101 J. Respi. May 2023, Vol. 09 (02); 101-107

ORIGINAL ARTICLE

Survival Analysis of Lung Adenocarcinoma Patients
with Exon 19 Del and 21 L858R Mutations Receiving
EGFR-TKI Treatment

Stephen Johan Prasetyo!
Novia Nurul Faizah®
'Department of Pulmonology and Respiratory Medicine, Faculty of Medicine, Universitas Sumatera Utara/Universitas Sumatera
Utara Hospital, Medan, Indonesia.

Department of Community Medicine, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia.

3Department of Cardiovascular Medicine, Graduate School of Medicine, Kobe University, Japan.

, Noni Novisari Soeroso’”"*, Setia Putra Tarigan'"”, Erna Mutiara®*,

ARTICLE INFO ABSTRACT

Article history: Introduction: Patients with lung adenocarcinoma with a common epidermal growth
Received 30 June 2022 factor receptor (EGFR) mutation, the exon 19 del mutation, survive better than those
Received in revised form with the exon 21 L858R mutation. This study examined whether there is a significant
27 April 2023 difference in prognosis between two common EGFR mutations, namely exon 19 del and
Accepted 26 May 2023 21 L858R. This study compared overall survival (OS) and progression-free survival

Available online 31 May 2023

(PFS) in non—small cell lung cancer (NSCLC) patients with exon 19 del and exon 21

L858R mutations who received EGFR tyrosine kinase inhibitors (EGFR-TKI) targeted
therapy at Haji Adam Malik Hospital, Medan.

Keywords:

e Methods: This study used a retrospective cohort design to evaluate the OS and PFS of
EGFR common mutation, NSCLC patients who underwent EGFR-TKI precision medicine at Haji Adam Malik
EGFR-TKI Hospital, Medan, between 1 January 2017 and 31 December 2020 and had exon 19 del

and exon 21 L858R alterations.

Results: A total of 88 people were sampled. The majority of study subjects were males
(60.2%). Median OS was 11 months (95% CI:9,594-12,406). According to the study,
eight people (9.1%) survived until the end. The median OS of exon 19 del common
mutation was 11 months (95%CI 9,064-12,936). The exon 21 L858R group had ten
months (95%CI 4,546-15,454). The log-rank test identified no statistical difference in
median OS between mutation types (p = 0.562).

Conclusion: This study revealed that subjects with exon 19 Del mutations had a longer
median OS and PFS than those with exon 21 L858R variants. Nevertheless, there was
no significant difference in median OS and PFS between study subjects with mutation

Overall survival,
Progression-free survival.
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INTRODUCTION

Lung cancer cases are increasing worldwide,
along with rising deaths.! The main culprit of cancer
death in the United States (US) in 2021 was lung cancer,
the third most widely diagnosed malignancy after breast
and prostate cancer.’

Histologically, lung cancer is classified into two
categories, small-cell lung carcinoma (SCLC) and non-
small-cell lung carcinoma (NSCLC). NSCLC is the
most frequently diagnosed cancer, accounting for 85%
of pulmonary cancer cases, and includes several

*Corresponding author: noni@usu.ac.id

subtypes such as adenocarcinoma (38.5%), squamous
carcinoma (epidermoid carcinoma) (20%), and large cell
carcinoma (2.9%). Meanwhile, NSCLC is the highest
malignant tumor originating from cells similar to
neuroendocrine and accounts for 15% of lung cancer
cases.’

Treatment modalities for patients suffering from
lung adenocarcinoma include chemotherapy, surgery,
targeted therapy, radiotherapy, and immunotherapy.* In
particular, epidermal growth factor receptor tyrosine
kinase inhibitors (EGFR-TKI) therapy can deal with
patients with mutations in EGFR. A previous study by
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Yoshioka, et al. (2019) reported that EGFR-TKI
targeted therapy with gefitinib was superior to

chemotherapy and could increase the progression-free
survival (PFS) of NSCLC patients with alterations in
EGFR.® Jackman, et al. (2006) reported that NSCLC
patients with exon 19 del mutations treated with
gefitinib or erlotinib have more prolonged survival than
exon 21 mutation L858R.° A study in Korea by Won, et
al. (2011) reported no significant difference in overall
survival (OS) among NSCLC patients with exon 19 del
and exon 21 L858R mutations.” However, PFS in exon
19 del mutations is longer than in exon 21 L858R
mutation. The study is in line with the study by Jiang, et
al. (2019), who reported a significant difference between
mutations of exon 19 del and exon 21 L858R in terms of
PFS, but not with OS.® Nonetheless, this study described
that patients with exon 19 mutations del have a response
rate value (75.7 vs. 51.4%; p = 0.032), disease control
rate (DCR; 89.2 vs. 68.6%; p = 0.031), modified median
PFS (13.2 vs. 10.8 months; p = 0.030), and OS (30.2 vs.
25.6 months; p = 0.030) which were higher than the
exon 21 mutation L858R.

