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Optimal sequencing of EGFR Mutation-Driven NSCLC 



The therapeutic landscape is 
changing rapidly..



EGFR +: 1st line treatment options

Erlotinib

Gefitinib

Afatinib

Dacomitinib

Osimertinib



TARGETED THERAPY FOR ADVANCED OR METASTATIC DISEASE

NSCL-I
1 OF 2

Sensitizing EGFR Mutation Positive
• First-line therapy
�Afatinib1

�Erlotinib2

�Dacomitinib3

�*H¿WLQLE4,5

�Osimertinib�
• Subsequent therapy
�Osimertinib7
ALK Rearrangement Positive
• First-line therapy
�Alectinib8,9

�Brigatinib10
�Ceritinib11
�Crizotinib8,12

• Subsequent therapy
�Alectinib13,14
�Brigatinib15
�Ceritinib��
�Lorlatinib17
ROS1 Rearrangement Positive
• First-line therapy
�Ceritinib18
�Crizotinib19
�Entrectinib20

BRAF�9���(�0XWDWLRQ�3RVLWLYH
• First-line therapy
�Dabrafenib/trametinib21

• Subsequent therapy
�Dabrafenib/trametinib22,23

NTRK Gene Fusion Positive
• First-line/Subsequent therapy
�Larotrectinib24
�Entrectinib20

PD-L1 ���
• First-line therapy*
�Pembrolizumab25-27

��&DUERSODWLQ�RU�FLVSODWLQ���
SHPHWUH[HG�SHPEUROL]XPDE��QRQ�
squamous)28

�Carboplatin/paclitaxel/
bevacizumab**/atezolizumab 
�QRQVTXDPRXV�29

�&DUERSODWLQ��SDFOLWD[HO�RU�DOEXPLQ�
bound paclitaxel)/pembrolizumab 
�VTXDPRXV�30
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Monitoring During Initial Therapy
• 5HVSRQVH�DVVHVVPHQW�DIWHU���F\FOHV��WKHQ�HYHU\��±��F\FOHV�ZLWK�&7�RI�NQRZQ�VLWHV�RI�GLVHDVH�ZLWK�RU�ZLWKRXW�FRQWUDVW�RU�ZKHQ�FOLQLFDOO\�

indicated.
Monitoring During Subsequent Therapy
• 5HVSRQVH�DVVHVVPHQW�ZLWK�&7�RI�NQRZQ�VLWHV�RI�GLVHDVH�ZLWK�RU�ZLWKRXW�FRQWUDVW�HYHU\��±���ZHHNV��Timing of CT scans within Guidelines 

parameters is a clinical decision. 
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Which 1st line treatment choice would 
be the best ..

..what would be the ideal 
sequencing ?



Choosing the right sequencing

TKIs are standard upfront
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First- and Second-Generation TKIs Improve PFS  
Compared With Chemotherapy 

RR (%) PFS (mo) OS (mo) 
TKI Study TKI Chemo TKI Chemo TKI Chemo 

Gefitinib IPASS1,2 71 47 9.5 6.3 21.6 21.9 

Gefitinib F-Signal3 55 46 5.8 6.4 22.3 22.9 

Gefitinib WJTOG4 62 32 9.2 6.3 30.9 NR 

Gefitinib NEJ0025,6 73 31 10.8 5.4 27.7 26.6 

Erlotinib EURTAC7 58 15 9.7 5.2 19.3 19.5 

Erlotinib ENSURE8 63 34 11.0 5.5 26.3 25.5 

Erlotinib OPTIMAL9,10 83 36 13.7 4.6 22.8 27.2 

Afatiniba LL311,12 56 23 13.6 6.9 31.6 28.2 

Afatiniba  LL612,13 66 23 11.0 5.6 23.6 23.5 
 
a Data for patients with common mutations only. 

PFS = progression-free survival; RR = response rate; OS = overall survival. 
1. Fukuoka et al. J Clin Oncol. 2011;29:2866; 2. Mok et al. N Engl J Med. 2009;361:947; 3. Han et al. J Clin Oncol. 2012; 30:1122; 4. Mitsudomi et al. Lancet Oncol. 2010;11:121; 5. Maemondo et al. N Engl J Med. 
2010;362:2380; 6. Inoue et al. Ann Oncol. 2013;24:54-59; 7. Rosell et al. Lancet Oncol. 2012;13:239; 8. Wu et al. Ann Oncol. 2015;26:1883; 9. Zhou et al. Lancet Oncol. 2011;12:735; 10. Zhou et al. Ann Oncol. 
2015;26:1877; 11. Sequist et al. J Clin Oncol. 2013;31:3327; 12. Yang et al.Lancet Oncol. 2015;16:141; 13. Wu et al. Lancet Oncol. 2014;15:213. 

