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Outline

• Case presentation
• Targeted therapy for non-small cell lung cancer (NSCLC)

• Advanced disease
• Localized disease

• Summary



Case

• 68yo Hispanic male – lifetime nonsmoker

SOB, Pleural effusion, LLL mass

Thoracentesis x 2 non-diagnostic

VATS with pleurodesis 
LLL biopsy - adenocarcinoma

carboplatin/pemetrexed 
2 cycles

EGFR exon 19 deletion

Afatinib 40 -> 30 -> 20 mg

7/2015 10/2015 11/2023
8 years

Afatinib



Case - continued

• 68yo Hispanic male – lifetime nonsmoker

SOB, Pleural effusion, LLL mass

Thoracentesis x 2 non-diagnostic

VATS with pleurodesis 
LLL biopsy - adenocarcinoma

carboplatin/pemetrexed 
2 cycles

EGFR exon 19 deletion

Afatinib 40 -> 30 -> 20 mg
CT Thorax - increased LLL 

nodule 5 -> 9 mm

PET CT – hypermetabolic LLL 
and a para-aortic LN

7/2015 10/2015 11/2023 12/2023
8 years

2nd Opinion

3/2024

Referred for SBRT to LLL and 
para-aortic LN

Afatinib



Case - continued



Targeted Therapy for NSCLC – Advanced

* Pao W, Girard N. New driver mutations in non-small-cell lung cancer. Lancet Oncol. 2011 Feb;12(2):175-80.
* Chevallier et al. Oncogenic driver mutations in non-small cell lung cancer: Past, present and future . World J Clin Oncol 2021; 12(4): 217-237



Targeted Therapy

• “type of cancer treatment that targets proteins that control how cancer 
cells grow, divide, and spread”

• Targeted therapy
a) Tyrosine kinase inhibitors
b) Antibodies
c) Antibody drug conjugate (ADC)



Targeted Therapy for NSCLC

* Chevallier et al. Oncogenic driver mutations in non-small cell lung cancer: Past, present and future . World J Clin Oncol 2021; 12(4): 217-237

• Misconceptions
• Non-smokers
• Asians 
• Females
• Non-squamous

• Testing 
• IHC
• FISH
• PCR
• NGS 

• Tissue
• Peripheral blood



Molecular Testing for NSCLC

* Nat Rev Clin Oncol. 2023 Apr;20(4):229-249

• DNA vs. DNA + RNA



Molecular Testing for NSCLC

* https://doi.org/10.1200/JCO.2021.39.15_suppl.900

• US Oncology



Treatment of NSCLC – Targeted therapy

• FDA approved
• 9 genes
• 27 drugs

*Tumor agnostic

Mutation Drugs approved by the FDA

1st Generation 2nd Generation 3rd Generation

1. EGFR
         A. Del 19, L858R

Erlotinib, Gefitinib Dacomitinib, 
Afatinib

Osimertinib

B. Exon 20 insertion Mobocertinib, Amivantamab

2. ALK Crizotinib,  Ceritinib Brigatinib, Alectinib Lorlatinib

3. ROS1 Crizotinib Entrectinib Repotrectinib

4. RET fusion* Pralsetinib, Selpercatinib

5. MET exon 14 skipping 
mutation

Capmatinib, Tepotinib

6. KRAS G12C Sotorasib, Adagrasib

7. BRAF V600E* Dabrafenib/Trametinib, 
Encorafenib/Binimetinib

8. Her2 Mutation Trastuzumab Dxd

9. NTRK* Entrectinib, Larotrectinib



Treatment of Advanced NSCLC - EGFR

1. EGFR (Exon 19 del, L858R)
• First generation TKIs

a. Erlotinib
b. Gefitinib

• Second generation
a. Afatinib
b. Dacomitinib

• Third generation
a. Osimertinib

*N Engl J Med 2018; 378:113-125
*N Engl J Med 2020; 382:41-50



EGFR – Updates

1. FLAURA 2

*N Engl J Med 2023;389:1935-1948



EGFR – Updates

1. FLAURA 2

Feb 19, 2024

*N Engl J Med 2023;389:1935-1948



EGFR – Recent updates

2. MARIPOSA

*Presented at  Madrid, ESMO 2023



EGFR – MARIPOSA

*Presented at  Madrid, ESMO 2023



EGFR – Beyond first line

1. MARIPOSA-2

*Annals of Oncology 2024 3577-90DOI: (10.1016/j.annonc.2023.10.117) 