Several studies have been conducted regarding
the prognostic factors between targeted therapy and
chemotherapy  or analysis  in
adenocarcinoma patients receiving EGFR-TKI therapy.
However, no data in Medan specifically compares the
survival rate of OS and PFS of adenocarcinoma patients
with EGFR alterations, exons 19 del and 21 L858R.
Therefore, this study compared OS and PFS between
both variants, exon 19 del and exon 21 L858R mutations
receiving EGFR-TKI medication, not only as a study to
characterize and analyze the
adenocarcinoma patients with common mutations but as
prognostic education and a springboard for the next
generation of EGFR-TKI research.

survival  rate

survival of lung

METHODS

Study Design

An analytical study with a retrospective cohort
study design was performed to assess PFS and OS in
NSCLC patients who have mutations throughout exons
19 Del and 21 L858R that received first-generation
EGFR-TKI (gefitinib or erlotinib) targeted therapy at
Haji Adam Malik Hospital, Medan. Data were collected
by reviewing medical records and followed up from
when the patient started treatment until the end of the
study phase or death.

Populations and Samples

The study population included all patients who
obtained EGFR TKI and were diagnosed with
adenocarcinoma with exon 21 L858R and exon 19 Del

mutations between 1 January 2017 and 31 December
2020. The study samples were part of the population
who met the inclusion criteria but were not included in
the exclusion criteria. The sampling method was
selected by non-probability sampling with a consecutive
sampling technique. From January 2017 to December
2020, all medical records from participants treated at the
Pulmonary Oncology Polyclinic, Haji Adam Malik
Hospital, Medan, were recruited as subjects until the
required samples were obtained by meeting the inclusion
and exclusion criteria.

Research Subject Criteria

Research participants were determined based on
inclusion and exclusion criteria. Patients must be over
18 years old and had cytological and histopathological
proven lung adenocarcinoma with exon 21 L858R and
exon 19 del mutations previously receiving targeted
therapy. Exclusion criteria were incomplete medical
record data and patients with primary cancer other than
lung (double primary malignancy).

Data Analysis

After the data had been recorded, it proceeded to
statistical analysis by Statistical Package for Social
Science (SPSS) software version 25. The relationship
between the characteristics of the subjects and the EGFR
mutation was analyzed using the Chi-Square test or the
Likelihood Ratio test if the Chi-Square test conditions
were not met. Then univariate analysis was conducted to
determine each group's survival rate, presented in the
frequency distribution table. This analysis was continued
using the Kaplan-Meier curve. If the log-rank test was
significant with p < 0.05 and the proportional hazard
ratio assumption was fulfilled, as evidenced by the
absence of intersecting curves, then the multivariate
analysis was continued with the Cox regression model.

Ethical Clearance

The Ethical Clearance Committee of the Faculty
of Medicine, Universitas Sumatera Utara, with the
registered number 1310/KEP/USU/2021, approved this
study.

RESULTS

The total subjects were 88 patients, namely lung
cancer patients diagnosed
cytologically/histopathologically at Haji Adam Malik
Hospital, Medan, with the type of adenocarcinoma with
EGFR common mutation. Most of the study subjects
were males, namely 53 people (60.2%). The oldest age
was 40-60 years old, with a total of 43 people (48.9%).
The highest ethnicity in this study was Batak, with 51
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people (58%), followed by the Javanese, as many as 21
people (23.9%). Based on smoking status, the highest
number was former smokers, with 43 people (48.9%),
followed by passive smokers, with 34 people (38.6%).

The number of study subjects with a previous
history of pulmonary tuberculosis (TB) was 22 people
(25%), while subjects without a previous history of
pulmonary TB were 66 people (75%). Most of the study
subjects (83%) had no family history of cancer. Most
specimens were histopathological specimens, with 49
people (55.7%). Based on staging, the highest number
found in this study was IVA staging, with as many as 57
people (64.8%), followed by IVB staging, with 13
people (14.8%). Based on the performance status score,
most of the study subjects with PS 1 status were 66
people (75%) with the most metastatic lesions in the
pleura, with a total of 50 people (56.8%). Based on the
EGFR mutation, the highest number of subjects was the
exon 19 del mutation, with as many as 57 people
(64.8%). Meanwhile, 82 subjects (93.2%) were treated
with gefitinib, while erlotinib was used to treat six
subjects (6.8%). Table 1 shows an overview of the
characteristics of the subjects.