TKIs vs chemotherapy ?

TKIs superiority



Choosing the right sequencing

TKIs are standard upfront

Not all TKIs are
the same



7 

HER2, human epidermal growth factor 2. 
Girard. Future Oncol 2018. Epub ahead of print. 

Wild-type EGFR 
Intrinsic mutant 

EGFR Acquired T790M EGFR 

Second-generation TKI 

Third-generation TKI 

K K K K K K 

K Kinase domain 

Activity range 

Activity 

� Reversible binding to wild-type and mutant EGFR 
� Inactive on T790M mutant 

� Irreversible covalent binding to EGFR, ErbB2 and ErbB4 to inhibit all ErbB 
family signalling 

� Broader activity to overcome EGFR TKI-resistant mutations 

� Specificity for EGFR T790M mutant; EGFR 
wild-type sparing 

� Irreversible covalent binding to mutant EGFR 

EGFR inhibition 
 

ErbB family blockade 
 

EGFR mutant-specific 
inhibitor 

First-generation TKI Activity range Erlotinib 
Gefitinib 

Afatinib 
Dacomitinib 

Osimertinib 

K 

ErbB heterodimers, 
e.g. HER2: ErbB3 

Range 

First-, second- and third-generation EGFR TKIs are 
not equal: activity against EGFR mutations 

Please see slide notes for copyright acknowledgements 

Not ALL TKIs are not the same:
Activity against EGFR mutations



Not ALL TKIs are not the same:
Antitumor Activity

1st vs 2nd generation TKI
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CI, confidence interval; HR, hazard ratio; ITT, intent-to-treat.  
Corral, et al. Ann Onc 2017;28(Suppl. 2):ii28.  

First- and second-generation EGFR TKIs are not 
equal: antitumour activity 
• Afatinib versus gefitinib as first-line treatment of patients with EGFR mutation-positive 

NSCLC (LUX-Lung 7): a phase 2B, open-label, randomised controlled trial 

Afatinib 
(n=160) 

Gefitinib 
(n=159) 

Median, months 11.0 10.9 

HR (95% CI) 
p value 

0.74 (0.57–0.95) 
0.0178 

PF
S 

(%
) 

100 

80 

60 

40 

20 

0 

Months 
0 3 6 9 12 15 18 21 24 27 30 33 26 39 42 45 48 51 

160 142 113 94 67 47 34 26 20 13 10 8 4 3 0 0 0 0 
159 132 105 82 51 21 15 10 7 5 5 3 3 3 0 0 0 0 

Afatinib 
Gefitinib 

27% 

16% 

16% 8% 

70% 75% 
69% 

56% 

66% 

42% 

0.00

0.20

0.40

0.60

0.80

ITT Del19 L858R

R
es

po
ns

e 
ra

te
 (%

)  

Gefitinib Afatinib 

p=0.002 p=0.150 p=0.003 

Median PFS: 11m vs 10.9m

HR 0.74



Not ALL TKIs are not the same:
Antitumor Activity

1st vs 2nd generation TKI
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First- and second-generation EGFR TKIs are not 
equal: antitumour activity 
ARCHER 1050: Dacomitinib vs Gefitinib (excluding CNS metastases) 

Daco (n=227) Gef (n=225) 

Number of events, 
n (%) 136 (59.9%) 179 (79.6%) 

Median PFS                         
(95% Cl) 

14.7                     
(11.1±16.6) 

9.2                           
(9.1±11.0) 

HR (95% Cl)   0.59 (0.47±0.74) 
p<0.0001 

ARCHER 1050: study design 
Phase III, randomised, open-label study to evaluate dacomitinib as 
an alternative first-line treatment for patients with advanced NSCLC 
with an EGFR-activating mutation 

PFS: blinded independent review (ITT population) 

Dacomitinib 
225 
227 

0 42 36 30 24 18 12 6 
0 

0.2 

0.4 

0.6 

0.8 

1.0 

155 
154 

69 
106 

34 
73 

7 
20 

1 
6 

0 
0 

0 
0 
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ty
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f P
FS

 

