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EGFR is an oncogenic driver of NSCLC and regulates cellular 

signaling through multiple pathways 
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The mechanism and the target of EGFR TKI
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Approved EGFR-TKIs in Locally Advanced and Metastatic 

NSCLC in Taiwan

7

First Generation 

(Reversible)

Second Generation 

(Irreversible)

Third Generation 

(Irreversible, mutant-

specific)

Iressa
(Gefitinib)

Tarceva
(Erlotinib)

Giotrif
(Afainib)

Vizimpro
(Dacomitinib)

Tagrisso
(Osimertinib)



Pan-Her-targeted 
approach for cancer 
therapy

Volume 439, 28 December 2018, pages 113-130
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Osimertinib: The third-generation, potent CNS active, irreversible 

EGFR-TKI selective for both EGFR-sensitising and EGFR T790M 

resistance mutations
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• Osimertinib is selective for EGFR-TKI-sensitising mutations (L858R and exon 19 deletion) 

and T790M resistance mutations

Inhibition of T790M

Inhibition of EGFRm (exon 19 deletion and L858R)

Lower activity against WT EGFR

Crosses the intact BBB, as seen in preclinical models

Osimertinib

WT EGFR

EGFRm 

(L858R and 

ex19del) 
EGFR T790M

Cancer Discov. 2014;4(9):1046-1061; Clinical Cancer Res. 2016;22(20):5130-5140.



PFS in patients with EGFR T790M mutation after 1L EGFR-TKI 

treatment compared with platinum-pemetrexed in AURA 3
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NCCN Guidelines Version 5. 2017
Non-Small Cell Lung Cancer
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ASTRIS Study: RWE data of Tagrisso in Patient with EGFR 

T790M (Global, n= 3015)

Future Oncol . 2019 Sep;15(26):3003-3014.
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PFS in Randomized Clinical Trials of Patient harboring EGFRm 

in 1st line monotherapy
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EGFR TKI Study
Median PFS, mo (HR [95% CI])

Common mutations Del 19 L858R

Erlotinib

ENSURE1 11.0 (0.34 [0.22-0.51]) 11.1 (0.20 [0.11-0.37]) 8.3 (0.57 [0.31-1.05])

EURTAC2 9.7 (0.37 [0.25-0.54]) 11.0 (0.30 [0.18-0.50]) 8.4 (0.55 [0.29-1.02])

OPTIMAL3 13.1 (0.16 [0.10-0.26]) 15.3 (0.13 [0.07-0.25]) 12.5 (0.26 [0.14-0.49])

Gefitinib

IPASS4 NR 11.0 (0.38 [0.26-0.56]) 9.2 (0.55 [0.35-0.87])

NEJ0025 10.8 (0.30 [0.22-0.41]) 11.5 10.8

WJTOG34056 9.2 (0.49 [0.34-0.71]) NR (0.45 [00.27-0.77]) NR (0.51 [0.29-0.90])

Afatinib

LUX-Lung 37 13.6 (0.47 [0.34-0.65]) 13.7 (0.28 [0.18-0.44]) 10.8 (0.73 [0.46-1.17])

LUX-Lung 68 11.0 (0.25 [0.18-0.35]) 13.7 (0.20 [0.13-0.33]) 9.6 (0.32 [0.19-0.52])

LUX-Lung 79 11.0 (0.73 [0.57-0.95]) 12.7 (0.76 [0.55-1.06]) 10.9 (0.71 [0.48-1.06])

Dacomitinib ARCHER 105010 14.7 (0.59 [0.47-0.74]) 16.5 (0.55 [0.41-0.75]) 12.3 (0.63 [0.44-0.88])

Osimertinib FLAURA11 18.9 (0.46 [0.37-0.57]) 21.4 (0.43 [0.32-0.56]) 14.4 (0.51 [0.36-0.71])

1. Ann Oncol 2015; 26:1883-9.  2. Lancet Oncol 2012; 13:239-46. 3. Lancet Oncol 2011; 12:735-42.. 4. J Clin Oncol 2011; 29: 2866-74. 5. Ann Oncol 2013; 24:54-9. 6. Lancet Oncol 2010; 11:121-8.. 7. J Clin Oncol 2013; 

31:3327-34. 8. Lancet Oncol 2014; 15:213-22 9. Lancet Oncol 2016; 17:577-89. 10. Lancet Oncol 2017; 18:1454-66. 11. N Engl J Med 2018; 378:113-25.

Please note that as head-to-head studies were not conducted between these products, it is inappropriate to draw any comparisons and/or make any conclusions as the study design, 

demographics and other criteria may be different.



