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EGFR mutations

EGFR EX 19 del (46%)**

EGFR E709A, R776H (1%)

EGFR G719A, D, S (2%) *

EGFR S768I (1%)

EGFR L861Q (3%)

EGFR exon 20 
insertions (9%)

EGFR L858R (38%) ***

EGFR-mutated cases (n=367)

Ramalingam NEJM 2019

43-50%

50% - 67%

Arcila et al. Mol Cancer Ther 2013;12:220-9

EGFR Young patients 

and no smoker



History of EGFRi use and approval

20031

20042

2011

2012

2018

1L For EGFR mut

ERLOTINIB

2L to overcome resistance to 

1/2G TKIs 

OSIMERTINIB

1L  in patients with EGFR mut

AFATINIB

2L after CT without EGFR mut1

1L vs CT with  EGFR mut2

GEFITINIB

1Line standard  of CARE

OSIMERTINIB

2020

1Cohen MH, et al. Oncologist. 2003; 2. AstraZeneca. New Drug Application For IRESSA accepted by US Food and Drug Administration. Dec 2014. 3. Karachaliou N, et al. Transl Cancer Res. 2019;  

4. Kazandjian D, et al. Oncologist. 2014; US FDA. Osimertinib. July 2017. US FDA Osimertinib feb 2021;



FLAURA Study design, Osimertinib

Ramalingam et al, presented at ESMO 2017, Ann Oncol (2017) 28 (suppl_5): v605-v649; Soria et al, N Engl J Med, 2018



FLAURA PFS and OS Results

Soria et al, N Engl J Med, 2018;

FULL SET analysis1

Ramalingam SS, et al. NEJM. 2020;

FULL SET analysis1



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

1. Ramalingam SS, et al. NEJM. 2020; 2, Ramalingam SS, et al. NEJM. appendix



CNS Effects of III Generation EGFR TKI
Practice Changing Data

mPFS: NR vs 13.9 months (HR 0.48, 95%CI 0.26-0.86, p=0.014)

Odds Ratio 4.6 (95%CI 0.9-34.9, p=0.066)



Passaro A, et al. Ann Oncol 2022;



What about combination strategies in first line 
EGFR+?

BEYOND 

OSIMERTNIB 

first line?

Third generation EGFR TKIs: Standard of Care 

From 2020



EGFRi and VEGFi
Combo-inhibition

Erlotinib + Bevacizumab

NEJ026

BEVERLY

Erlotinib + Ramucirumab

RELAY

Osimertinib + Bevacizumab 

WJOG9717L

VEGFi

EGFRi

Saito H, Lancet Oncol 2019, Nagakawa K, et al. Lancet Oncol. 2019;20:1655–69. 

Presented By Maria Carmela Piccirillo at 2021 ESMO Annual Meeting



NEJ026 PFS/OS: Bevacizumab + Erlotinib

Overall Survival: 

50.7 for Bev+ Erlotinib vs 46.2 for Erlotinib alone

HR 1 (95%CI, 0.68 – 1.49)

Progression Free-Survival: 

16.9 for Bev+ Erlotinib vs 13.3  for Erlotinib alone

HR 0.60 (95% CI, 0.41 – 0.87) 

Saito H, Lancet Oncol 2019



BEVERLY OS: Bevacizumab + Erlotinib

Presented By Maria Carmela Piccirillo at 2021 ESMO Annual Meeting

Overall survival 

AUTHOR conclusion: Bevacizumab + erlotinib might be considered as a first-line 

therapeutic option in patients who cannot receive osimertinib. 



RELAY PFS: Ramucirumab + Erlotinib 

Nagakawa K, et al. Lancet Oncol. 2019;20:1655–69. Adapted from B. Besse from ELCC 2022



WJOG9717L PFS: Osimertinib + Bevacizumab

Primary results of a randomized phase II study of osimertinib plus bevacizumab versus 

osimertinib monotherapy for untreated patients with NSCLC

harboring EGFR mutations; WJOG9717L study 

Presented By Hirotsugu Kenmotsu at 2021 ESMO Annual Meeting



EGFRi and Chemo
Combo-inhibition

Gefitinib + Chemotherapy

TATA MEMORIAL

NEJ009   

Osimertinib + Chemotherapy

FLAURA 2

Chemo

EGFRi

Nagakawa K, et al. Lancet Oncol. 2019;20:1655–69; 2. Hosomi Y, et al. J Clin Oncol. 2020;38:115−23.