Table 1. Characteristics of the subjects

7. Specimen

Histopathology 49 55.7

Cytology 39 443
8. Staging

1A 6 6.8

111B 8 9.1

IIIC 4 4.5

IVA 57 64.8

IVB 13 14.8
9. Performance status

0 2 2.3

1 66 75

2 20 22.7
10. Metastatic lesions

No 33 375

Pleura 50 56.8

Brain 4 4.5

Pleura and brain 1 1.1
11. EGFR mutation

Exon 19 del 57 64.8

Exon 21 L858R 31 352
12. EGFR-TKI

Gefitinib 82 93.2

Erlotinib 6 6.8

No. Characteristics n %
1. Sex
Male 53 60.2
Female 35 39.8
2. Age (years old)
18-40 8 9.1
41-60 43 48.9
>60 37 42
3. Ethnicity
Batak 51 58
Jawa 21 23.9
Minang 3 34
Melayu 9 10.2
Aceh 1 1.1
Padang 2 23
Mandailing 1 1.1
4, Smoking status
Non-smoker 10 114
Current smoker 1 1.1
Former smoker 43 48.9
Passive smoker 34 38.6
5. History of lung TB
Yes 22 25
No 66 75
6. Family cancer history
Lung 3 34
Other 12 13.6

No history 73 83

Survival Analysis of Adenocarcinoma Patients that
Obtained EGFR-TKI Medication

Patients with lung adenocarcinoma taking EGFR-
TKI treatment had their survival time calculated using
the Kaplan-Meier method. In this study, eight
individuals (9.1%) made it until the assessment's
conclusion, with a median OS of eleven months (95%
CIL: 9,594-12,406). Figure 1 shows the survival curves
for all patients taking EGFR-TKI during the trial period
(the maximum survival period is 38 months).

The Median OS of Patients Based on Mutation Type

The median OS of the study subjects according to
the variety of common EGFR alterations, with the
largest in exon 19 del around 11 months (95% CI:
9.064-12.936). On the other hand, the median OS of the
mutation group exon 21 L858R was ten months (95%
CI: 4,546-15,454). The log-rank test revealed no
statistical difference in median OS between both groups
(p = 0.562). It can be seen from the curves in Figure 2
intersect that there was no strong relationship between
the kind of EGFR mutation and the survival time of
adenocarcinoma patients. The Proportional Hazard
assumption was not met, meaning the survival rate was
not constant between the two variants of EGFR
alterations.
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Figure 1. Survival analysis of adenocarcinoma patients that obtained EGFR-TKI medication
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Figure 2. The median OS of patients based on mutation type

PFS of Adenocarcinoma Patients that Obtained
EGFR-TKI

Figure 3 shows the PFS curves for all subjects
with pulmonary adenocarcinoma who got EGFR-TKI
treatment during the study period (the longest survival
duration was 38 months). In this study, the median PFS
was six months, with a 95% confidence interval of 4,958
to 7,042.

Median PFS of Patients Based on Mutation Type
The median PFS of the study subjects, depending
on the EGFR common mutation variety, was six months

(del of exon 19) (95% CI: 5,097-6,903). Meanwhile, the
mutation group exon 21 L858R was five months (95%
CI: 3,280-6,720). The log-rank test found no discernible
difference in median PFS between the two categories of
mutations (p = 0.645). Figure 4 indicates no meaningful
correlation between the kind of common EGFR
mutation and the number of patients with PFS for lung
adenocarcinoma. The PFS ratio between the two groups
of mutations was not constant because the proportional
hazard assumption was not satisfied.
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Figure 3. PFS of adenocarcinoma patients that obtained EGFR-TKI
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Figure 4. Median PFS of patients based on mutation type

DISCUSSION

The duration of the follow-up period from the
defined start point to the occurrence of a specific event,
from the start of the remission phase to its conclusion, or
from the time of disease diagnosis, is measured using
overall survival analysis.>!” Any event that can happen
to a person can be of interest, including death, the
development of an illness, its recurrence or recurrence
after it has been treated, convalescence, or anything
else. 823