Months 

PFS rate 
30.6% vs 

9.6% 

Gefitinib 

No. at risk 

� Advanced NSCLC 
with EGFR-
activating 
mutation(s) 

� No prior systematic 
treatment of 
advanced NSCLC 

� No CNS metastasis 
� No prior EGFR TKI 

or other TKI 
� ECOG PS 0, 1 

Dacomitinib 
45 mg  
PO QD 
(N=227) 

Gefitinib 
250 mg 
 PO QD 
(N=225) 

Primary endpoint 
PFS by blinded  

independent review 
� �256 PFS HYHQWV 
� PFS HR �0.667 (50%Ĺ) 
� 90% power 
� 1-VLGHG 0.025=ܤ 
� mPFS: 14.3 vs 9.5 months 

R 1:1 
(N=452) 

Satisfaction factors 
Race  

(including Asian vs  
non-Asian) 

EGFR mutation type 
(exon 19 vs 21) 

Secondary endpoints 
PFS (investigator  
assessed), ORR,  

DOR, TTF, OS, safety,  
PROs 

CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status; PO, orally; QD, once daily; mPFS = median progression-free survival; ORR, objective response rate; 
DOR, duration of response; TTF, time to treatment failure; OS, overall survival; PRO, patient-reported outcome. 
ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT01774721 (Accessed March 2018); Mok, et al. J Clin Oncol 2017;35(Suppl.): Abstract LBA9007; Wu, et al. Lancet Oncol 2017;18:1454±66. 



Not ALL TKIs are not the same:
Antitumor Activity

1st vs 3rd generation TKI

FLAURA DOUBLE-BLIND STUDY DESIGN

OS was a key secondary endpoint
� Final OS analysis planned for when approximately 318 death events had occurred
� For statistical significance, a p-value of less than 0.0495, determined b\ O¶Brien-Fleming approach, was required

� Alpha spend for interim OS analysis was 0.0015
� At data cut-off, 61 patients (22%) in the osimertinib arm and 13 patients (5%) in the comparator arm were ongoing study treatment

Crossover was allowed for patients in 
the comparator EGFR-TKI arm, 

who could receive open-label 
osimertinib upon central confirmation of 

progression* and T790M positivity

Stratification by 
mutation status 

(Ex19del / L858R) 
and race

(Asian / non-Asian) 

Patients with locally advanced or 
metastatic NSCLC

Key inclusion criteria
� �18 \ears (�20 \ears in Japan) 
� WHO performance status 0 / 1
� Ex19del / L858R (enrolment by local or 

central EGFR testing)
� No prior systemic anticancer / 

EGFR-TKI therapy
� Stable CNS metastases allowed

Randomised 1:1

RECIST 1.1 assessment every 
6 weeks until objective 
progressive disease. 

Following the primary PFS analysis, 
progression events by RECIST 1.1 
were no longer centrally collected

Comparator EGFR-TKI
Gefitinib (250 mg p.o. qd) or 

Erlotinib (150 mg p.o. qd)
(n=277)

Osimertinib
(80 mg p.o. qd)

(n=279)

Data cut-off: 25 June 2019
Soria et al. N Engl J Med 2018;378:113-25

*By investigator assessment if disease progression occurred after the primary analysis data cut-off
p.o., orally; qd, once daily; RECIST 1.1, Response Evaluation Criteria In Solid Tumors version 1.1; WHO, World Health Organization

81&21752//('�&23<



PRIMARY ANALYSIS: PROGRESSION-FREE SURVIVAL

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

Time from randomisation (months)

279
277

262
239

233
197

210
152

178
107

139
78

71
37

26
10

4
2

0
0

No. at risk
Osimertinib

Comparator EGFR-TKI

1.0

Pr
ob

ab
ili

ty
 o

f P
FS

0.2

0.4

0.6

0.8

0.0
0 3 6 9 12 15 18 21 24 27

Osimertinib
Comparator EGFR-TKI

Median PFS, months (95% CI) HR (95% CI)

Osimertinib 18.9 (15.2, 21.4) 0.46 (0.37, 0.57); 
p<0.001Comparator EGFR-TKI 10.2 (9.6, 11.1)

Favours comparator EGFR-TKI

0.1 0.2 0.3 0.4 0.6 0.8

0.46 (0.37, 0.57)
0.46 (0.37, 0.57)

2.0

PFS hazard ratio and 95% CI

1.0

Favours osimertinib

10.0

Subgroup HR (95% CI)

