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Recent Progress in Non-Small Cell Lung Cancer: Prime Time for

Personalized Therapy
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Lung cancer remains the leading cause of cancer death world-
wide and non-small-cell lung cancer (NSCLC) accounts for 80%
of lung cancer. During the last several decades, tremendous prog-
ress in understanding lung cancer biology and development of
technology has been achieved, leading to improvement in screen-
ing, diagnosis, molecular biology, and management including
chemotherapy, targeted therapy and radiotherapy. In this issue,
each part of NSCLC field will be discussed by several experts.

During 1980’s, only K-ras mutation has been known to be in-
volved in the development of NSCLC. Since EGFR mutation, the
landmark biomarker was found in 2004, substantial development
in understanding of molecular biology of lung cancer has been
achieved especially in adenocarcinoma of lung and even in squa-
mous cell carcinoma recently. Identification of EGFR mutation
and development of its targeted agent, EGFR tyrosine kinase in-
hibitor has shed light on personalized therapy in NSCLC, in which
oncogenic addiction has been proved to exist even in solid tumors.
Choi will extensively review the molecular biology of NSCLC in-
cluding several oncogenes (EGFR, K-ras, ALK, RET, ROS1, and
FGFR1), tumor suppressor genes (p53, CDK/pl6/RB, and LKBI),
angiogenesis, epigenetics, microRNA, telomere/telomerase, and

cancer stem cells [1]. Accordingly, the importance of detection of
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these genotypes for personalized therapy and also many unre-
solved issues regarding new technologies, including next genera-
tion sequencing will be discussed.

NSCLC has been considered one disease along with small cell
lung cancer, because several histologically defined subtypes, ade-
nocarcinoma, squamous cell, and large cell carcinoma did not af-
fect the prognosis or management of NSCLC long time before. How-
ever, cumulative studies demonstrating the different outcomes for
specific chemotherapy or targeted agents according to the under-
lying histology subtype emphasized the importance of pathology.
Moreover, the growing evidences that lung cancer is heterogeneous
and composed of many small molecular subsets according to mo-
lecular genotyping, followed by significant improvement of clini-
cal outcomes to specific targeted agents demonstrate the impor-
tance of biomarkers along with accurate histological diagnosis of
NSCLC. Therefore, aspiration cytology for diagnosis of lung can-
cer is not acceptable anymore, and large amount of tissue acquisi-
tion as much as possible became the critical issue for accurate di-
agnosis along with molecular genotyping. Jung will discuss in de-
tail the importance of histology in NSCLC and how several molec-
ular tests should be performed efficiently with small biopsy speci-

men for making treatment decision [2].
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Most of NSCLC patients are diagnosed at an advanced stage due
to no adequate tool for early detection available despite extensively
performed screening programs, leading to high mortality. Recent-
ly, low-dose computed tomography (LDCT) has emerged as a pro-
mising method for early detection from well-designed random-
ized trial. Won will review many trials which were conducted for
lung cancer screening and also the limitations and possible appli-
cation of LDCT as screening method for NSCLC [3].

Staging is critical for making treatment decision especially in
NSCLC. Mediastinoscopy has been considered gold standard for
staging of mediastinum, but it is invasive and requires general an-
esthesia. As a non-invasive technique, endobronchial ultrasound-
guided transbronchial needle aspiration (EBUS-TBNA) or endo-
scopic ultrasound-guided fine needle aspiration (EUS-FNA) has
emerged as a new diagnostic modality which allows not only high
sensitivity and specificity for mediastinal staging but obtaining
adequate biopsy for molecular genotyping. The advantages and
limitations of EBUS will be discussed by Um [4].

Surgical resection is the primary treatment modality for early-
stage NSCLC. Along with other field of cancer surgery, minimal
invasive surgery such as video-assisted thoracic surgery (VATS)
has been extensively studied and adopted rapidly in the manage-
ment of early stage NSCLC. Cho et al will discuss in detail on the
VATS regarding techniques, clinical outcomes, and future direc-
tions [5].

Almost all patients with NSCLC except very early stage need
chemotherapy in some point of disease process. These include ad-
juvant, neoadjuvant chemo- or chemoradiotherapy, definitive con-
current chemoradiotherapy or palliative chemotherapy. Platinum
doublets did improve overall survival in metastatic NSCLC, but
no difference of clinical outcomes was noted among different types
of regimen. Recently, maintenance therapy either continuous or
switch has improved progress free survival and overall survival in
part. Park will extensively review the current issues of chemother-
apy in NSCLC [6].

With advances in molecular biology of lung cancer and technol-
ogy, many genomic abnormalities have been known to be involved
in lung cancer, leading to the development of agents which can spe-
cifically target those abnormalities. EGFR TKI is the first targeted
agent which demonstrated significant improvement of clinical out-
comes in activating EGFR mutant NSCLC, resulting in paradigm
shift of treatment of NSCLC to personalized therapy. The identifi-
cation of EML4-ALK and development of ALK inhibitor further
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led to rapid progress. Many compounds targeting ROSI, RET, B-
raf, FGFR1, c-met, or others have been developed and actively in-
volved in clinical trials. Along with these agents, the importance
of identification of biomarker has been emphasized ever than be-
fore, although no promising biomarker for angiogenic inhibitors
is available so far. In addition to the targeted agents, immunother-
apy such as immune check point inhibitors is emerging new ap-
proach to treat NSCLC. Ahn will discuss the updates of current
targeted agents in NSCLC [7].

Radiotherapy has been used for the treatment of NSCLC for a
long time and still remains one of the main treatment modalities
together with surgery and systemic chemotherapy. During the last
decades, significant progress has been made in the techniques of
radiotherapy. Recently, stereotactic ablative radiation therapy (SA-
BR) became the emerging new technique, in which it can deliver
high dose of radiation with very small target volume, resulting in
low incidence of side effects with comparable clinical outcomes to
surgery in early stage NSCLC patients who are inoperable or med-
ically unsuitable for surgery. Ahn will discuss the current status of
SABRin NSCLC [8].

Although advances in one specialty area of lung cancer research
informed advances in other areas as well and lots of progress has
been achieved in NSCLC, we still have a long way to go. Given the
complexity of NSCLC, multidisciplinary team approach including
biology, molecular biology, epidemiology, pathology, pulmonolo-
gy, medical oncology, thoracic surgery, radiation oncology, public
health and supportive care should be needed to combat this dread-

ed disease.
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