In the analysis of resilience, censored data always
occurs. There is information about the endurance time at
the individual level. However, it is still unclear how long
it takes.>?* The reason for the occurrence is that the
desired event has not appeared, has suffered
unrelated to the substance under
construction, or has vanished from public view until the
end of the works. Censored cases were not eliminated.
Instead, they were still considered since, at the most
basic level, it can still be demonstrated that they have

circumstances

not been subjected to an event. It is assumed that
censorship events happen equally throughout a particular
period. It is called censorship if, for example, a study
ends. Still, the desired event does not appear, the subject
under study leaves without a message, the subject
resigns for some reason, or the subject can also get an
event that is not the focus of the study.”'®2* The
censored data can also be divided into types I, II, and
I11°? or by three based on when the event occurred with
survival time, namely right-censoring, left-censoring,
and interval-censoring.’ There were 13 censored data in
this study, of which eight people (9.1%), five men
(5.7%) and three women (3.4%), were still alive after the
study period with a median OS of 11 months, and five
people (5.7 %) were lost to follow-up. The maximum
period of survival was 38 months. This is slightly
different from the results of a previous study also
conducted at Haji Adam Malik Hospital, Medan, by
Kasuma, et al. (2020) who reported that six patients
survived with a median OS of seven months during the
30 months of the study period.?* These differences may
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be due to individual factors that differ from one patient
to another.

Based on the EGFR type of common mutation,
the median OS of the study subjects was the largest with
mutations in exon 19 del, 11 months with a value of
95%CI 9,064-12,936. In contrast, the mutation group
exon 21 L858R was ten months with a value of 95%CI
was 4,546-15,454. The median value of PFS of the study
subjects depending on the type of EGFR common
mutation, was six months (del of exon 19) with a value
of 95%CI 5,097-6,903. In comparison, the mutation
group exon 21 L858R was five months. The value of
95%CI was 3,280-6,720. Median OS and PFS log-rank
tests showed no difference significantly between both
types of EGFR common mutations (p = 0.562 for OS; p
= 0.645 for PFS). This differs from a study conducted by
Agustina in 2017, where the median PFS value in exon
19 mutations was higher than exon 21, which was
statistically significant (p = 0.049). This study also
reported that the median OS value in exon 19 mutations
was greater than in exon 21, although there was no
significant difference (p = 0.526).%° Yu, et al. (2023)
also reported different results where the median OS in
exon 19 del mutations was better than exon 21 L858R
with a very significant difference (mOS 32.4 vs. 24.83, p
= 0.0013).2% As previously explained, the OS and PFS
curves based on the EGFR common mutation type
intersect, meaning there was no significant relationship
between both types. The Proportional Hazard
assumption was not met, meaning that the survival rate
and PFS ratio between the two types of mutations were
not constant.

The multivariate analysis with Cox regression
form could not be performed because the Proportional
Hazard assumption needed to be met. This indicates that
the PFS comparison between EFGR common mutations
was not constant. This study demonstrated that at the
very least, median OS and PFS were higher in study
subjects with the exon 19 del mutation rather than the
exon 21 L858R, even though there was no statistical
difference in median OS or PFS between study subjects
with exon 21 L858R and exon 19 del mutations whom
EGFR-TKI treated. This outcome was consistent with
several earlier studies that were performed.®?7-3¢

This study has limitations because the patients
only got first-generation therapy from EGFR-TKI
(Social Security Agency on Health/BPJS insurance) and
did not get a change in treatment like second or third-
generation EGFR-TKI if they are already experiencing
disease progression. In general, the prognosis of patients
with exon 19 del mutations is better than exon 21 L858R
if given EGFR-TKI monotherapy, either first, second, or
third generation. However, a different prognosis may

result if a combination therapy or dose modification is
given, as in the study reported by Li, et al.(2020).%

CONCLUSION

This study showed no statistical difference
between the two groups who got EGFR-TKI. However,
the median of OS and PFS was higher in the study
subjects with the del mutation of exon 19 than exon 21
L858R. This eventual result is consistent with several
previous studies that have been performed.

Acknowledgments

The authors would like to thank the Department of
Pulmonology and Respiratory Medicine, Faculty of
Medicine, Universitas Sumatera Utara, for the support.

Conflict of Interest
The authors declared there is no conflict of interest.

Funding
None declared.