PFS

Sex
Male (n=206)
Female (n=350)

Age at screening
<65 years (n=298)
≥65 years (n=258)

Race
Asian (n=347)
Non-Asian (n=209)

Smoking history
Yes (n=199) 
No (n=357)

CNS metastases at trial entry
Yes (n=116)
No (n=440)

WHO performance status
0 (n=228)
1 (n=327)

EGFR mutation at randomisation
Ex19del (n=349)
L858R (n=207)

EGFR mutation by circulating tumour DNA
Positive (n=359)
Negative (n=124)

Overall (n=556)
Log-rank (primary)
Unadjusted Cox PH

Centrally confirmed EGFR mutation
Positive (n=500)
Negative (n=6)

0.58 (0.41, 0.82)
0.40 (0.30, 0.52)

0.44 (0.33, 0.58)
0.49 (0.35, 0.67)

0.55 (0.42, 0.72)
0.34 (0.23, 0.48)

0.48 (0.34, 0.68)
0.45 (0.34, 0.59)

0.39 (0.27, 0.56)
0.50 (0.38, 0.66)

0.43 (0.32, 0.56)
0.51 (0.36, 0.71)

0.44 (0.34, 0.57)
0.48 (0.28, 0.80)

0.43 (0.34, 0.54)
NC (NC, NC)

0.47 (0.30, 0.74)
0.46 (0.36, 0.59)

81&21752//('�&23<

Median PFS: 18.9m vs 10.2m

HR 0.49



FINAL ANALYSIS: OVERALL SURVIVAL

Data cut-off: 25 June 2019
For statistical significance, a p-YaOXe Rf OeVV WhaQ 0.0495, deWeUPiQed b\ O¶BUieQ-Fleming approach, was required

Median OS, months (95% CI)

– Osimertinib 38.6 (34.5, 41.8)

– Comparator EGFR-TKI 31.8 (26.6, 36.0)

HR (95.05% CI) 0.799 (0.641, 0.997); p=0.0462

321 deaths in 556 patients at data cut-off: 58% maturity
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0.1
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No. at risk
Osimertinib

Comparator EGFR-TKI
276
263

245
219

17
17

0
0
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165
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50
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83%

89%

59%

74%

54%

44%
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Median OS: 38.6m vs 31.8m

HR 0.799



OVERALL SURVIVAL ACROSS SUBGROUPS

Data cut-off: 25 June 2019

Hazard ratio <1 implies a lower risk of death on osimertinib 

*Local or central test; †Result missing for 36 patients in the osimertinib arm and 37 patients in the comparator EGFR-TKI arm

Favours osimertinib Favours comparator EGFR-TKI 95% CISubgroup

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 10

HR for death (95% CI)

HR

Sex
Male (n=206)
Female (n=350)

0.794
0.786

0.554, 1.135
0.595, 1.037

Age at screening
<65 years (n=298)
≥65 years (n=258)

0.723
0.873

0.539, 0.969
0.627, 1.215

Race
Asian (n=347)
Non-Asian (n=209)

0.995 
0.542

0.752, 1.319
0.378, 0.772

Smoking history
Yes (n=199) 
No (n=357)

0.699 
0.848

0.485, 1.002
0.644, 1.118

CNS metastases at trial entry
Yes (n=116)
No (n=440)

0.832 
0.788

0.530, 1.298
0.613, 1.014

WHO performance status
0 (n=228)
1 (n=327)

0.927 
0.699

0.629, 1.366
0.535, 0.913

EGFR mutation at randomisation*
Ex19del (n=349)
L858R (n=207)

0.679 
0.996

0.509, 0.904
0.708, 1.404

EGFR mutation by circulating tumour DNA†

Positive (n=359)
Negative (n=124)

0.773 
0.719

0.601, 0.995
0.374, 1.359

Overall (n=556)
Log-rank (primary)
Unadjusted Cox PH

0.799
0.789

0.641, 0.996
0.634, 0.983

81&21752//('�&23<
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PATIENTS REMAINING ON STUDY TREATMENT AND TIME TO 
FIRST SUBSEQUENT TREATMENT OR DEATH

Data cut-off: 25 June 2019 
*Time from the date of randomisation to the earlier of the date of anti-cancer therapy start date following study drug discontinuation or death

Time to first subsequent treatment*

Time to first subsequent therapy or death Events Median, months (95% CI)

Osimertinib 194 25.5 (22.0, 29.1)

