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ABSTRACT
Introduction: The provision of treatment for epidermal growth factor receptor (EGFR)-mutated nonsmall cell lung cancer 
(NSCLC) patients has increased in Korea. However, multicenter studies on the clinicopathologic dataset and treatment out-
comes, using a large-scale dataset, have not been conducted. The current study is a prospective and retrospective multicenter 
observational cohort study that registers all stages of EGFR-mutated NSCLC patients.
Methods: The Korean EGFR Registry was designed to enroll 2000 patients with all stages of EGFR-mutated NSCLC from 40 
university hospitals across Korea. This study, encompassing both retrospective and prospective cohorts, aims to analyze clinical 
characteristics, treatment modalities, and outcomes in these patients. Data collection will include patient demographics, smoking 
history, quality of life assessments, pathological data, and treatment outcomes, with follow-up until December 2026. The primary 
endpoint is disease-free survival in patients who have undergone radical therapy (surgery and radiotherapy) or progression-free 
survival in those receiving targeted therapy (first, second, and subsequent lines), chemotherapy (first and subsequent lines), 
combination therapy, and palliative/maintenance therapy according to stages of EGFR-mutated NSCLC. The study will explore 
the diagnostic methods for EGFR mutations, clinical outcomes based on treatment modalities, and metastatic patterns in EGFR-
mutated NSCLC patients. Moreover, it will investigate various aspects, including the safety and efficacy of a new third-generation 
EGFR tyrosine kinase inhibitor (TKI), lazertinib, approved for both first- and second-line treatments.
Discussion: This study is expected to provide valuable insights into the epidemiology, risk factors, progression, and treatment 
outcomes of EGFR-mutated NSCLC in Korea. The Korean EGFR Registry will contribute significantly to the understanding 
of the complex dynamics of EGFR-mutated NSCLC, aiding in the development of more effective and personalized treatment 
strategies.
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1   |   Introduction

Globally, lung cancer is the most prevalent cancer and the 
leading cause of cancer-related mortality. Similarly, in Korea, 
lung cancer remains a leading cause of cancer-related mortal-
ity even though lung cancer treatment has advanced consider-
ably in recent decades [1]. Somatic mutation of the epidermal 
growth factor receptor (EGFR) gene is a major oncogenic 
driver in nonsmall cell lung cancer (NSCLC) [2]. Reports sug-
gest that Asians with lung cancer show a higher prevalence of 
tumor-associated EGFR mutation [3]. Nationwide data indi-
cate that 36.8% of stage IV Korean lung adenocarcinoma cases 
in Korea exhibit EGFR mutation, with higher rates among 
nonsmokers and females [4]. Patients with advanced NSCLC 
harboring EGFR mutation are treated with EGFR-tyrosine 
kinase inhibitors (TKIs), such as gefitinib, erlotinib, afatinib, 
dacomitinib, and osimertinib, as first-line treatment lead-
ing to high response rates and prolonged progression-free-
survival (PFS) [5].

There is evidence suggesting that EGFR mutation may lead to 
a higher risk of metastatic recurrence in patients with adeno-
carcinoma who have received radical therapy [6]. The phase III 
ADAURA trial demonstrated that adjuvant osimertinib signifi-
cantly improved disease-free survival (DFS) and overall sur-
vival (OS) in patients with completely resected, EGFR-mutated, 
stage IB to IIIA NSCLC [7]. Several clinicopathologic factors, 
such as age, sex, smoking history, tumor size, histologic sub-
type, and the presence of co-mutations, have been identified as 
prognosis indicators for recurrence and survival [8]. However, 
data on early-stage EGFR-mutated lung cancer, particularly 
large-scale epidemiologic studies, are relatively scares in Korea. 
Consequently, there is a need for a detailed analysis of clinical 
outcomes, based on clinicopathologic characteristics and ge-
netic alterations, in patients with resected EGFR-mutated lung 
cancer.

