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FDA APPROVED EGFR 

TKIS

 First generation

 Gefitinib

 Erlotinib

 Second generation

 Afatinib

 Dacomitinib

 Third generation

 Osimertinib
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Hsu K-H et al.  PLoS ONE. 2015, 10(3):e0120852. 



DIRECT COMPARISON BETWEEN FIRST-LINE

EGFR TKIS IN RCTS
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 Erlotinib vs Gefitinib

 RCT

 A single center trial

 N=128/128

 Trial start: 2009/06

 Sponsor: nil

 Afatinib vs Gefitinib

 RCT

 A global trial

 N=160/159

 Trial start: 2011/12

 Sponsor: Boehringer

Ingelheim
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CTONG 0901
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 Erlotinib

 Median PFS 

 13.4 months

 Median OS 

 22.9 months

 Gefitinib

 Median PFS 

 10.4 months

 Median OS

 20.1 months

Yang JJ et al. Br J Cancer. 2017 Feb 28;116(5):568-574.



LUX-LUNG 7
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 Afatinib

 Median PFS 

 11.0 months

 Median OS 

 27.9 months

 Gefitinib

 Median PFS 

 10.9 months (p=0.017)

 Median OS

 24.5 months (p=0.258)

Park K et al. Lancet Oncol. 2016; 17: 577–89
Paz-Ares L et al. Ann Oncol. 2017 Feb 1;28(2):270-277.

p = 0.017



LUX-LUNG 7 PFS
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Park K et al. Lancet Oncol. 2016; 17: 577–89



LUX-LUNG 7 ADVERSE EFFECTS
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EFFICACY OF FIRST-LINE EGFR TKIS IN

THE RCTS

 The efficacy among first-line gefitinib, erlotinib 

and afatinib TKI is still controversial. 

 Afatinib has better PFS but more adverse effects.

 The OS were similar among the 3 EGFR TKIs.
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FIRST LINE EGFR TKI PFS

Median PFS (95% CI) (month)
Gefitinib: 12.4 (9.1 – 15.6)

Erlotinib: 14.4 (10.8 – 18.0)

Afatinib: 12.4 (9.8 – 15.0)

n = 301          p = 0.67 by log-rank test



FIRST LINE EGFR TKI TTF
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Median TTF (95% CI) (month)
Gefitinib: 12.6 (10.5 – 14.8)

Erlotinib: 16.6 (13.1 – 20.2)

Afatinib: 13.6 (11.7 – 15.5)

n = 301          p = 0.19 by log-rank test



PROGRESSION-FREE SURVIVAL
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FIRST LINE EGFR TKI OS

n = 301          p = 0.81 by log-rank test

Median OS (95% CI) (month)
Gefitinib: not reached

Erlotinib: 33.6 (not matured)

Afatinib: 33.0 (25.1 – 40.9)

All patients: 37.0 (not matured)



OVERALL SURVIVAL
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SECONDARY T790M

 Accounting for around 50% EGFR TKI resistance

 Gefitinib

 Erlotinib

 Afatinib

 Tumors with T790M tends to grow slower.

 Patients with T790M have better TKI PFS and 

OS.
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Kobayashi S et al. N Engl J Med. 2005 Feb 24;352(8):786-92.

Pao W et al. PLoS Med. 2005 Mar;2(3):e73.

Yoon BW et al. Transl Oncol. 2019 Jun;12(6):852-858.

Wu SG et al. Oncotarget. 2016 Mar 15;7(11):12404-13.



OSIMERTINIB IS EFFECTIVE TO CONTROL LUNG

CANCER WITH ACQUIRED EGFR T790M MUTATION.
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Goss G et al. Lancet Oncol. 2016 Dec;17(12):1643-1652.
Mok TS et al. N Engl J Med. 2017 Feb 16;376(7):629-640.

AURA2 (n=199)

ORR 70%

AURA3 (n=419)

Osimertinib vs Chemotherapy

(2:1)

What are factors associated with secondary T790M?



18



Patients with Adequate Tissue for Rebiopsy* (n=92)

Variable Secondary 
T790M
(n=40)

No secondary 
T790M
(n=52)

Total Rebiopsied 
patients
(n=92)

p value (between 
with/without 2nd T790M)

Median age (year-old) (IQR) 65 (58-71) 66 (55-73) 66 (57-73) 0.96
Male 19 (48%) 18 (35%) 37 (40%) 0.21
Never smoker 36 (90%) 37 (71%) 67 (73%) 0.68
Adenocarcinoma 40 (100%) 50 (96%) 90 (98%) 0.46
Initial EGFR mutation 0.06
Del 19 22 (55%) 20 (39%) 42 (46%)
L858R 16 (40%) 22 (42%) 38 (41%)
G719X, L861X, S768 0 (0%) 8 (15%) 8 (9%)
T790M 0 (0%) 0 (0%) 0 (0%)
Del 19 or L858R or G719X AND T790M 0 (0%) 0 (0%) 0 (0%)
Other Complex 2 (5%) 2 (4%) 4 (4%)
Others 0 (0%) 0 (0%) 0 (0%)
First line EGFR TKI 0.14
Gefitinib 22 (55%) 18 (35%) 40 (44%)
Erlotinib 6 (15%) 10 (19%) 16 (17%)
Afatinib 12 (30%) 24 (46%) 36 (39%)
Cancer status before EGFR TKI 0.43
Post-operative or post-CCRT recurrence 6 (15%) 5 (10%) 11 (12%)
Stage IV 34 (85%) 47 (90%) 81 (88%)
ECOG 0-1 before 1st line EGFR TKI 39 (98%) 48 (92%) 87 (95%) 0.28
Initial M1a disease or intrathoracic 
recurrence only

13 (33%) 16 (31%) 29 (32%) 0.86

Initial brain metastasis 5 (13%) 15 (29%) 20 (22%) 0.06
Initial bone metastasis 15 (38%) 20 (39%) 35 (38%) 0.93
Initial liver metastasis 9 (23%) 4 (8%) 13 (14%) 0.04
First line EGFR TKI Duration (month) (IQR) 15.1 (8.3-17.2) 10.7 (6.4-15.2) 11.8 (6.9-16.6) 0.02

*Patients with initial EGFR T790M mutation before TKI treatment were excluded. 19



FACTORS ASSOCIATED WITH SECONDARY

T790M
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Independent factors from the study:

Male, uncommon EGFR mutation, first-line gefitinib, EGFR TKI 

duration and initial liver metastasis



FINDINGS FROM THE STUDY

 Choosing first-line EGFR TKI according to patients’ 

clinical characteristics yielded good clinical outcome.

 Median OS 37.0 months

 Neither PFS nor OS difference was seen among gefitinib, 

erlotinib and afatinib groups.

 Uncommon EGFR mutation was associated with shorter

PFS.

 We reported factors associated with secondary T790M 

mutation. 

 EGFR TKI treatment duration

 EGFR mutation type

 EGFR TKI

 Gender

 Initial metastasis site
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