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Introduction

The early detection of lung cancer represents a cornerstone in improving patient
prognosis, facilitating timely interventions that can lead to potentially curative treat-
ments [1]. Significant advancements in screening technologies, particularly low-
dose computed tomography (LDCT), have demonstrated considerable effective-
ness in identifying lung nodules in their nascent stages, especially within high-risk
demographics [1]. The subsequent molecular profiling of detected tumors is indis-
pensable for guiding the selection of targeted therapies, which offer a more precise
and less toxic approach compared to conventional chemotherapy [1]. These ther-
apies, frequently developed based on specific genetic mutations such as EGFR,
ALK, and ROS1, have dramatically reshaped the management of non-small cell
lung cancer (NSCLC) and continue to evolve through ongoing research efforts [1].

The therapeutic landscape for lung cancer is undergoing a rapid transformation,
propelled by a more profound understanding of the disease’s molecular underpin-
nings [2]. Beyond established therapeutic targets, new driver mutations and mech-
anisms of resistance are continuously being identified, spurring the development
of next-generation drugs [2]. Precision medicine strategies, incorporating com-
prehensive genomic profiling, are progressively becoming standard practice for
informing treatment decisions in advanced NSCLC cases [2].

Low-dose computed tomography (LDCT) has conclusively proven its capacity to
reduce lung cancer mortality by enabling earlier detection [3]. Nevertheless, the
optimization of LDCT screening protocols, encompassing nodule characterization
and subsequent follow-up strategies, remains an active area of investigation aimed
at striking a balance between benefits and potential harms, such as minimizing
false positives and unnecessary procedures [3].

The identification of actionable genetic alterations in NSCLC has significantly
paved the way for targeted therapies that substantially enhance progression-free
survival and overall survival in specific patient cohorts [4]. Ongoing research con-
tinues to uncover novel therapeutic targets and develop inhibitors designed to cir-
cumvent existing resistance mechanisms to current treatments [4].

Resistance to targeted therapies poses a substantial clinical challenge in the man-
agement of lung cancer [5]. A thorough understanding of the molecular mecha-
nisms driving acquired resistance, including the emergence of bypass signaling
pathways or secondary mutations, is paramount for devising effective strategies
to re-sensitize tumors or transition to alternative treatment modalities [5].

Liquid biopsies, which analyze circulating tumor DNA (ctDNA), provide a less in-
vasive method for molecular profiling and monitoring lung cancer [6]. These tech-
niques are invaluable for detecting actionable mutations, identifying resistance
mechanisms, and evaluating treatment response, serving as a valuable comple-

ment to tissue-hased biopsies [6].

Immunotherapy has emerged as a critical treatment modality for lung cancer,
particularly for patients exhibiting specific biomarkers like PD-L1 expression [7].
The synergistic combination of immunotherapy with either targeted therapy or
chemotherapy is currently being explored to enhance outcomes across various
NSCLC subtypes [7].

The application of artificial intelligence (Al) in the diagnosis and treatment of lung
cancer is steadily increasing [8]. Al algorithms are being developed to improve
the accuracy of nodule detection on LDCT scans, predict treatment responses,
and personalize therapeutic strategies by analyzing complex patient data [8].

A multidisciplinary approach is fundamental to achieving optimal care for lung can-
cer patients [9]. Effective management necessitates close collaboration among
pulmonologists, oncologists, radiologists, pathologists, and thoracic surgeons to
ensure comprehensive staging, precise diagnosis, and carefully tailored treatment
planning [9].

Addressing resistance to targeted therapies is a critical challenge in lung cancer
treatment [10]. Investigating the molecular mechanisms underlying resistance and
exploring strategies such as combination therapies, drug repositioning, and the de-
velopment of novel therapeutic agents are crucial steps toward improving long-term
patient outcomes in NSCLC [10].

Description

The advent of early detection methods for lung cancer, particularly through
advancements in screening technologies like low-dose computed tomography
(LDCT), has profoundly improved patient outcomes by enabling timely interven-
tions [1]. LDCT is particularly effective in identifying early-stage lung nodules in
high-risk populations, thereby facilitating prompt therapeutic engagement [1]. Fol-
lowing detection, the molecular profiling of tumors is a critical step that guides
the selection of targeted therapies, which offer a more personalized and less toxic
treatment approach compared to traditional chemotherapy [1]. These targeted ther-
apies, often predicated on the identification of specific genetic mutations such as
EGFR, ALK, and ROS1, have revolutionized the treatment paradigm for non-small
cell lung cancer (NSCLC) and continue to be refined through ongoing research [1].