Comparator EGFR-TKI 242 13.7 (12.3, 15.7)

HR (95% CI) 0.478 (0.393, 0.581) p<0.0001

0.0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

279 271 255 235 212 185 166 157 136 125 112 100 90 79 57 31 9 0
277 249 222 195 153 123 96 76 58 45 39 35 31 28 18 10 5 0

Osimertinib
Comparator EGFR-TKI
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Patients remaining on study treatment
Osimertinib (n=279)
Comparator EGFR-TKI (n=277)
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Data cut-off: 25 June 2019
*Refers to those patients who did not receive either chemotherapy or an EGFR-TKI; †The majority of patients who received cytotoxic chemotherapy received a platinum-based chemotherapy regimen

FST, first subsequent treatment

SECOND-LINE TREATMENT FOLLOWING PROGRESSION

Other*
Cytotoxic chemotherapy†

EGFR-TKI containing regimen, other than osimertinib

First subsequent (second-line) anticancer therapies

Received first subsequent (second-line) anticancer treatment
No subsequent anti-cancer treatment
Still on study treatment

Patient disposition

Osimertinib

� Of the 180 patients in the comparator EGFR-TKI arm who received a first subsequent treatment, 
85 patients (47%) crossed over to osimertinib (31% of all patients randomised from the comparator EGFR-TKI arm)

0
Osimertinib

(n=279)

22%

31%

47%

Comparator
EGFR-TKI

(n=277)

Received FST
(n=133)

Received FST
(n=180)

5%

30%

65%

29%

68%
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22%

4%
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Not ALL TKIs are not the same:
Toxicity profile

14 

AE, adverse event. 
1. Park, et al. Lancet Oncol 2016;17:577–89; 2. Paz-Ares, et al. Ann Oncol 2017;28:270–7; 3. Wu, et al. Lancet Oncol 2017;18:1454–66; 4. Soria, et al. N Engl J Med 
2018;378:113–25. 
 

First-, second- and third-generation EGFR TKIs  
do not have equal safety 

LUX-Lung 71,2 ARCHER 10503 FLAURA4 

Afatinib  
(n=160)  

Gefitinib  
(n=159) 

Dacomitinib 
(n=227)  

Gefitinib 
(n=225) 

Osimertinib 
(n=279) 

Erlotinib or 
gefitinib  
(n=277) 

Treatment 
discontinuation 
rate 

6.2% 6.3% 9.7% 6.7% 10% 14% 

Most common       
Grade ≥3 AEs 

Diarrhoea 12% 
Rash/acne 9% 

Liver enzyme    
elevation 9% 

Rash/acne 3% 

Acne 14% 
Diarrhoea 8% 

Paronychia 7% 

Liver enzyme 
elevation 12% 
Dyspnoea 3% 

Diarrhoea  2% 
Decreased    
appetite 2% 

Rash/acne 7% 
Liver enzyme 
elevation 12% 

Second- or third-generation TKIs versus first-generation TKIs 

PROMs in favor of TKIs



Choosing the right sequencing

TKIs are standard upfront

Not all TKIs are
the same

Biology drives
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Biology drives sequencing:
Mechanisms of resistance

After 1st or 2nd generation TKI

21 

MET, MET proto-oncogene. 
Yu, et al. Clin Cancer Res 2013;19:2240–7. 

Molecular mechanisms of acquired resistance to 
first-/second-generation EGFR TKIs 

• 155 EGFR-mutant 
NSCLC patients, 
acquired resistance 
after TKI 

• Molecular analyses on 
re-biopsy specimen 

MET amplification 3% 
Small cell + MET 1% 

Small cell 1% 
Small cell + T790M 2% 

MET + T790M 3% 

HER2 T790M 4% 

T790M  
60% 

HER2 8% 

Unknown 18% 

Please see slide notes for copyright acknowledgements 



Biology drives sequencing:
Mechanisms of resistance

After 1st or 2nd generation TKI

23 

PD, progressive disease. 
Mok, et al. N Engl J Med 2017;376:629–40. 