Authors’ Contributions

Conceptualizing and validating data: SJP. Checking
grammar: NNS. Investigating data: SPT and NNF.
Analyzing data: NNS and EM. Preparing manuscript:
SJP, NNS, SPT, NNF, and EM. All authors contributed
and approved the final version of the manuscript.

REFERENCES

1. Bade BC, Dela Cruz CS. Lung Cancer 2020:
Epidemiology, Etiology, and Prevention. Clin Chest
Med 2020; 41: 1-24.

2. Siegel RL, Miller KD, Fuchs HE, et al. Cancer
Statistics, 2021. CA Cancer J Clin 2021; 71: 7-33.

3. (KPKN) KPKN. Pedoman Nasional Pelayanan
Kedokteran Kanker Paru. Jakarta, 2016.

4. Jusuf A, Wibawanto A, Icksan A, et al. Kanker
Paru. Jakarta, 2015.

5. Yoshioka H, Shimokawa M, Seto T, et al. Final
Overall Survival Results of WITOG3405, a
Randomized Phase III Trial Comparing Gefitinib
versus Cisplatin with Docetaxel as the First-Line
Treatment for Patients with Stage IIIB/IV or
Postoperative Recurrent EGFR Mutation-Positive
Non-Small-Cell Lung. Ann Oncol Off J Eur Soc
Med Oncol 2019; 30: 1978-1984.

6. Jackman DM, Yeap BY, Sequist L V, ef al. Exon 19
Deletion Mutations of Epidermal Growth Factor
Receptor are associated with Prolonged Survival in
Non-Small Cell Lung Cancer Patients Treated with
Gefitinib or Erlotinib. Clin Cancer Res 2006; 12:
3908-3914.

7. Won Y-W, Han J-Y, Lee GK, et al. Comparison of
Clinical Outcome of Patients with Non-Small-Cell
Lung Cancer Harbouring Epidermal Growth Factor
Receptor Exon 19 or Exon 21 Mutations. J Clin
Pathol 2011; 64: 947-952.



107

J. Respi. May 2023, Vol. 09 (02); 101-107

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Jiang H, Zhu M, Li Y, et al. Association between
EGFR Exon 19 or Exon 21 Mutations and Survival
Rates after First-Line EGFR-TKI Treatment in
Patients with Non-Small Cell Lung Cancer. Mol
Clin Oncol 2019; 11: 301-308.

Wang P, Li Y, Reddy CK. Machine Learning for
Survival Analysis: A Survey. ACM Comput Surv;
51. Epub ahead of print February 2019.

Faisal AR, Bustan MN, Annas S. Analisis Survival
dengan Pemodelan Regresi Cox Proportional
Hazard Menggunakan Pendekatan Bayesian (Studi
Kasus: Pasien Rawat Inap Penderita Demam Tifoid
di RSUD Haji Makassar).

Smuts M, Allison J. An Overview of Survival
Analysis with an Application in the Credit Risk
Environment. ORiON 2020; 36: 89—110.

Schober P, Vetter TR. Survival Analysis and
Interpretation of Time-to-Event Data: The Tortoise
and the Hare. Anesth Analg 2018; 127: 792-798.
Lee S, Lim H. Review of Statistical Methods for
Survival Analysis using Genomic Data. Genomics
Inform 2019; 17: e41.

Bender A, Riigamer D, Scheipl F, ef al. A General
Machine Learning Framework for Survival
Analysis. 2021, pp. 158-173.

Candeés EJ, Lei L, Ren Z. Conformalized Survival
Analysis. ArXiv.

Dey T, Mukherjee A, Chakraborty S. A Practical
Overview and Reporting Strategies for Statistical
Analysis of Survival Studies. Chest 2020; 158:
S39-S48.

Chakraborty S. A Step-Wise Guide to Performing
Survival Analysis. Cancer Res Stat Treat; 1,
https://journals.lww.com/crst/Fulltext/2018/01010/
A step wise guide to performing survival analys
is.12.aspx (2018).

Fotso S. Deep Neural Networks for Survival
Analysis Based on a Multi-Task Framework.

Lacny S, Wilson T, Clement F, ef al. Kaplan-Meier
Survival ~Analysis Overestimates Cumulative
Incidence of Health-Related Events in Competing
Risk Settings: A Meta-Analysis. J Clin Epidemiol
2018; 93: 25-35.

Ogluszka M, Orzechowska M, Jedroszka D, et al.
Evaluate Cutpoints: Adaptable Continuous Data
Distribution System for Determining Survival in
Kaplan-Meier  Estimator.  Comput  Methods
Programs Biomed 2019; 177: 133—-139.

