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Editorial

Our awareness of the role of the immune system response to
precancerous cells, their malignization and extension, as well as to tumour
development, growth, and progression, has significantly increased as
a result of recent advances in clinical and experimental oncology and
immunology. These accomplishments led to the creation of enhanced
and novel therapeutic approaches that entail altering the host-tumor
connection in order to treat cancer. By limiting the immune system's
reactivity to tumours, antitumor immunotherapy, for instance, aims to
give either passive or active long-lasting immunity against malignancies.
Monoclonal antibodies' ability to deliver their biological activities through
immune-related effector functions, targeted delivery of anticancer drugs,
or inhibition of dysregulated ligand-receptor interactions has contributed
significantly to the success of anticancer immunotherapeutics. Antibodies
do, however, have a number of well-known drawbacks despite their great
clinical effectiveness, such as expensive manufacture, limited tumour
mass penetration, and certain potential unwanted systemic effects.
As a result, in addition to therapeutic antibodies, immunomodulators,
cytokines/chemokines/growth factors, cellular immunotherapy, and
vaccines have become more and more popular therapeutic agents for the
treatment of solid and haematological malignancies in preclinical models,
clinical trials, and even clinical practise [1].

The evidence suggests that, despite the induction of tumor-specific
immune responses, both active and adoptive immunotherapeutic strategies
are generally insufficient to eradicate the disease in patients with advanced
stage cancer. This is true even though immunotherapy has recently become
a viable alternative option for the treatment of cancer patients. Despite
some clinical success with vaccine methods, most cancer vaccines do not
cause patients' objective tumours to shrink. Inmune checkpoints are a set
of molecules that serve to control or reduce potentially excessive reactions,
therefore new therapeutic approaches have focused on them. An effective
clinical strategy that causes tumour reduction in a variety of cancer types
is antibody-based inhibition of immune checkpoint molecules. Immune
checkpoint inhibition is currently undergoing phase Ill testing in a number
of cancer types and is also a component of the existing therapy arsenal
for metastatic melanoma. Immunostimulatory antibodies that target co-
inhibitory and co-stimulatory receptors have also demonstrated clinical
promise, and their usage in combination with vaccines is a promising new
method of immunotherapy for cancer.

Improvements in our knowledge of the basic mechanisms governing
immune and malignant cell interactions as well as the operation of the
additionally, tumour immunoenvironment has provided the framework for
mixing cancer vaccinations with anti-cancer chemotherapies, to tumor-
induced suppressive network and exhibiting, to some extent clinical
effectiveness Increasing clinical evidence demonstrates that despite the
high level of specificity that immunotherapy can provide and the none of
these two techniques has the cytotoxic anticancer agent potency of the
other. It has been adequate to end the illness on its own. The developing
understanding that some chemotherapy-based cancer treatments may

engage the immune system against the tumour through many molecular
and cellular processes has led to the change in perception regarding the
compatibility of chemotherapy with immunotherapy. In fact, a number of
mixed strategies have already been tried, and several chemotherapeutic
drugs have demonstrated immunomodulatory actions [2].

Thus, immunotherapy and chemotherapy may work in concert
to enhance the clinical outcome in cancer. For example, it has been
demonstrated that chemotherapy improves the effectiveness of
immunisation and promotes the activity of adoptively transferred tumor-
specific T cells or Dendritic Cells (DC). Recent research suggests that
treating NSCLC patients with neo-adjuvant chemotherapy, inmunotherapy,
PBMC, and IL-2 may be effective. Additionally, ixabepilone, etoposide,
and gemcitabine induced long-lasting anticancer effects in a number
of mouse models when paired with CTLA-4 (a cytotoxic T lymphocyte
antigen-4) inhibition. Other evidence supports the combination of
immunomodulators, such as the anti-CTLA-4 antibody ipilimumab,
with conventional chemotherapy regimens to enhance the results of
SCLC patients and possibly prolong the effects of chemotherapeutic
induction. Diverse processes, including as the preferential depletion of
regulatory T cells, the release of inflammatory or homeostatic cytokines,
and the increased immunogenicity of chemotherapy-treated tumours, all
contribute to synergy. Chemotherapy may thereby encourage the death
of tumour cells, hence enhancing tumor-antigen cross presentation in
vivo. Drug-induced myelosuppression may inhibit immunosuppressive
mechanisms and/or increase the production of cytokines that promote
homeostatic proliferation. Additionally, the stimulation of endogenous
humoral and cellular immune responses is the basis for the recently
observed synergy between monoclonal antibodies and chemotherapy
or peptide vaccination. This would imply that monoclonal antibodies
may not only offer passive immunotherapy but may also encourage
tumor-specific active immunity. Given the growing interest in combining
chemotherapeutic and immunomodulating drugs for the treatment of
cancer, it is significant to note that while the majority of conventional
chemotherapies continue to be immunosuppressive, only a few cytotoxic
drugs have been shown to enhance the therapeutic efficacy of cancer
vaccines. For instance, Litterman et al. conducted well controlled animal
trials to assess the effects of therapeutically relevant dosages of alkylating
chemotherapeutics (temozolomide and cyclophosphamide) on cancer
vaccines. The findings unequivocally showed that alkylating chemotherapy
has a long-lasting antiproliferative effect on lymphocytes, and that this
effect causes a significant reduction of adaptive immunological responses
to cancer vaccines. Additionally, chemotherapeutic drugs' impact on
immunomodulation may be highly complicated. For example, analysis of
two clinically used chemotherapy drugs, gemcitabine and 5-fluorouracil,
which are known to reduce protumorigenic Myeloid-Derived Suppressor
Cells (MDSC), revealed that they may also activate the inflammasomes
in MDSC, leading to the production of interleukin-1 (IL-1), which inhibits
anticancer immunity. Next, because cyclophosphamide causes the
depletion of Treg cells, it can enhance antitumor responses when provided
in doses that are comparatively lower than those that are frequently
employed in the therapeutic regimen [3]. On the other hand, some
publications also found cyclophosphamide-induced MDSC accumulation
and cyclophosphamide-induced low-dose inhibition of antitumor immune
response induction. Therefore, choosing a clinically relevant combination
of a chemotherapeutic treatment and a cancer vaccine is still up for debate
and should strictly be based on the immunomodulating characteristics of
a cytotoxic agent in connection to the mechanisms of an assay vaccine's
anticancer action.