NCCN Guidelines Version 5. 2017
Non-Small Cell Lung Cancer
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PFS and Subgroup Analysis in FLAURA Study

Data cut-off: 12 June 2017

1. Soria et al. N Engl J Med 2018;378:113-25

CI, confidence  interval;  ctDNA, circulating tumour  DNA; NC, not 

calculable;  PH, proportional-hazards 15



PFS in Randomized Clinical Trials of Patient harboring EGFRm 

in 1st line monotherapy
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EGFR TKI Study
Median PFS, mo (HR [95% CI])

Common mutations Del 19 L858R

Erlotinib

ENSURE1 11.0 (0.34 [0.22-0.51]) 11.1 (0.20 [0.11-0.37]) 8.3 (0.57 [0.31-1.05])

EURTAC2 9.7 (0.37 [0.25-0.54]) 11.0 (0.30 [0.18-0.50]) 8.4 (0.55 [0.29-1.02])

OPTIMAL3 13.1 (0.16 [0.10-0.26]) 15.3 (0.13 [0.07-0.25]) 12.5 (0.26 [0.14-0.49])

Gefitinib

IPASS4 NR 11.0 (0.38 [0.26-0.56]) 9.2 (0.55 [0.35-0.87])

NEJ0025 10.8 (0.30 [0.22-0.41]) 11.5 10.8

WJTOG34056 9.2 (0.49 [0.34-0.71]) NR (0.45 [00.27-0.77]) NR (0.51 [0.29-0.90])

Afatinib

LUX-Lung 37 13.6 (0.47 [0.34-0.65]) 13.7 (0.28 [0.18-0.44]) 10.8 (0.73 [0.46-1.17])

LUX-Lung 68 11.0 (0.25 [0.18-0.35]) 13.7 (0.20 [0.13-0.33]) 9.6 (0.32 [0.19-0.52])

LUX-Lung 79 11.0 (0.73 [0.57-0.95]) 12.7 (0.76 [0.55-1.06]) 10.9 (0.71 [0.48-1.06])

Dacomitinib ARCHER 105010 14.7 (0.59 [0.47-0.74]) 16.5 (0.55 [0.41-0.75]) 12.3 (0.63 [0.44-0.88])

Osimertinib FLAURA11 18.9 (0.46 [0.37-0.57]) 21.4 (0.43 [0.32-0.56]) 14.4 (0.51 [0.36-0.71])

1. Ann Oncol 2015; 26:1883-9.  2. Lancet Oncol 2012; 13:239-46. 3. Lancet Oncol 2011; 12:735-42.. 4. J Clin Oncol 2011; 29: 2866-74. 5. Ann Oncol 2013; 24:54-9. 6. Lancet Oncol 2010; 11:121-8.. 7. J Clin Oncol 2013; 

31:3327-34. 8. Lancet Oncol 2014; 15:213-22 9. Lancet Oncol 2016; 17:577-89. 10. Lancet Oncol 2017; 18:1454-66. 11. N Engl J Med 2018; 378:113-25.

Please note that as head-to-head studies were not conducted between these products, it is inappropriate to draw any comparisons and/or make any conclusions as the study design, 

demographics and other criteria may be different.



Kaplan–Meier Curve and Subgroup Analysis of Overall Survival in FLAURA

17N Engl J Med . 2020 Jan 2;382(1):41-50.



EGFR TKI Study
Median OS, mo (HR [95% CI])

Common mutations Del 19 L858R

Erlotinib

ENSURE1 26.3 (0.91 [0.63-1.31]) NR (0.79 [0.48-1.30]) NR (1.05 [0.60-1.84])

EURTAC2 22.9 (0.92 [0.63-1.35]) NR (0.94 [0.57-1.54]) NR (0.99 [0.56-1.76])

OPTIMAL3 22.8 (1.19 [0.83-1.71]) 27.0 (1.52[0.92-2.52]) 21.5  (0.92 [0.55-1.54])

Gefitinib

IPASS4 NR (1.00 [0.76-1.33]) 27.2 (0.79 [0.54-1.15]) 18.7 (1.44 [0.90-2.30])

NEJ0025 27.7 (0.89 [0.63-1.24]) 28.9 (0.83 [0.36-0.79]) 28.0 (0.82 [0.49]1.38)

WJTOG34056 34.8 (1.25 [0.88-1.78]) 35.2 (NR) 32.2 (NR)

Afatinib

LUX-Lung 37 31.6 (0.78 [0.58-1.06]) 33.3 (0.54 [0.36-0.79]) 27.6 (1.30 [0.80-2.11])

LUX-Lung 68 23.6 (0.83 [0.62-1.09]) 31.4 (0.64 [0.44-0.94]) 19.6 (1.22 [0.81-1.83])