Although initial responses to EGFR-TKIs are dramatic, 
most of patients eventually developed acquired resistance to 
EGFR-TKIs. Furthermore, 20%–30% of patients showed pri-
mary resistance despite harboring sensitizing mutation [9]. 
Approximately half of resistance mechanisms in patients 
treated with first- or second-generation EGFR TKI are related 
to the presence of T790M mutation, and the others include 
MET amplification, ERBB2 amplification, and transformation 
to small cell lung cancer [10]. Osimertinib, a third-generation 
TKI, targets both EGFR sensitizing and T790M mutations. In 
the FLAURA trial, osimertinib led to superior PFS and lon-
ger OS compared to other EGFR-TKIs (erlotinib or gefitinib) 
in untreated EGFR-mutated advanced NSCLC patients [11]. 
Nonetheless, resistance to osimertinib eventually occurs. 
C797S and MET alteration are known resistance mecha-
nisms; in the first-line osimertinib, those patterns are com-
plex and heterogenous [12]. Therefore, predicting resistance 
development and analyzing resistant patterns and mechanism 
through a prospective cohort study in patients who have been 
treated with first-generation, second-generation, and third-
generation EGFR-TKI is crucial.

In this study, we incorporated lazertinib, a new third-generation 
EGFR-TKI. Lazertinib is a novel and potent third-generation 

EGFR-TKI that effectively blocks both EGFR sensitizing and 
T790M mutations. It has shown significant efficacy and safety 
in advanced EGFR T790M-positive NSCLC patients, progress-
ing after first- or second-generation EGFR-TKIs treatment 
[13]. The phase III LASER301 trial demonstrated lazertinib 
to have a significantly higher efficacy compared to gefitinib in 
the first-line setting of EGFR-mutated advanced NSCLC, with 
a manageable safety profile [14]. Based on the results of these 
studies, in Korea, lazertinib received approval as a second-line 
treatment in July 2021 and subsequently as a first-line treat-
ment in January 2024. Moreover, lazertinib has also shown 
excellent blood–brain barrier (BBB) permeability and intra-
cranial efficacy in EGFR-mutated brain metastasis model 
[15], indicating its potential effectiveness for EGFR-mutated 
NSCLC patients with brain metastasis. This cohort study is 
expected to significantly contribute to the validation of the 
effectiveness and safety of lazertinib in both first- and second-
line treatment in the real-world setting.

Brain and bone metastasis are common in EGFR-mutated 
NSCLC and often lead to reduced quality of life and poor overall 
prognosis [16, 17]. Third-generation EGFR-TKIs such as osim-
ertinib and lazertinib showed clinically relevant BBB penetra-
tion and excellent intracranial efficacy in brain metastasis in 
EGFR-mutated NSCLC [18]. However, for patients with asymp-
tomatic brain metastases, determining which patient population 
with EGFR mutations benefit from local therapy or are better 
suited for upfront chemotherapy has not yet been clearly defined 
[19]. Moreover, high prevalence and early occurrence of skeletal-
related events are reported in EGFR-mutated NSCLC patients 
before and during TKI treatment, only a small number of retro-
spective studies have been reported [20, 21].

Although treatment for EGFR-mutated NSCLC patients is ac-
tively being conducted in Korea, there is a lack of large-scale, 
multicenter studies focusing on clinicopathologic datasets and 
real-world treatment outcomes. Meanwhile, the development of 
diagnostic tests using various samples is progressing for safe and 
easy testing, yet their efficacy and utility are still not fully estab-
lished. Additionally, there exist various unmet needs concern-
ing recurrence and prognosis in patients with EGFR-mutated 
NSCLC. Thus, the aim of this study is to collect and analyze the 
clinicopathologic features, diagnosis, and treatment outcomes of 
patients by constructing a multicenter registry of patients with 
EGFR-mutated NSCLC.

2   |   Material and Methods

2.1   |   Study Design

The Korean EGFR Registry is a prospective multicenter ob-
servational cohort study including patients with all stages of 
EGFR-mutated NSCLC. To address the lengthy follow-up pe-
riod required for confirming clinical outcomes, it includes a 
retrospective cohort comprising recurrent or metastatic NSCLC 
patients who have been on EGFR-TKI treatment since January 
2021 (Figure 1). The recruitment was planned to take 36 months, 
starting from May 2022, with follow-up until December 2026. 
The study aims to enroll 2000 patients, with 40 university 
hospitals in Korea participating in a competitive enrollment. 
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This protocol was approved by the Institutional Review Board 
of all the participating institutes. This study will follow the 
Declaration of Helsinki as a statement of ethical principles for 
medical research involving human subjects, including the study 
of identifiable human substances and data.

