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Perspective

DESCRIPTION

Lung cancer remains one of the most challenging cancers to treat, largely
due to its tendency to be diagnosed at advanced stages and its complex
biology. However, the past has seen remarkable progress in lung cancer
therapy, driven by innovations in research and technology. This article
explains the current state of lung cancer treatment, highlighting key
advances, ongoing challenges and future directions in this critical area of

oncology.
Traditional therapies: A baseline for progress

Historically, lung cancer treatment has relied heavily on surgery,
chemotherapy and radiation therapy. Surgery, which involves removing part
or all of the affected lung, is often considered when the cancer is detected
early and is localized. Chemotherapy, using drugs to kill rapidly dividing cells,
and radiation therapy, which targets cancer cells with high-energy rays, have

been cornerstones of treatment for many years.

While these treatments can be effective, they come with significant
drawbacks. Chemotherapy and radiation therapy are associated with a
range of side effects, such as nausea, fatigue and damage to healthy
tissues. Additionally, these therapies are less effective in advanced stages
of lung cancer and often fail to address the underlying molecular drivers of

the disease.
Targeted therapy: Precision and personalization

The development of targeted therapies has been a significant shift in lung
cancer treatment. Unlike traditional therapies, targeted treatments aim at

specific genetic mutations or molecular targets associated with cancer cells.
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The development of targeted therapies has been a significant shift in lung cancer treatment. Unlike traditional
therapies, targeted treatments aim at specific genetic mutations or molecular targets associated with cancer cells.
This precision approach minimizes damage to healthy cells and improves treatment efficacy.

The role of diet in preventive dentistry

One of the most significant breakthroughs in targeted therapy for lung cancer has been the identification and
targeting of mutations in genes such as EGFR, ALK, and ROS1. Drugs like gefitinib (Iressa) and erlotinib (Tarceva)
target EGFR mutations, while crizotinib (Xalkori) and alectinib (Alecensa) are designed for ALK and ROS1 mutations,
respectively. These therapies have substantially improved survival rates and quality of life for patients with these

specific mutations.

Moreover, the development of newer generations of targeted therapies continues to enhance treatment options. For
example, osimertinib (Tagrisso) is a third-generation EGFR inhibitor that overcomes resistance to earlier EGFR

inhibitors, offering renewed hope for patients with resistant tumors.
Immunotherapy: Revolutionizing treatment

Immunotherapy represents one of the most exciting advancements in cancer treatment, including lung cancer. This
approach harnesses the body's immune system to recognize and attack cancer cells. Several types of immunotherapy

are now used in lung cancer treatment.

Checkpoint inhibitors: These drugs block proteins that inhibit immune responses against cancer cells.
Pembrolizumab (Keytruda) and nivolumab (Opdivo) are examples of checkpoint inhibitors that have shown impressive

results in treating Non-Small Cell Lung Cancer (NSCLC), particularly in patients with high levels of PD-L1 expression.

CAR-T cell therapy: Though primarily used for hematological cancers, research into CAR-T cell therapy for lung cancer
is ongoing. This therapy involves modifying a patient's T cells to better recognize and attack cancer cells.
Cancer vaccines: Research into cancer vaccines for lung cancer is still in the experimental phase but holds promise

for stimulating the immune system to target cancer-specific antigens.

Challenges and future directions

Despite the progress in lung cancer therapy, several challenges persist. The heterogeneity of lung cancer,
characterized by diverse genetic mutations and tumor profiles, complicates treatment and requires personalized
approaches. Additionally, the emergence of resistance to targeted therapies and immunotherapies remains a

significant hurdle.

Another significant challenge is the accessibility and affordability of new therapies. Targeted treatments and
immunotherapies can be costly, and access to these options may be restricted, especially in low-resource

environments.

Looking to the future, the incorporation of Artificial Intelligence (Al) and machine learning in cancer research holds
the potential to improve our capacity to predict treatment responses and customize therapies more effectively.
Advances in liquid biopsy techniques, which detect cancer-related genetic material in blood samples, could also lead

to earlier diagnosis and more precise monitoring of treatment efficacy.
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CONCLUSION

The landscape of lung cancer therapy has transformed dramatically in recent years, moving from broad, generalized
treatments to more targeted and personalized approaches. Targeted therapies and immunotherapies have brought
new to patients, improving outcomes and offering new options where traditional treatments fall short. However,
challenges remain and ongoing research is essential to overcoming these obstacles and advancing the field further.

With continued innovation and commitment, the future of lung cancer therapy holds the promise of even more

effective treatments and improved patient outcomes.
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