LUX-Lung 79 27.9 (0.86 [0.66-1.12]) 30.7 (0.83 [0.58-0.17]) 25.0 (0.91 [0.62-1.36])

Dacomitinib ARCHER 105010 34.1 (0.76  [0.58-0.99]) 34.1 (0.88 [0.61-1.26]) 32.5 (0.71 [0.48-1.05]) 

Osimertinib FLAURA11 38.6 (0.8[0.64-1.00]) NR (0.68 [0.51-0.90]) NR (1.00 [0.74-1.40])

OS in Randomized Clinical Trials of Patient with EGFRm in 1st

line monotherapy
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1. Ann Oncol 2015; 26:1883-9.  2. Ann Oncol 2014; 25(suppl 4):iv426- 70 (abstract 1273P). 3. Ann Oncol 2015; 26:1877-83. 4. J Clin Oncol 2011; 29: 2866-74. 5. Ann Oncol 2013; 24:54-9. 6. J Clin Oncol 2014; 32(suppl 

15):abstract 8117. 7-8. Lancet Oncol 2015; 16:141-51. 9. Ann Oncol 2017; 28:270-7. 10. J Clin Oncol 2018; 36:2244-50.  11. Ann Oncol 2019; 30:v851-934. 

Please note that as head-to-head studies were not conducted between these products, it is inappropriate to draw any comparisons and/or make any conclusions as the study design, 

demographics and other criteria may be different.



NCCN Guidelines Version 4. 2022

Non-Small Cell Lung Cancer
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RWE of TMUH and WFH: The incidence of appearance with 

Brain metastases is higher in patients with EGFRm 

Oncotarget. 2017 Aug 8; 8(32): 53405–53418.



REFLECT Study: Prognosis of EGFRm NSCLC patients w/ and 

w/o BM (n=886, Europe and Israel)

Urska Janzic, 2021 ASCO #9086

21



Osimertinib rapidly penetrates BBB of monkeys and has the 

highest Cmax of 13 tested EGFR-TKIs

Cmax = maximum concentration; %ID = % injected dose

Figure adapted from Colclough N et al. Clin Cancer Res. 2020. Data corrected for radioactive decay and for radioactivity in cerebral blood. 

Colclough N et al. Clin Cancer Res. 2021;27:189-201.
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Osimertinib displayed high brain exposure in healthy subjects 

− In all 8 healthy volunteers, Osimertinib was homogenously distributed in all regions of the brain. 

− The brain distribution of osimertinib appeared to be similar to well established CNS drugs

MRI = magnetic resonance imaging; PET = positron emission tomography; SUV = standardized uptake value.
Note: Radioactivity images are overlaid on MRI with horizontal sections displayed. 
*Full PET data not obtained for subject 05 due to technical problems.
1. Varrone A et al. Poster presented at: AACR Annual Meeting; April 14-18, 2018; Chicago, IL. Poster CT-013. 2. Varrone A et al. J Cereb Blood Flow Metab. 2019; Apr 20 [Online ahead of print].

Individual regional distribution of [11C]osimertinib
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PFS Regardless of CNS disease status at baseline in FLAURA Study

• FLAURA data cut-off: 12 June 2017. Tick marks indicate censored data. 
• *By investigator assessment.

CI, confidence interval; CNS, central nervous system; EGFR, epidermal growth factor receptor; HR, hazard ratio; PFS, progression-free survival; TKI, tyrosine kinase inhibitor.
• 1. Soria JC, et al. N Engl J Med. 2018;378(2):113-125. 2. Ohe Y, et al. Presented at: European Society of Medical Oncology Asia Congress; 17-19 November 2017; Singapore. Abstract 413O.
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The probability of patient with or without baseline BM experiencing a 

CNS progression in FLAURA Study

25
N Engl J Med . 2018 Jan 11;378(2):113-125.



The probability of patient with baseline BM experiencing a CNS progression in 

FLAURA Study

1. Reungwetwattana T, et al. J Clin Oncol. 2018;36:3290-3297. 2. Vansteenkiste J et al. Presented at: ESMO Asia Congress; November 17-19, 2017; Singapore. 
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CNS mPFS

Osimertinib NR (95% CI, 16.5 months to not calculable)

standard EGFR-TKIs 13.9 months (95% CI, 8.3 months to not calculable)

HR 0.48; 95% CI, 0.26 to 0.86; P = .014



In FLAURA, the number of patients with CNS lesions decreased 

with Osimertinb, but increased with 1G EGFR-TKIs

• In the osimertinib arm, 12 patients with CNS lesion at baseline had a CR; 5 patients without baseline lesion
developed new CNS lesion

• In the EGFR-TKI comparator arm, 7 patients with CNS lesion at baseline had a CR; 16 patients without baseline
lesion developed a new CNS lesion

Data cut-off: June 12, 2017. Figure adapted from Reungwetwattana T et al. J Clin Oncol. 2018.

