ISSN: 0974-8369
Biology and Medicine

OPEN @ ACCESS Freely available online

Commentary

Innovative Approaches to Fight against Pancreatic Cancer: Emerging Therapies

and Technologies

Lixian Liu

Department of Medicine, Huagiao University, Xiamen, People’s Republic of China

DESCRIPTION

Pancreatic cancer is one of the deadliest forms of cancer. Despite
advancements in medical science, the survival rate for pancreatic
cancer remains dismally low, with only about 10% of patients
surviving five years post-diagnosis. This statistics shows the
urgent need for novel and more effective treatment strategies.
Recent years have significant progress in the development of
emerging therapies that hold promise in improving outcomes for
pancreatic cancer patients. One of the most important areas of
research in pancreatic cancer treatment is immunotherapy.
Immunotherapy involves activating the body's immune system
to recognize and attack cancer cells. While immunotherapy has
shown remarkable success in treating other cancers, such as
melanoma and lung cancer, its effectiveness in pancreatic cancer
has been limited. However, researchers are exploring various
strategies to overcome this challenge.

Checkpoint inhibitors, a type of immunotherapy, are designed
to block the proteins that prevent immune cells from attacking
cancer cells. Pancreatic tumors often have a low mutation
burden and a dense stromal environment, which makes them
to checkpoint inhibitors.

investigating combination therapies that include checkpoint

less responsive Researchers are
inhibitors alongside other treatments, such as chemotherapy or
radiation, to enhance the immune response. Additionally,
cancer vaccines are being developed to stimulate the immune
system to target specific antigens found on pancreatic cancer
cells. Early-phase clinical trials are underway to evaluate the
safety and efficacy of these vaccines, with some showing
promising results in inducing an immune response. Targeted
therapies represent another exciting avenue in the treatment of
pancreatic cancer. Unlike traditional chemotherapy, which
affects both cancerous and healthy cells, targeted therapies are
designed to specifically attack cancer cells while minimizing
damage to normal tissues. These therapies work by interfering

with specific molecules or pathways that are critical for the

growth  of cells.  The tumor
microenvironment in pancreatic cancer is complex. The dense
stromal tissue surrounding pancreatic tumors not only protects
cancer cells from the immune system but also creates a barrier
that prevents the effective delivery of chemotherapy. Modulating

the tumor microenvironment has emerged as a key strategy to

survival and cancer

enhance the effectiveness of existing therapies and develop new
ones.

One approach to modulate the tumor microenvironment is the
use of enzymes that break down the extracellular matrix, a key
component of the stromal tissue. By degrading the matrix, these
enzymes can improve the penetration of chemotherapy drugs
into the tumor, potentially increasing their efficacy. Clinical
trials are currently underway to evaluate the safety and
effectiveness of this strategy in combination with standard
treatments. Another approach involves targeting the signaling
pathways that promote the growth and survival of stromal cells.
Inhibiting these pathways can reduce the stromal support for the
tumor, making it more vulnerable to treatment. Researchers are
also assessing the use of immunotherapy to target the stromal
cells directly, aiming to destroy the protective environment that
shields the cancer cells.

Innovations in drug delivery systems are also playing an important
role in the treatment of pancreatic cancer. Nanoparticles, for
example, can be engineered to deliver chemotherapy drugs
directly to the tumor site, reducing systemic toxicity and
enhancing drug concentration at the target. These nanoparticles
can be designed to release their payload in response to specific
stimuli, such as pH or temperature changes, further improving
their precision. In addition to nanoparticles, other novel delivery
methods, implantable
injections, are being developed to bypass the challenges posed by
the tumor microenvironment. These technologies aim to deliver
therapeutic agents directly to the tumor, increasing their
effectiveness while minimizing side effects.

such as devices and intra-tumoral
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