Ramalingam et al, presented at ESMO 2017, Ann Oncol (2017) 28 (suppl_5): v605-v649; Soria et al, N Engl

J Med, 2018



PFS, OS: Chemotherapy + Gefitinib

TATA MEMORIAL1 NEJ0092

Nagakawa K, et al. Lancet Oncol. 2019;20:1655–69; 2. Hosomi Y, et al. J Clin Oncol. 2020;38:115−23. . Adapted from B. Besse from ELCC 2022



FLAURA2 Design: Chemotherapy + Osimertinib

S
T

x
: In

v
e

s
tig

a
to

r C
h
o
ic

e

▪ Osimertinib given at a dose of 80 mg QD during induction and maintenance

▪ The osimertinib dose can be reduced to 40 mg QD for management of AEs; chemotherapy dose 

interruption/reduction is to be prioritised over reduction/interruption of osimertinib

▪ Randomisation will be stratified by race, WHO PS (0 vs 1), and tissue EGFR mutation test at enrolment

▪ Planned to involve approximately 248 sites in 27 countries

Abbreviations: AE, adverse event; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation; Ex19del, exon 19 deletion; 
NSCLC, non-small cell lung cancer; OS, overall survival; PFS, progression-free survival; PFS2, time from randomisation to second progression or death on a 
subsequent treatment; QD, once daily; STx, subsequent treatment; vs, versus; WHO, World Health Organization

Ramalingam et al, presented at ESMO 2017, Ann Oncol (2017) 28 (suppl_5): v605-v649; Soria et al, N Engl J Med, 2018
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Management of Acquired resistance

Passaro Ann Oncol. 2022
B. Besse ELCC 2022 adapted from Passaro



Besse B, ELCC 2022



Targeting MET TATTON: Osimertinib + 
Savolitinib

• Median duration of response 9.7 mo

Sequist. AACR 2019. Abstr CT033.

OSI + SAVO: Prior 3rd-Gen EGFR TKI (n = 48)

Objective response, n (%)
CR
PR

12 (25)
0

12 (25)

Nonresponse, n (%)
Stable disease (≥ 6 wks)
Progressive disease
Not evaluable

36 (75)
21 (44)
6 (13)
9 (19)

Median time to response, days (IQ range) 46 (43-51)
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+ = central MET FISH positive
= MET status not centrally confirmed



Targeting MET 
amplification in 
EGFR+

01

02

Osimertinib + 

Savolitinib

ORCHARD1

Gefitinib+ 

Capmatinib2

Phase II study in patients with advanced EGFR+ 

NSCLC and met alterations (MET amp or MET ex14 

skipping mutations) progressing on 1L osimertinib1

PhaseIb/II study of gefitinib plus capmatinib in patients with 

EGFR+NSCLC and MET dysregulation (METamp or MET 

overexpression) progressing on EGFR TKI therapy2

.        

1Yu HA Ann Oncol 2021 Supp; 2 Whu JCO 2018

SAVANNAH: A Phase II trial of osimertinib plus savolitinib for 
patients (pts) with EGFR-mutant, MET-driven (MET+), locally
advanced or metastatic non-small cell lung cancer (NSCLC), 

following disease progression on osimertinib.



Amivantamab + Lazertinib after Osi in patients chemo-naïve 

1. Leighl NB, et al. Presented at ESMO 2021: 1192MO; 2. Park K, et al. J Clin Oncol. 2021;39:3391– 402; 

2. 3. Cho BC, et al. Ann Oncol. 2020;31(Suppl 4):S754–S840; 4. Bauml J, et al. J Clin Oncol. 2021;39 (Supply): 9006. 