2.2   |   Eligibility Criteria

To be included in the study, participants must fulfill the follow-
ing inclusion criteria and provide informed consent. Patients 
who do not meet the inclusion criteria will be excluded from 
the study.

Inclusion criteria:

•	 Age ≥ 20 years.

•	 Nationality of South Korea.

•	 Histologically or cytologically confirmed NSCLC.

•	 Newly diagnosed NSCLC patients with EGFR mutation 
(prospective cohort) or recurrent or metastatic NSCLC pa-
tients taking EGFR-TKI after January 2021 (retrospective 
cohort).

2.3   |   Objectives and Outcome

Primary objective and endpoint:

•	 Analysis of clinical characteristics and clinical outcomes in 
NSCLC patients with EGFR mutations.

•	 DFS in patients undergoing radical therapy (surgery and ra-
diotherapy) or PFS in those receiving targeted therapy (first, 
second, and subsequent lines), chemotherapy (first and sub-
sequent lines), combination therapy, and palliative/main-
tenance therapy according to the stages of EGFR-mutated 
NSCLC.

Secondary objectives and endpoint:

a.	 Assessment of diagnostic test methods for EGFR mutations 
in NSCLC patients: frequency and proportion of diagnostic 
test methods according to various clinical samples.

b.	 Exploration of clinical outcomes based on treatment mo-
dality in NSCLC patients with EGFR mutations: OS, overall 
response rate (ORR), duration of response (DoR), disease 
control rate (DCR), time to treatment failure (TTF), and 
time to next treatment (TTNF) according to treatment mo-
dality in NSCLC patients with EGFR mutations.

c.	 Exploration of clinical characteristics and metastatic pat-
terns in NSCLC patients with EGFR mutations: analysis of 
metastatic sites and treatment approaches, particularly for 
brain, and bone metastasis.

d.	 Safety assessment (particularly for lazertinib): adverse 
event profiles following lazertinib treatment.

2.4   |   Data Collection and Follow-Up

Data will be collected by retrieving information from the pa-
tient's medical electronic records and through questionnaires 
filled at baseline and prior to each subsequent treatment. All 
patients will be followed up until December 2026 to collect long-
term outcome data.

•	 Patient's characteristics: date of birth, sex, age, comorbidi-
ties, cancer history, and family history of cancer.

•	 Smoking history including electronic cigarette usage.

•	 Questionnaire for nonsmoking female lung cancer by 
Korean Association for Lung Cancer [22]: exposure to envi-
ronmental tobacco smoke or occupational hazards, alcohol 
consumption history, cooking environment, and use of hu-
midifier disinfectants.

•	 Quality of life (QoL) questionnaire: EQ-5D-5L.

•	 Pulmonary function tests.

•	 Pathologic data: date of biopsy, biopsy site, histocytological 
diagnosis, subtype of EGFR mutations, and other molecular 
profiles.

•	 Clinical and pathologic staging: based on the AJCC 8th 
edition.

•	 Treatment modality (surgery, radiotherapy, and chemother-
apy including EGFR-TKIs) and clinical outcomes: date of 
treatment initiation and cessation and reasons for treatment 
failure.

FIGURE 1    |    Flow chart of study procedure.
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•	 Adverse events postlazertinib administration according to 
the Common Terminology Criteria for Adverse Events ver-
sion 5.0.

•	 Vital status at study closure: subject status (alive, death, 
etc.), date of death, date of withdrawal from the study, and 
date of last visit.

2.5   |   Statistical Analysis and Sample Size 
Calculation

Survival analysis methods will be employed to investigate the 
relationship between pathological variables and survival. Time-
to-event endpoints will be presented using Kaplan–Meier graphs 
by treatment modalities. The number of events, median values, 
and 95% confidence intervals for medians will be presented, 
and proportions of subjects who did not experience events at 
12, 18, 24, and 36 months will be summarized. The hazard ratio 
(HR) and its 95% confidence interval for the treatment groups 
will be estimated using the Cox proportional hazard model. 
For categorical variables, descriptive statistics will be utilized 
with 95% confidence intervals, assuming a normal distribution. 
Depending on the analysis objectives, associations will be exam-
ined using Pearson's Chi-square test or Fisher's exact test, and 
the odds ratio will be estimated using logistic regression anal-
ysis. For continuous variables, descriptive statistics will be em-
ployed for summarization. If necessary, information related to 
changes from the baseline, including both magnitude and rate of 
change, will be presented using descriptive statistics. For safety 
assessment, adverse events (AE) and serious adverse events 
(SAE) occurring after the administration of lazertinib will be 
coded according to the system organ class (SOC) and preferred 
term (PT) of the Medical Dictionary for Regulatory Activities 
(MedDRA). The coded data will be presented to demonstrate the 
number of affected subjects and the incidence rates. A Statistical 
Analysis Plan (SAP) will provide full details of the statistical 
analyses.