In J, Lee DK. Survival Analysis: Part I - Analysis of
Time-to-Event. Korean J Anesthesiol 2018; 71:
182-191.

Emmert-Streib F, Dehmer M. Introduction to
Survival Analysis in Practice. Machine Learning
and Knowledge Extraction 2019; 1: 1013—-1038.
Bladt M, Furrer C. Expert Kaplan—-Meier
Estimation. Scand Actuar J 2023; 1-27.

Kasuma D, Soeroso NN, Tarigan SP. Penilaian
Survival Rate pada Penderita Adenokarsinoma
Paru Mutasi EGFR yang Mendapat Terapi Target
di RSUP H. Adam Malik Medan Tahun 2014-2018.
Universitas Sumatera Utara, 2020.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Agustina TS, Wulandari L. Perbandingan Respons
Terapi Gefitinib pada Pasien KPKBSK EGFR
Mutasi Exon 19 dan Exon 21. J Respirologi Indones
2017; 37: 232-240.

Yu X, Si J, Wei J, et al. The Effect of EGFR-TKIs
on Survival in Advanced Non-Small-Cell Lung
Cancer with EGFR Mutations: A Real-World Study.
Cancer Med 2023; 12: 5630-5638.

Winfree KB, Molife C, Peterson PM, et al. Real-
World Characteristics and Outcomes of Advanced
Non-Small-Cell Lung Cancer Patients with EGFR
Exon 19 Deletions or Exon 21 Mutations. Future
Oncol 2021; 17: 2867-2881.

Cho JH, Lim SH, An HJ, et al. Osimertinib for
Patients with Non-Small-Cell Lung Cancer
Harboring Uncommon EGFR Mutations: A
Multicenter, Open-Label, Phase II Trial (KCSG-
LU15-09). J Clin Oncol 2020; 38: 488—495.

Choi YW, Jeon SY, Jeong GS, ef al. EGFR Exon 19
Deletion is Associated with Favorable Overall
Survival after First-Line Gefitinib Therapy in
Advanced Non-Small Cell Lung Cancer Patients.
Am J Clin Oncol 2018; 41: 385-390.

Liu Y, Wang H, Yang S, et a/. EGFR Mutation
Types and Abundance were associated with the
Overall Survival of Advanced Lung
Adenocarcinoma Patients Receiving First-Line
Tyrosine Kinase Inhibitors. J Thorac Dis 2022; 14:
2254-2267.

Wang Z-F, Ren S-X, Li W, et al. Frequency of the
Acquired Resistant Mutation T790 M in Non-Small
Cell Lung Cancer Patients with Active Exon 19Del
and Exon 21 L858R: A Systematic Review and
Meta-Analysis. BMC Cancer 2018; 18: 148.
Stinchcombe TE, Janne PA, Wang X, et al. Effect
of Erlotinib plus Bevacizumab vs Erlotinib Alone
on Progression-Free Survival in Patients with
Advanced EGFR-Mutant Non-Small Cell Lung
Cancer: A Phase 2 Randomized Clinical Trial.
JAMA Oncol 2019; 5: 1448-1455.

Chang W-Y, Wu Y-L, Su P-L, ef al. The Impact of
EGFR Mutations on the Incidence and Survival of
Stages 1 to III NSCLC Patients with Subsequent
Brain Metastasis. PLoS One 2018; 13:e€0192161.
Passaro A, Prelaj A, Bonanno L, ef al. Activity of
EGFR TKIs in Caucasian Patients with NSCLC
Harboring Potentially Sensitive Uncommon EGFR
Mutations. Clin Lung Cancer 2019; 20: e186—e194.
Hsu W-H, Yang JC-H, Mok TS, et al. Overview of
Current Systemic Management of EGFR-Mutant
NSCLC. Ann Oncol Off J Eur Soc Med Oncol 2018;
29:13-19.

Li S, Ding C, Zhang H, et al. Radiomics for the
Prediction of EGFR Mutation Subtypes in Non-
Small Cell Lung Cancer. Med Phys 2019; 46: 4545—
4552.

Li X, Zhang L, Jiang D, et al. Routine-Dose and
High-Dose Icotinib in Patients with Advanced Non-
Small Cell Lung Cancer Harboring EGFR Exon 21-
L858R Mutation: the Randomized, Phase II,
INCREASE Trial. Clin Cancer Res 2020; 26: 3162—
3171.