Osimertinib standard of care for T790M+ acquired 
resistance to first-/second-generation EGFR TKIs  

Patients in the population 

HR for PD or death, 0.30 (95% CI: 0.23–0.41) 
p<0.001 

Osimertinib 279 10.1 (8.3-12.3 
Platinum-pemetrexed 140 4.4 (4.2-5.6) 

No. of 
patients 

Median 
PFS (months)  

(95% CI) 

Pr
ob

ab
ili

ty
 o

f P
FS

 

1.0 – 

0.8 – 

0.6 – 

0.4 – 

0.2 – 

0 – 
0  3  6  9  12  15  18  

Month 

0 
0 

Platinum-pemetrexed 

Osimertinib 

13 
1 

50 
7 

88 
17 

162 
44 

240 
93 

279 
140 

 
No. at risk 
Osimertinib 

Platinum-pemetrexed 

Please see slide notes for copyright acknowledgements 



Biology drives sequencing:
Mechanisms of resistance

After osimertinib
The most common acquired resistance mechanisms after osimertinib were 
acquired EGFR mutations and MET amplification 

Amp = amplification; BRAF = v-Raf murine sarcoma viral oncogene homolog B; CAST = calpastatin; CCND1 = cyclin-D1; CCNE1 = cyclin-E1; CDK6 = cyclin-dependent kinase 6; CDKN2A = cyclin-dependent 
kinase inhibitor 2A;  EGFR = epidermal growth factor receptor; ERC1 = ELKS/Rab6-interacting/CAST family member 1; fs = frameshift; HER2 = human epidermal growth factor receptor 2; MET = met proto-
oncogene (hepatocyte growth factor receptor); NTRK1 = neurotrophic tyrosine kinase receptor 1; PIK3CA = phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit alpha; RET = rearranged during 
transfection proto-oncogene; TPM3 = tropomyosin 3.   
aAmplification events may be underrepresented in plasma analyses. 
Papadimitrakopoulou V et al. Presented at: ESMO Congress; October 19-23, 2018; Munich, Germany.  65 

Acquired Alterations 

•  Acquired EGFR mutations: 21% 
•  MET amp:a 19% 
•  Cell-cycle gene alterations: 12% 
•  HER2 amp:a 5% 
•  PIK3CA ampa/mutation: 5% 
•  Oncogenic fusion: 4% 
•  BRAF V600E: 3% 

Patients receiving osimertinib (n=73) 

PIK3CA amp:a 1% 
HER2 amp:a 1% 

RET-ERC1: 1% 
CCNE1 amp:a 1% 

PIK3CA ampa + HER2 ampa  
+ CCNE1 amp:a 1% 
PIK3CA E545K: 1% 
MET amp:a 3% 

MET ampa + NTRK1-TPM3: 1% 
MET ampa + CDK6 amp:a 1% 

MET ampa + CCNE1 ampa + CDK6 amp:a 1% 
MET ampa + CDKN2A E27fs: 1% 

MET ampa + CCND1 ampa + CCNE1 ampa 
+ CDK6 amp:a 1% 

No known  
mechanism  

of resistance 
identified: 60% 

All EGFR 
mutations: 

21% 

Any acquired EGFR mutation (-/+ other alterations) 

MET amplification (-/+ other alterations except EGFR) 

No known resistance mechanism 

Any acquired EGFR mutation (-/+ other alterations) 

MET amplification (-/+ other alterations except EGFR) 

No known resistance mechanism 

T790M loss 

Loss of T790M was reported in nearly half of all cases, suggesting the 
elimination of T790M-harboring cells 

66 

Patients receiving osimertinib (n=73) 

All EGFR 
mutations: 

21% 

PIK3CA amp:a 1% 
HER2 amp:a 1% 

RET-ERC1: 1% 
CCNE1 amp:a 1% 

PIK3CA ampa + HER2 ampa  
+ CCNE1 amp:a 1% 
PIK3CA E545K: 1% 
MET amp:a 3% 

MET ampa + NTRK1-TPM3: 1% 
MET ampa + CDK6 amp:a 1% 

MET ampa + CCNE1 ampa + CDK6 amp:a 1% 
MET ampa + CDKN2A E27fs: 1% 

MET ampa + CCND1 ampa + CCNE1 ampa 
+ CDK6 amp:a 1% 

Acquired Alterations 

•  Acquired EGFR mutations: 21% 
•  MET amp:a 19% 
•  Cell-cycle gene alterations: 12% 
•  HER2 amp:a 5% 
•  PIK3CA ampa/mutation: 5% 
•  Oncogenic fusion: 4% 
•  BRAF V600E: 3% 
•  Loss of T790M: 49% 