CR = complete response; SD = stable disease.

Reungwetwattana T, et al. J Clin Oncol. 2018;36:3290-3297.
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Safety Profile of FLAURA study

• Median duration of exposure: osimertinib = 20.7 months; EGFR-TKI comparator = 11.5 months

• Grade ≥3 possibly causally related AEs : Osimertinib = 18%; comparator EGFR-TKI = 29% 

1. Ramalingam SS et al. Presented at: ESMO Congress; September 27-October 1, 2019; Barcelona, Spain.  2. Ramalingam SS et al. N Engl J Med. 2020;382:41-50.
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Time to Discontinue TKI in FLAURA Study

29

1. David Planchard, et al, 2018 ESMO ASIA

2. Clin Cancer Res (2019) 25 (7): 2058–2063.
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Safety Profile of Long-term exposure to Osimertinib

31

Marina Chiara Garassino et al., WCLC 2022, #EP08.02-108



Take Home Message

• EGFR-TKIs are currently standard of care for metastases EGFRm patient.

• Osimertinib becomes a new standard in front line for patient with common mutation.

• Osimertinib demonstrated greater BBB penetration and fewer intra-cranial progressed.

• Adverse event with long-term exposure to Osimertinib seems mild and manageable.

The percentage of interruption treatment due to SAE in 1st line is 11%, and the discontinuation

rate is 0%. (As the latest publication in WCLC 22’)

32



33Thanks for your attention
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Leonetti et al. British Journal of Cancer 2019; 121: 725

Different resistance profile in 2L and 1L osimertinib
treatment



Kaplan–Meier Curve and Subgroup Analysis of Overall Survival 

in FLAURA Study

36N Engl J Med . 2020 Jan 2;382(1):41-50.



Overall Survival of Patients harboring L858R in LUX-LUNG 3 

and 6 Study

37

Lux-Lung 3 Lux-Lung 6

Lancet Oncol . 2015 Feb;16(2):141-51.

Disease with L858R doesn‘t demonstrate OS benefit in Lux-Lung 3 and 6 study.

Combined Analysis



Overall Survival with L858R Patients in Three Different Head-

to-head Study

38

LUX-Lung 72

ARCHER 10503

FLAURA1

Hazard ratio, 1.00 

(95% Cl, 0.71-1.40)

1. N Engl J Med . 2020 Jan 2;382(1):41-50., 2. Lancet Oncol . 2015 Feb;16(2):141-51., 3. J Clin 

Oncol . 2018 Aug 1;36(22):2244-2250.

Please note that as head-to-head studies were not conducted between these products, it is 

inappropriate to draw any comparisons and/or make any conclusions as the study design, 

demographics and other criteria may be different.



Kaplan–Meier Curve and Subgroup Analysis of Overall Survival 

in FLAURA Study

39N Engl J Med . 2020 Jan 2;382(1):41-50.



Overall Survival in Different Subgroup in FLAURA Study

40

N Engl J Med . 2020 Jan 2;382(1):41-50.

OverallExon 19 Deletion L858R

Hazard ratio =0.68 (95% Cl, 0.51-0.90)

Hazard ratio, 1.00 (95% Cl, 0.71-1.40)

Del 19/ L858R = 1.7



Overall Survival in Different Subgroup in FLAURA Study

41

N Engl J Med . 2020 Jan 2;382(1):41-50.

Overall

Exon 19 Deletion L858R

Hazard ratio =0.68 (95% Cl, 0.51-0.90)

Hazard ratio, 1.00 (95% Cl, 0.71-1.40)

Del 19/ L858R = 1.7

Asian

Del 19/ L858R = 1.4

Hazard ratio, 1.00 

(95% Cl, 0.75-1.32)



Overall Survival in Japanese Subset and Asian pts excluding 

Japanese pts

42

Asian pts excluding Japanese pts

Naoyuki Nogami et al. JLCS 2019

Japanese subset in FLAURA1



Overall Survival in Japanese Subset and Asian pts excluding 

Japanese pts

43

Overall Asian pts excluding Japanese pts Asian

Naoyuki Nogami et al. JLCS 2019



FLAURA : 30% patients did not receive 2L treatment in comparator 

EGFR-TKI arm  

Ramalingam SS et al. N Engl J Med. 2020;382:41-50.
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Portion of Patient received 2nd line Tagrisso in RCT and RWE

45Future Oncol . 2021 Feb;17(4):471-486.

Percentage of patient received 2nd line therapy Tagrisso

A) and all systemic therapy when progressed on 1st generation TKI in Flarua study, B) in RCT and RWE