•Safety profile consistent with previous experience with 

amivantamab + lazertinib2–4 

•No new safety signals detected; toxicities consistent with 

inhibition of EGFR and MET4 

•Treatment-related: grade ≥3 AE (16%), discontinuations (4%), 

dose reductions (18%) 



Patritumab Deruxtecan (ADC): phase I

HER3-DXd demonstrated activity in patients with different mechanisms of resistance to EGFR TKI 

ORR: 39%, post PBC and osimertinib (n=44; 95% CI, 24–

55) 

mDoR: 7.0 months, post PBC and osimertinib (n=44, 95% 

CI, 3.1–NE) 

HER3 overexpressed in 83% of primary NSCLC tumours2

1. Jänne PA, et al. Cancer Discov. 2022; 2. Jänne PA, et al. ASCO 2021;



Low TMB

Spigel et al ASCO 2016 

Downregulation MHC-I

Microambiente tumorale poco immunogenico

Unmet clinical need: è possible utilizzare l’immunoterapia nel NSCLC EGFRmut+ ?

Sovraespressione di CD73 con conseguente microambiente tumorale immunosoppressivo e 

ridotta IFN-γ signature

K. Streicher et al., JCO, 2017



Phase 3 IMpower150 study: chemo + bev+ atezo

ITT-WT: ABCP vs BCP1 Sensitizing EGFR: ABCP vs BCP2

1. Socinski MA, et al. J Thoracic Oncol. 2021;16:1909−24; 2. Nogami N, et al. J Thorac Oncol. 2022;17:309–23. 

Overall survival in chemotherapy-naïve patients with 

sensitizing EGFR mutations2

Overall survival in chemotherapy-naïve patients with WT 

genes (no EGFR or ALK alterations)1 



New Target for EGFR TKI resistant in (≥2L) 

1. ClinicalTrials.gov. NCT02143466, 2. ClinicalTrials.gov. NCT03778229, 3. ClinicalTrials.gov. NCT03944772 4. Wu Y-L, et al. Presented at ASCO 2021, 5. ClinicalTrials.gov. NCT0394070, 6. Liu L, et al. Presented at ASCO 2021. 7. Jänne PA, et al. 

Presented at ASCO 2021 , 8. Hayashi H, et al. Presented at ASCO 2021 , 9. ClinicalTrials.gov. NCT02609776, 10. ClinicalTrials.gov. NCT04077463. 11. ClinicalTrials.gov. NCT04988295. 

B. Besse ELCC 2022



TKI management approach in the near future1

B. Besse ELCC 2022 adapted from Passaro A, Ann Oncol 2022 

Systemic 

PD

Oligo PD
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• 1.5 – 3% of all NSCLC cases

• Higher frequency in adc, females, necer

smokers

• About 90% detected within 767 and 775 

aminoacids

• Induce a wedge at the end of C-helix with 

constitutive activation of EGFR TK domain

• Low affinity to first generation EGFR TKIs

EGFR exon 20 insertions

Malapelle U, Crit Rev Oncol 2021  



Mok T, ELCC 2022  



Exon 20 insertions

Meador CB, Cancer 

Discovery 2021  



Exon 20 insertions



Cappuzzo, WCLC 2021

Exon 20 insertions



Exon 20 insertions



EGFR uncommon mutations



ARTICUNO
Activity of OsimeRTInib in Patients with NSCLC Harboring 
UNcommon EGFR Mutations: a Retrospective Observational 

Multicenter Italian Study 



Activity of OsimeRTInib in Patients with NSCLC Harboring UNcommon EGFR 
Mutations: a Retrospective Observational Multicenter Italian Study 

(ARTICUNO)



Malattia avanzata EGFR mutata

Quali novità nel 2022?

➢First line

Osimertinib is still the gold standard

➢Overcoming Resistance 

please, refer patients to clinical trials!!!

➢Exon 20 insertions and uncommon mutations

Amivantamab and Mobocertinib

new options in pretreated exon 20 insertions