Amp = amplification; BRAF = v-Raf murine sarcoma viral oncogene homolog B; CAST = calpastatin; CCND1 = cyclin-D1; CCNE1 = cyclin-E1; CDK6 = cyclin-dependent kinase 6; CDKN2A = cyclin-dependent 
kinase inhibitor 2A;  EGFR = epidermal growth factor receptor; ERC1 = ELKS/Rab6-interacting/CAST family member 1; fs = frameshift; HER2 = human epidermal growth factor receptor 2; MET = met proto-
oncogene (hepatocyte growth factor receptor); NTRK1 = neurotrophic tyrosine kinase receptor 1; PIK3CA = phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit alpha; RET = rearranged during 
transfection proto-oncogene; TPM3 = tropomyosin 3.   
aAmplification events may be underrepresented in plasma analyses. 
Papadimitrakopoulou V et al. Presented at: ESMO Congress; October 19-23, 2018; Munich, Germany.  

No known  
mechanism  

of resistance 
identified: 60% 
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TKIs are standard upfront

Not all TKIs are
the same
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Sequencing 
senarios



Median OS
38.6m



Thoughts & concerns



CNS metastases





OVERALL SURVIVAL ACROSS SUBGROUPS

Data cut-off: 25 June 2019

Hazard ratio <1 implies a lower risk of death on osimertinib 

*Local or central test; †Result missing for 36 patients in the osimertinib arm and 37 patients in the comparator EGFR-TKI arm

Favours osimertinib Favours comparator EGFR-TKI 95% CISubgroup

0.1 0.2 0.3 0.4 0.6 0.8 1.0 2.0 10

HR for death (95% CI)

HR

Sex
Male (n=206)
Female (n=350)

0.794
0.786

0.554, 1.135
0.595, 1.037

Age at screening
<65 years (n=298)
≥65 years (n=258)

0.723
0.873

0.539, 0.969
0.627, 1.215

Race
Asian (n=347)
Non-Asian (n=209)

0.995 
0.542

0.752, 1.319
0.378, 0.772

Smoking history
Yes (n=199) 
No (n=357)

0.699 
0.848

0.485, 1.002
0.644, 1.118

CNS metastases at trial entry
Yes (n=116)
No (n=440)

0.832 
0.788

0.530, 1.298
0.613, 1.014

WHO performance status
0 (n=228)
1 (n=327)

0.927 
0.699

0.629, 1.366
0.535, 0.913

EGFR mutation at randomisation*
Ex19del (n=349)
L858R (n=207)

0.679 
0.996

0.509, 0.904
0.708, 1.404

EGFR mutation by circulating tumour DNA†

Positive (n=359)
Negative (n=124)

0.773 
0.719

0.601, 0.995
0.374, 1.359

Overall (n=556)
Log-rank (primary)
Unadjusted Cox PH

0.799
0.789

0.641, 0.996
0.634, 0.983
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Can we make EGFR TKIs better ?





What about beyond TKIs?
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BACKGROUND
The cancer-cell–killing property of atezolizumab may be enhanced by the blockade 
of vascular endothelial growth factor–mediated immunosuppression with bevaciz-
umab. This open-label, phase 3 study evaluated atezolizumab plus bevacizumab plus 
chemotherapy in patients with metastatic nonsquamous non–small-cell lung cancer 
(NSCLC) who had not previously received chemotherapy.
METHODS
We randomly assigned patients to receive atezolizumab plus carboplatin plus pacli-
taxel (ACP), bevacizumab plus carboplatin plus paclitaxel (BCP), or atezolizumab plus 
BCP (ABCP) every 3 weeks for four or six cycles, followed by maintenance therapy with 
atezolizumab, bevacizumab, or both. The two primary end points were investigator-
assessed progression-free survival both among patients in the intention-to-treat popu-
lation who had a wild-type genotype (WT population; patients with EGFR or ALK ge-
netic alterations were excluded) and among patients in the WT population who had 
high expression of an effector T-cell (Teff) gene signature in the tumor (Teff-high WT 
population) and overall survival in the WT population. The ABCP group was com-
pared with the BCP group before the ACP group was compared with the BCP group.
RESULTS
In the WT population, 356 patients were assigned to the ABCP group, and 336 to the 
BCP group. The median progression-free survival was longer in the ABCP group than 
in the BCP group (8.3 months vs. 6.8 months; hazard ratio for disease progression 
or death, 0.62; 95% confidence interval [CI], 0.52 to 0.74; P<0.001); the correspond-
ing values in the Teff-high WT population were 11.3 months and 6.8 months (hazard 
ratio, 0.51 [95% CI, 0.38 to 0.68]; P<0.001). Progression-free survival was also longer 
in the ABCP group than in the BCP group in the entire intention-to-treat population 
(including those with EGFR or ALK genetic alterations) and among patients with low 
or negative programmed death ligand 1 (PD-L1) expression, those with low Teff 
gene-signature expression, and those with liver metastases. Median overall survival 
among the patients in the WT population was longer in the ABCP group than in the 
BCP group (19.2 months vs. 14.7 months; hazard ratio for death, 0.78; 95% CI, 0.64 
to 0.96; P = 0.02). The safety profile of ABCP was consistent with previously reported 
safety risks of the individual medicines.
CONCLUSIONS
The addition of atezolizumab to bevacizumab plus chemotherapy significantly im-
proved progression-free survival and overall survival among patients with metastatic 
nonsquamous NSCLC, regardless of PD-L1 expression and EGFR or ALK genetic altera-
tion status. (Funded by F. Hoffmann–La Roche/Genentech; IMpower150 ClinicalTrials 
.gov number, NCT02366143.)
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Atezolizumab in the 1st line setting