Last but not least, new assessments of possible immunomodulating
actions of chemotherapy drugs in ultra-low noncytotoxic/ noncytostatic
dosages led to the development of a new field of chemomodulation,
also known as chemoimmunomodulation, when evidence of such acts
is present. Indeed, numerous reports found that some chemotherapy
drugs had the ability to up-regulate human and mouse maturation and
antigen-presenting capacity DC when employed in vitro at incredibly low,
noncytotoxic quantities. Recent studies showed that ultra-low dosage
paclitaxel was effective (Taxol) halted the polarisation of traditional DC into
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a tumor's induced Regulatory DCs (regDC) that are immunosuppressive
both in vivo and in vitro increased the ability of DC vaccinations to prevent
tumours. In a similar manner, Zhong et al. found that a single dosage
of extremely low-dose paclitaxel worked in conjunction with the DC
vaccination to prevent the development of lung cancer in mice. The ability
of paclitaxel to facilitate the differentiation of MDSC into functionally
active DC at ultra-low concentrations is intriguing [4].

Sevko et al. evaluated the impact of paclitaxel administered in
extremely low, noncytotoxic concentrations on the effectiveness of
immunising healthy mice with the using a model peptide from the
Tyrosinase-Related Protein (TRP)-2 Antigen for melanoma. They
discovered that giving paclitaxel peptide immunisation significantly
enhanced the effectiveness of the TRP-2-specific T cell frequencies and
was linked to a higher reduction in the quantity of MDSC and regulatory
T cells. Additionally, in the number of NK cells significantly increased
in mice treated with paclitaxel. Additionally, and their capacity to
create IFN- were found. utilising the human-like ret transgenic murine
melanoma model the same group has investigated the impact of ultralow
paclitaxel dosage on MDSC and chronic inflammatory cells that is not
cytotoxic T cell activity and mediators in the tumour microenvironment
in vivo paclitaxel administration considerably reduced buildup and tumor-
infiltrating MDSC's immunosuppressive behaviours without changes to
hematopoiesis in the bone marrow. the act of producing also identified
were persistent inflammatory mediators in the tumour environment
diminished. Specifically, decreased tumour burden and elevated animal.
The restoration of survival after paclitaxel administration was mediated
by roles of CD8 T cell effectors. This implies that paclitaxel's capacity
to inhibit MDSC's immunosuppressive potential in vivo at noncytotoxic
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doses is a novel therapeutic approach to reduce immunosuppression
and chronic inflammation in the tumour microenvironment and improve
the efficacy of concurrent anticancer therapies. Combining all available
data, it appears that certain chemotherapeutic drugs, when administered
at ultra-low noncytotoxic dosages, may inhibit tumour progression by
specifically targeting DC and MDSC immune cell populations seen in
the tumour microenvironment. The therapeutic efficiency of cancer
vaccines may also be improved by using some chemotherapeutic drugs'
immunomodulating characteristics in very low dosages, according to new
research. To establish novel clinical procedures investigating the viability
and effectiveness of enhancing the anticancer effects of cancer vaccines
paired with ultralow noncytotoxic dosages of chemotherapeutic drugs,
more data are nonetheless needed [5].
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