A sample size of 2000 patients was chosen to ensure a sufficient 
number for meaningful analysis of various subgroups based on 
specific stages and treatment modalities. The target sample size 
is expected to be reasonably achieved through a 3-year recruit-
ment period across a total of 40 institutions reflecting regional 
diversity.

2.6   |   Trial Status

As of December 2023, a total of 1600 subjects had been regis-
tered, and recruitment was still in progress. We are nearing the 
completion of participants' inclusion and will continue with 
follow-ups until December 2026.

3   |   Discussion

The current study is a combined prospective and retrospective 
multicenter observational cohort study that registers all stages 
of EGFR-mutated NSCLC patients. A long-term follow-up uti-
lizing a real-world dataset is essential to evaluate the clinical 

outcomes associated with various treatment modalities. To our 
knowledge, this is the first cohort study in Korea focusing on 
EGFR-mutated NSCLC and exploring a range of variables. We 
also aim to investigate the epidemiology, risk factors, cancer 
progression, and clinical outcomes according to standard treat-
ment or newly introduced treatment of EGFR-mutated NSCLC. 
We believe that the Korean EGFR registry will provide substan-
tial fundamental data and guide future strategies for managing 
EGFR-mutated NSCLC patients.
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School of Medicine, Seoul, Republic of Korea.

Ji Woong Son, Department of Internal Medicine, Konyang University 
Hospital, Daejeon, 35365, Republic of Korea.

Seung Hyeun Lee, Division of Pulmonary, Allergy, and Critical Care 
Medicine, Department of Internal Medicine, Kyung Hee University 
Hospital, College of Medicine, Kyung Hee University, Seoul, Republic 
of Korea.

Sun Hyo Park, Department of Pulmonology, Keimyung University 
Dongsan Hospital, College of Medicine, Pre-Medicine, The Keimyung 
University of Korea, Daegu, Republic of Korea.

Sui In Choi, Division of Respiratory and Critical Care Medicine, 
Department of Internal Medicine, Korea University College of Medicine, 
Seoul, Republic of Korea.

Sung Yong Lee, Department of Internal Medicine, Korea University 
Medical Center, Seoul, Republic of Korea.

Tae Won Jang, Pulmonary Division, Department of Internal 
Medicine, Kosin University Gospel Hospital, Busan, Republic of Korea.

Chi-Young Jung, Department of Internal Medicine, Catholic University 
of Daegu School of Medicine, Daegu, Republic of Korea.

Mi-Hyun Kim, Department of Internal Medicine, Pusan National 
University Hospital, Pusan National University College of Medicine, 
Busan, Republic of Korea.

Hyun-Kyung Lee, Division of Pulmonary, Allergy, and Critical Care 
Medicine, Department of Internal Medicine, Inje University Busan 
Paik Hospital, Inje University College of Medicine, Busan, Republic of 
Korea.

Hye Seon Kang, Division of Pulmonary, Allergy and Critical Care 
Medicine, Department of Internal Medicine, Bucheon St. Mary's 
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Department of Medicine, Samsung Changwon Hospital, Sungkyunkwan 
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Seung Joon Kim, Division of Pulmonary Medicine, Department of 
Internal Medicine, Seoul St. Mary's Hospital, College of Medicine, 
The Catholic University of Korea, 222, Banpo-daero, Seocho-gu, Seoul 
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Jae Cheol Lee, Department of Oncology, Asan Medical Center, College 
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Eun Young Kim, Department of Internal Medicine, Yonsei University 
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Do-Jin Kim, Division of Respiratory-Allergy, Department of 
Internal Medicine, Soonchunhayng University Bucheon Hospital, 
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Hospital, College of Medicine, The Catholic University of Korea, Seoul, 
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