Atezolizumab + carbo + paclitaxel + bevacizumab

vs

chemotherapy

§ OS: 19.2m vs 14.7m p=0.0164

(regardless PDL1)
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OS in Key Subgroups (Arm B vs Arm C) 

NE, not estimable. 
a Prevalence % for PD-L1 IHC and liver metastases subgroups out of  
ITT-WT (n=696); prevalence of ITT, EGFR/ALK+, and ITT-WT out of ITT (n=800). 
b One patient had EGFR exon 19 deletion and also tested ALK positive per central lab. 
c Stratified HR for ITT and ITT-WT; unstratified HR for all other subgroups. Data cutoff: January 22, 2018 

Subgroup n (%)a 

PD-L1–High (TC3 or IC3) WT 136 (20%) 

PD-L1–Low (TC1/2 or IC1/2) WT 226 (32%) 

PD-L1–Negative (TC0 and IC0) WT 339 (49%) 

Liver Metastases WT 94 (14%) 

No Liver Metastases WT 602 (86%) 

ITT (including EGFR/ALK+) 800 (100%) 

EGFR/ALK+ only 104b (13%) 

ITT-WT 696 (87%) 
0 

2 

4 

6 

8 

10 

0,2 2,0 1.0 

0.82 

In favor of Arm C: 
bev + CP 

Hazard Ratioc 

In favor of Arm B: 
atezo + bev + CP 

0.78 

0.80 

0.70 

0.54 

0.76 

0.54 

0.83 

Arm B Arm C 

25.2 15.0 

20.3 16.4 

17.1 14.1 

13.2 9.1 

19.8 16.7 

19.8 14.9 

NE 17.5 

19.2 14.7 

Median OS, mo 
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Addition of Bevacizumab to Atezolizumab and Chemotherapy Prolongs 
Survival of EGFR/ALK+ Patientsa 

a Patients with a sensitizing EGFR mutation or ALK translocation must have disease progression or intolerance of treatment with one or more approved targeted therapies. 
b One patient had EGFR exon 19 deletion and also tested ALK positive per central lab. c Unstratified HR.  
Data cutoff: January 22, 2018 

HRc, 0.54 
(95% CI: 0.29, 1.03) 

NE 17.5 mo 21.2 mo 17.5 mo 

HRc, 0.82 
(95% CI: 0.49, 1.37) 

Arm Bb vs Arm C Arm A vs Arm C 

Atezo+CP 
Bev+CP 

Atezo+Bev+CP 
Bev+CP 

OS: Not reached vs 17.5m

HR: 0.54 



To take home...



§Starting with 1st or 2nd gen EGFR TKIs: 
§Physicians are familiar with 1st & 2nd gen EGFR-TKIs
§If patients develop T790M then sequencing  with 3rd gen
§Cons: 40-60% of patients develop T790M that cannot be predicted
§30-40% of patients don’t have a chance to receive 2nd line treatment

§Starting with 3rd gen EGFR TKIs: 
§OS benefit at 38.6 months
§Better CNS penetration and efficacy in CNS metastases
§Better PFS in patients whom will not develop T790M
§Cons: Resistance mechanism 
§What next if patients fail 3rd gen EGFR TKI upfront ?

To take home..



Biology is the key..



Thank you for your 
attention..


