JOP. ] Pancreas (Online) 2024 June 28; 25(3): 07-08.

Commentary

Immunotherapy in Pancreatic Cancer: Current Status and Future
Directions

Jubao Zhang*

Department of General Surgery, Lanzhou University Second Hospital, China

Introduction

Pancreatic cancer, known for its aggressive nature and
poor prognosis, continues to pose significant challenges
to oncologists and researchers. Despite advancements
in traditional treatments like surgery, chemotherapy,
and radiation, the overall survival rates for pancreatic
cancer remain dismal. In recent years, immunotherapy
has emerged as a promising frontier in cancer treatment,
harnessing the body's immune system to target and
destroy cancer cells. This article explores the current status
of immunotherapy in pancreatic cancer, highlighting key
breakthroughs, ongoing challenges, and future directions
for this innovative treatment approach [1].

Immunotherapy has revolutionized the treatment
landscape for various cancers, including melanoma,
lung cancer, and lymphoma. However, its application in
pancreatic cancer has been met with limited success. The
unique tumor microenvironment of pancreatic cancer,
characterized by dense stroma, low immunogenicity, and
a suppressive immune milieu, poses significant barriers to
effective immunotherapy. Understanding these challenges
is crucial for developing strategies to overcome them [2].

One of the most studied forms of immunotherapy is
immune checkpoint inhibitors, which block proteins that
prevent the immune system from attacking cancer cells.
Drugs targeting checkpoint proteins like PD-1, PD-L1, and
CTLA-4 have shown remarkable success in other cancers
but have yielded modest results in pancreatic cancer. The
lack of a robust immune response in pancreatic tumors
suggests that combination strategies may be necessary to
enhance the efficacy of checkpoint inhibitors [3].

Adoptive cell transfer (ACT) is another promising
immunotherapy approach being explored in pancreatic
cancer. ACT involves the extraction and expansion of a
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patient's own immune cells, which are then reintroduced
into the body to fight the cancer. Techniques such as
chimeric antigen receptor (CAR) T-cell therapy and
tumor-infiltrating lymphocytes (TIL) therapy have shown
potential in preclinical studies. However, translating these
therapies to clinical success in pancreatic cancer remains
a challenge due to the tumor's complex microenvironment

[4].

Cancer vaccines represent a proactive strategy to
stimulate the immune system to recognize and attack
pancreatic cancer cells. Therapeutic vaccines, designed to
elicit an immune response against specific tumor antigens,
are currently under investigation. While initial results
have been mixed, ongoing research aims to identify the
most effective antigens and vaccine formulations to boost
immune responses in pancreatic cancer patients [5].

Another innovative approach is the use of oncolytic
viruses, which are engineered to selectively infect and
kill cancer cells while stimulating an anti-tumor immune
response. Early-phase clinical trials of oncolytic viruses in
pancreatic cancer have shown safety and some evidence of
efficacy. These viruses can be designed to carry additional
therapeutic genes, further enhancing their anti-cancer
activity and immune-stimulating effects [6].

The combination of immunotherapy with other
treatment modalities is a key strategy being explored
to improve outcomes in pancreatic cancer. Combining
immune checkpoint inhibitors with chemotherapy,
radiation therapy, or targeted therapies can potentially
enhance the overall anti-tumor response. These
combination approaches aim to modulate the tumor
microenvironment, making it more conducive to immune
cell infiltration and activation [7].

Understanding the role of the tumor microenvironment
is critical for the success of immunotherapy in pancreatic
cancer. The dense fibrotic stroma and presence of
immunosuppressive cells, such as regulatory T cells
and myeloid-derived suppressor cells, create a barrier
to effective immune responses. Research is focused
on developing agents that can modify the tumor
microenvironment, reduce stromal density, and alleviate
immune suppression, thereby enhancing the efficacy of
immunotherapy [8].
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Biomarker development is essential for identifying
patients who are most likely to benefit from
immunotherapy. Predictive biomarkers, such as tumor
mutational burden, microsatellite instability, and specific
gene expression profiles, can guide the selection of
appropriate immunotherapy treatments. Ongoing efforts
aim to discover and validate biomarkers that can predict
response to immunotherapy in pancreatic cancer patients

[9].

Clinical trials play a pivotal role in advancing
immunotherapy for pancreatic cancer. Numerous trials
are currently underway to evaluate the safety and efficacy
of various immunotherapeutic agents and combination
strategies. Participation in clinical trials not only offers
patients access to cutting-edge treatments but also
contributes to the collective knowledge needed to improve
future therapies [10].

Conclusion

While the journey of immunotherapy in pancreatic
cancer is fraught with challenges, the potential benefits are
immense. Continued research and innovation are essential
to overcome the barriers and unlock the full potential of
immunotherapy for pancreatic cancer. By understanding
the unique characteristics of pancreatic tumors and
leveraging combination strategies, biomarkers, and
advanced technologies, we can move closer to improving
outcomes and providing hope for patients battling this
devastating disease.
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