and in patients with cancer

In several analyzes performed in the context of immunotherapy
clinical trials we have observed that IL-8 can serve as a serum
biomarker for monitoring tumors [1]. We correlated IL-8 serum levels
with baseline tumor burden and with treatment-induced changes in
tumor burden, as well as with prognosis. The data clearly indicate that
IL-8 is a potentially useful biomarker to monitor changes in tumor
burden following anticancer therapy and has prognostic significance
[1]. The monitoring of tumor burden is fundamental in the evaluation
of the response to some therapies and treatment of patients with
cancer. Actually, radiological images are the most used and reliable
technology for this purpose, but they have important limitations when
evaluating the tumor response especially to antiangiogenic drugs and
immunotherapy. Each time they are discovering more serum tumor
markers that are also useful in carcinomas of certain tissue origins.
We found that serum concentrations of IL-8 accurately reflect the
viability of tumor cells and correlate with tumor burden in a variety
of solid human tumors. This change in values is possible to check at
the beginning and after antitumor treatment, so it could be a useful
platform for evaluating antiangiogenic and immunotherapeutic
agents.

IL-8 is a potentially useful biomarker to monitor
changes in tumor burden following anticancer therapy,
and has prognostic significance

Substitute biomarkers of efficacy are needed for immunotherapies
using anti-PD1/PD-L1, due to the existence of late responses and
pseudo-progressions in the development of the disease [2]. To this
end, we have studied the relationship between serum levels of IL-8 and
clinical performance of patients with advanced melanoma and patients
with NSCLC during treatment with monotherapy using anti-PD-1
mAbs, or in combination with anti-CTLA-4 mAbs. We have found that
changes in serum IL-8 levels have much potential for use in monitoring
and predicting the clinical benefit of blocking the immune checkpoint
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in patients with melanoma and NSCLC [3,4]. We have found that in
the same way that the tumor size correlated with the levels of IL-8 in
the serum of the patients, it can be a very reliable biomarker of early
tumor progression and check the changes that antitumor therapy is
performing without prolonging a priori the duration of treatment.

DC become disoriented to subsequently follow IL-8
chemotactic gradients towards malignant or inflamed
tissue

We have explored the effects of IL-8 in the biology of DC derived
from human monocytes after exposure of this leukocyte population to
recombinant IL-8 and with the use of an IL-8 neutralizing mAb [5].
The experimentation was performed evaluating different techniques: a)
Experiments on immunodeficient mice xenografted with human colon
carcinomas producing IL-8 and comparatively with cell lines that do
not produce IL-8; b) the stimulation of allogeneic T lymphocytes by DC
was explored under the influence of IL-8; ¢) the chemotaxis of DC and
neutrophils was measured by transwell migration assays.

As conclusions we can highlight that: a) Sera from mice
xenografted with tumor contained increasing concentrations of IL-8
as the tumors were growing; b) the production of IL-8 by carcinoma
cells can be modulated by low doses of cyclophosphamide at the level of
transcription; ¢) human DCs injected into xenografted HT29 or CaCo2
tumors are retained intratumorally in an IL-8 dependent manner; d)
exposition of DC to IL-8 can desensitize for chemoattraction mediated
by IL-8 both in vitro and in vivo, indicating us that DC becomes
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disoriented to subsequently follow chemotactic gradients to malignant
or inflamed tissue; e) finally, IL-8 did not modify the ability of DC to
stimulate T cells.

IL-8 co-attracts polymorphonuclear cells (PMN) and
DC at the same focus and antigens phagocytosed by
short-lived PMNs can be in turn internalized and
productively cross-presented by DC

Another possible role of IL-8 is the attraction of multiple lymphocyte
populations to the same source of emission. It is especially important
in the regulation of the immune response for tumor development and
may even be responsible in part for the suppression of this antitumor
response [6].

In this case we have verified that IL-8 is able to attract both DC and
neutrophils to the same place, where they are in close contact [7]. This
allows a transfer of material between the cells that subsequently can
trigger an immune response that favors tumor development [7].

Our experiments make evident complex relationship between PMN
and DC. Physiologically, the PMN are much more numerous than the
DC and, therefore, could act as possible accumulators of antigens and
microbial molecules for DC. DC can internalize the material present
in the PMN and then modulate DC functions while transferring the
antigens that PMN may carry. It is within the possibility that this
phenomenon may occur in the same manner by endogenous DC and
could take special importance in the immune response against the
tumor. However, exactly how relevant are these functions for the overall
physiology of the immune system still remains to be seen.

IL-8 derived from tumors contributes to the chemotactic
recruitment of MDSC and to their functional control

Following the previous epigraph, we have explored the relevance of
the IL-8 attraction influence towards possible suppressive populations
that are found in the tumor microenvironment [8].

The suppressive myeloid cells (Myeloid-Derived Suppressor Cells,
MDSC) constitute a heterogeneous population of immature cells
composed of macrophages, granulocytes and other populations of
myeloid origin in early stages of differentiation. They especially have an
important immunosuppressive component of T cells in cancer patients,
as well as being able to promote the expansion of regulatory T cells
[9]. Currently, the factors capable of attracting this cellular subtype to
the tumor microenvironment are poorly understood. We have verified
in previous works [8] that IL-8 (CXCL8) is a chemokine produced
by cancer cells and whose serum concentration correlates with the
tumor burden of patients and with a poor prognosis of the disease. We
have shown that IL-8 produced by cancer cells attracts by chemotaxis
to suppressive myeloid cells obtained from the peripheral blood of
patients with advanced cancer and that this chemotactic activity can
be interrupted pharmacologically in tests in mice. Surprisingly, it was
also found that IL-8 activates granulocytic myeloid suppressor cells to
produce the formation of extracellular neutrophil traps (Neutrophil
Extracellular Traps, NETs). These mechanisms mediated by IL-8 could
be relevant in the establishment of a tumor microenvironment that
favors the attraction of leukocytes that help the tumor to evade the
immune system. Definitely, IL-8 produced by tumors contributes to the
chemotactic attraction of suppressive myeloid cells and their functional
control [10].
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Conclusions

We have observed the implication of IL-8 as a biomarker in several
tumors and as chemoattractant of human myeloid suppressor cells and
neutrophils. Likewise, it is still early for its application as a biomarker
since we must perform experimentation aimed at confirming these
results in larger series of patients. Evenly it is very important to take
into account the role of this cytokine on co-attraction and migration of
dendritic cells and neutrophils. In conclusion, there could be a much-
defined axis where IL-8 plays a very important role in the recruitment
of certain lymphocyte populations and tumor development.
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