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Commentary

ABOUT THE STUDY

Lung cancer is the leading cause of cancer-related deaths worldwide, with
millions of new cases diagnosed each year. Despite significant
advancements in early detection and treatment, the disease continues to
pose a formidable challenge due to its heterogeneity and late-stage diagnosis
in most patients. This commentary explores recent developments in lung
cancer therapy, highlighting the promise and pitfalls of current approaches.
Early diagnosis significantly improves the prognosis of lung cancer patients,
as it enables the implementation of curative therapies before the disease
advances. Low-Dose Computed Tomography (LDCT) screening has emerged
as a vital tool for detecting lung cancer in high-risk populations, such as heavy
smokers. While LDCT has improved early detection rates, its limited
accessibility and the risk of false positives highlight the need for further

refinement and widespread implementation.

Targeted therapies have revolutionized lung cancer treatment by focusing on
specific molecular alterations that drive tumor growth. Epidermal Growth
Factor Receptor (EGFR) inhibitors, such as osimertinib and Anaplastic
Lymphoma Kinase (ALK) inhibitors, like alectinib, have demonstrated
remarkable efficacy in Non-Small Cell Lung Cancer (NSCLC) patients

harboring these genetic mutations.

Despite these successes, the development of resistance remains a
significant hurdle. Tumors often acquire secondary mutations or activate
alternative signaling pathways, diminishing the efficacy of targeted therapies.
Addressing this issue requires ongoing research into combination treatments

and next-generation inhibitors that can overcome resistance mechanisms.
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The advent of immunotherapy has transformed the treatment landscape for lung cancer, particularly for NSCLC.
Immune checkpoint inhibitors, such as pembrolizumab and nivolumab, block the programmed death-1 (PD-1)/ 1
(PD-L1) pathway, thereby enhancing the immune system’s ability to target cancer cells. These therapies have

shown durable responses and improved survival rates in patients, even in advanced stages of the disease.

However, immunotherapy is not without its challenges. Only a subset of patients responds to these treatments and
the identification of predictive biomarkers, such as PD-L1 expression and tumor mutational burden, remains an area
of active investigation. Additionally, immune-related adverse events, including pneumonitis and colitis, can pose

significant risks to patients, necessitating careful monitoring and management.

Combination therapies have gained prominence in lung cancer treatment, aiming to enhance efficacy and overcome
resistance. For example, combining immune checkpoint inhibitors with chemotherapy or targeted therapies has
demonstrated synergistic effects in clinical trials. This approach leverages the complementary mechanisms of action
to improve patient outcomes. The IMpower150 trial, which evaluated the combination of atezolizumab, bevacizumab

and chemotherapy, showed significant survival benefits in NSCLC patients.

While combination therapies hold promise, they also introduce complexities such as increased toxicity, higher costs
and the need for personalized treatment strategies. Further research is essential to optimize combinations, dosing
schedules and patient selection criteria.

Technological advancements in radiotherapy, such as Stereotactic Body Radiotherapy (SBRT), have improved the
precision and efficacy of lung cancer treatment. SBRT delivers high doses of radiation to the tumor while sparing
surrounding healthy tissues, making it a preferred option for early-stage lung cancer or patients who are not surgical

candidates.

The future of lung cancer therapy lies in precision medicine, which integrates genomic, proteomic and transcriptomic
data to tailor treatments to individual patients. Liquid biopsies, which detect circulating tumor DNA (ctDNA) in the
blood, are emerging as a non-invasive tool for monitoring disease progression and guiding therapy decisions. Artificial
intelligence and machine learning are also being harnessed to analyze complex datasets and identify novel

therapeutic targets.
CONCLUSION

The field of lung cancer therapy has made remarkable strides, offering hope to patients who once faced limited
options. Targeted therapies, immunotherapy and advanced radiotherapy techniques have significantly improved
survival rates and quality of life. However, challenges such as treatment resistance, toxicity and inequitable access
persist. Continued investment in research, innovation and healthcare infrastructure will be pivotal in overcoming
these barriers and advancing the fight against lung cancer. By fostering collaboration among researchers, clinicians
and policymakers, we can move closer to a future where lung cancer is no longer a leading cause of death but a

manageable condition.
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