The field of targeted therapy for lung cancer is experiencing rapid expansion,
driven by an evolving understanding of the disease’s molecular basis [2]. Beyond
well-characterized targets, researchers are continually identifying novel driver mu-
tations and resistance mechanisms, which in turn fuels the development of new
drug generations [2]. The integration of precision medicine, which includes com-
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prehensive genomic profiling, is becoming a standard component in the decision-
making process for treating advanced NSCLC [2].

Low-dose computed tomography (LDCT) has proven its efficacy in reducing lung
cancer mortality through its capacity for early detection [3]. However, the ongoing
research focuses on optimizing LDCT screening protocols, including the precise
characterization of nodules and the establishment of appropriate follow-up strate-
gies, to effectively balance the benefits against potential harms such as false pos-
itives and unnecessary procedures [3].

The identification of actionable genetic alterations in NSCLC has been pivotal in
the development of targeted therapies [4]. These therapies have demonstrated a
significant ability to improve both progression-free survival and overall survival in
carefully selected patient populations [4]. The continuous research efforts are ded-
icated to uncovering new therapeutic targets and developing innovative inhibitors
capable of overcoming resistance mechanisms that may arise against existing
treatments [4].

Asignificant clinical hurdle in the management of lung cancer is the development of
resistance to targeted therapies [5]. Understanding the intricate molecular mecha-
nisms that underpin acquired resistance, such as the emergence of compensatory
signaling pathways or the development of secondary mutations, is absolutely es-
sential for formulating effective strategies [5]. These strategies aim to re-sensitize
tumors to therapy or facilitate a transition to alternative treatment options [5].

Liquid biopsies, which involve the analysis of circulating tumor DNA (ctDNA), of-
fer a less invasive alternative for molecular profiling and monitoring of lung cancer
patients [6]. Their utility extends to the detection of actionable mutations, the iden-
tification of resistance mechanisms, and the assessment of treatment response,
thereby complementing traditional tissue-based biopsies [6].

Immunotherapy has emerged as a highly impactful treatment modality for lung can-
cer, particularly for individuals whose tumors express specific biomarkers like PD-
L1 [7]. Current research is actively exploring the combination of immunotherapy
with targeted therapies or chemotherapy to further enhance treatment outcomes
across diverse NSCLC subtypes [7].

The utilization of artificial intelligence (Al) in the diagnosis and treatment of lung
cancer is a burgeoning area of development [8]. Al algorithms are being designed
to enhance the accuracy of nodule detection on LDCT scans, predict patient re-
sponses to therapy, and contribute to the personalization of treatment strategies
by integrating complex patient data [8].

A multidisciplinary approach is critically important for optimizing the overall care
of lung cancer patients [9]. This collaborative strategy involves close coordina-
tion among various specialists, including pulmonologists, oncologists, radiolo-
gists, pathologists, and thoracic surgeons, to ensure comprehensive staging, ac-
curate diagnosis, and the development of individualized treatment plans [9].

Overcoming resistance to targeted therapies remains a paramount issue in the
ongoing fight against lung cancer [10]. Research endeavors are focused on in-
vestigating the molecular underpinnings of resistance and exploring therapeutic
strategies such as combination therapy, drug repositioning, and the development
of novel agents to improve long-term prognoses for patients with NSCLC [10].

Conclusion

Early detection of lung cancer through methods like low-dose computed tomog-
raphy (LDCT) significantly improves patient outcomes by enabling timely treat-
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ment. Molecular profiling of tumors guides the selection of targeted therapies,
which are more precise and less toxic than traditional chemotherapy. These ther-
apies, based on genetic mutations, have revolutionized non-small cell lung cancer
(NSCLC) management. The field is rapidly advancing with the identification of
new driver mutations and resistance mechanisms, leading to the development of
next-generation drugs and the increasing adoption of precision medicine. Liquid
biopsies offer a less invasive approach for molecular profiling and monitoring. Im-
munotherapy has emerged as a key treatment modality, often combined with other
therapies. Artificial intelligence is being developed to improve diagnosis and per-
sonalize treatment. A multidisciplinary approach involving various specialists is
crucial for optimal care. Addressing resistance to targeted therapies remains a
critical focus of ongoing research.
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