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Novel targeted therapies for cancer treatment: From bench to bedside.
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Abstract

Cancer is a complex disease that arises from genetic and epigenetic alterations in cells that resultin
uncontrolled proliferation and metastasis. The traditional approach to cancer treatment has been
based on surgery, chemotherapy, and radiation therapy. However, these treatments have limitations
and are often associated with significant side effects. In recent years, there has been a paradigm
shift in cancer therapy towards targeted therapies that specifically target cancer cells while sparing
normal cells. This article will provide an overview of the latest advances in targeted therapies for

cancer treatment, from bench to bedside.
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Introduction

Targeted therapies are a class of cancer treatments that target
specific molecules involved in cancer development and
progression. These molecules may include proteins, receptors,
enzymes, and other signaling molecules. Targeted therapies
can be designed to block the activity of these molecules or
to activate them in a way that leads to cancer cell death.
Unlike traditional chemotherapy, targeted therapies are often
associated with fewer side effects because they selectively
target cancer cells. Targeted therapies are developed through
a process that begins with laboratory research and preclinical
studies in animal models. Once a potential target molecule is
identified, drugs that interact with the target are designed and
tested in vitro and in vivo. Clinical trials are then conducted to
evaluate the safety and efficacy of the drug in cancer patients.
If the drug is found to be effective, it may be approved by
regulatory agencies for use in cancer treatment.

Types of targeted therapies

There are several types of targeted therapies that are currently
used in cancer treatment, including:

Monoclonal antibodies (mAbs): Monoclonal antibodies are
laboratory-produced molecules that are designed to recognize
and bind to specific proteins on the surface of cancer cells.
By binding to these proteins, mAbs can block their activity or
target the cancer cells for destruction by the immune system.
Some examples of mAbs that are used in cancer treatment
include trastuzumab (Herceptin®) for HER2-positive breast
cancer, bevacizumab (Avastin®) for various cancers, and
rituximab (Rituxan®) for certain types of lymphoma [1].

Small molecule inhibitors: Small molecule inhibitors are
drugsthat are designed to block the activity of enzymes or other
signaling molecules that are involved in cancer development

and progression. These drugs are often administered orally
and can be effective in treating cancers that have specific
mutations or genetic alterations. Examples of small molecule
inhibitors that are used in cancer treatment include imatinib
(Gleevec®) for chronic myeloid leukemia, vemurafenib
(Zelboraf®) for BRAF-mutated melanoma, and crizotinib
(Xalkori®) for ALK-positive non-small cell lung cancer.

Immunotherapy: Immunotherapy isatype of cancer treatment
that harnesses the power of the immune system to recognize
and destroy cancer cells. This can be achieved through the use
of checkpoint inhibitors, which block molecules that inhibit
the immune system, or through the use of chimeric antigen
receptor (CAR) T cell therapy, which involves genetically
modifying a patient's own T cells to recognize and attack
cancer cells. Examples of immunotherapy drugs that are used
in cancer treatment include pembrolizumab (Keytruda®) for
various cancers and axicabtagene ciloleucel (Yescarta®) for
certain types of lymphoma [2].

Challenges in targeted therapies

Although targeted therapies have revolutionized cancer
treatment, there are still several challenges that need to be
addressed. One of the main challenges is the development
of resistance to targeted therapies. Cancer cells can develop
mutations or alternative pathways that allow them to bypass the
effects of the drug, leading to treatment failure. To overcome
this challenge, researchers are exploring combination therapies
that target multiple pathways or molecules to prevent the
development of resistance.

Another challenge is the identification of suitable targets for
therapy. Not all cancers have specific targetable molecules,
and some targets may be shared between normal and cancer
cells, leading to off-target effects. Additionally, some targets
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may only be expressed in certain subsets of cancer cells,
making it difficult to identify patients who would benefit from
the therapy [3].

Finally, targeted therapies can be expensive, and access to
these treatments may be limited in some regions of the world.
This highlights the need for continued research into more
affordable and accessible targeted therapies.

Future directions

Despite the challenges, targeted therapies continue to be an
area of active research and development. There are several
promising approaches that are currently being explored,
including:

Personalized medicine: Personalized medicine involves
tailoring cancer treatment to the specific genetic and molecular
characteristics of the patient's tumor. This approach can
improve treatment outcomes by identifying the most effective
targeted therapies for each individual patient [4].

Combination therapies: Combination therapies involve
using multiple targeted therapies or combining targeted
therapies with other treatments such as chemotherapy or
radiation therapy. This approach can help overcome the
problem of resistance and improve treatment efficacy.

Novel targets: Researchers are constantly identifying new
targets for cancer therapy through advances in genomic and
proteomic research. These new targets may provide more
effective and specific therapies for certain types of cancer [5].

Conclusion

Targeted therapies have revolutionized cancer treatment,
providing more effective and less toxic alternatives to
traditional chemotherapy. However, there are still challenges
that need to be addressed, including the development of
resistance, the identification of suitable targets, and access
to affordable treatments. Future research into personalized
medicine, combination therapies, and novel targets will be
key to advancing the field of targeted therapies and improving
outcomes for cancer patients.
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