EGFR – MARIPOSA-2

*Annals of Oncology 2024 3577-90DOI: (10.1016/j.annonc.2023.10.117) 



Treatment of NSCLC – EGFR

1. EGFR (Exon 20 insertions)
• Only in second-line 

a. Mobocertinib
b. Amivantamab

*Zhou et al. Treatment Outcomes and Safety of Mobocertinib in Platinum-Pretreated Patients With EGFR Exon 20 Insertion-Positive Metastatic Non-Small 
Cell Lung Cancer: A Phase 1/2 Open-label Nonrandomized Clinical Trial. JAMA Oncol. 2021 Dec 1;7(12):e214761.
*Park et al. Amivantamab in EGFR Exon 20 Insertion-Mutated Non-Small-Cell Lung Cancer Progressing on Platinum Chemotherapy: Initial Results From 
the CHRYSALIS Phase I Study. J Clin Oncol. 2021 Oct 20;39(30):3391-3402



Treatment of NSCLC – EGFR Exon 20 insertion
PAPILLON Trial

*N Engl J Med. 2023 Nov 30;389(22):2039-2051.



Treatment of NSCLC – EGFR Exon 20 insertion
PAPILLON Trial

*N Engl J Med. 2023 Nov 30;389(22):2039-2051.



Treatment of NSCLC – Targeted therapy

2. ALK rearrangements
• First generation TKIs

a. Crizotinib
b. Ceritinib

• Second generation
a. Alectinib
b. Brigatinib
c. Ensartinib

• Third generation
a. Lorlatinib

*EMJ Oncol. 2020;8[1]:33-42.



Treatment of NSCLC – ALK



Treatment of NSCLC – ALK - Lorlatinib
Updated analysis of CROWN with 
approximately 3 years of follow-up

• 3-year PFS rate with lorlatinib: 

63.5%

*Lancet Respir Med. 2023 Apr;11(4):354-366



Treatment of NSCLC – Targeted therapy
3. RET fusion

• Selpercatinib
• Pralsetinib

* J Thorac Oncol. 2018 Jan;13(1):27-45. 



Treatment of NSCLC – RET fusion
LIBRETTO-431 Trial
Selpercatinib

* N Engl J Med. 2023 Nov 16;389(20):1839-1850



Treatment of NSCLC – Targeted therapy

4. ROS1
• Crizotinib
• Entrectinib

• Second generation
• Repotrectinib

*www.fda.gov – accessed 3/29/2024, BMS Science



Treatment of NSCLC – RET fusion
 TRIDENT-1 Trial

* N Engl J Med. 2024 Jan 11;390(2):118-131

80% 38%

Repotrectinib
103 + 416

Nov 15, 2023



Treatment of NSCLC – Targeted therapy
5. BRAF V600E

• Dabrafenib/Trametinib
• Encorafenib/Binimetinib

6. MET exon14 skipping
• Capmatinib
• Tepotinib

7. NTRK 1/2/3 fusion
• Larotrectinib
• Entrectinib

8. Her2 mutations*
• Fam-Trastuzumab deruxtecan

9. KRAS G12C*
• Sotorasib
• Adagrasib

                                                       
     
     
   * Second-line

*www.fda.gov – accessed 11/29/22



Treatment of NSCLC – Her2 Mutations
8. Her2 Mutations

• Trastuzumab deruxtecan

*Janne P, WCLC 2023, Abstract MA13.20



Treatment of NSCLC – Her2 Mutations
8. Her2 Mutations

• Trastuzumab deruxtecan

*Janne P, WCLC 2023, Abstract MA13.20

DESTINY-Lung02: 

Study Design



Treatment of NSCLC – Her2 Mutations

*Janne P, WCLC 2023, Abstract MA13.20



Treatment of NSCLC – DESTINY Lung02

*Janne P, WCLC 2023, Abstract MA13.20



Treatment of NSCLC – Localized - EGFR

1. EGFR mutated
• Adjuvant Osimertinib (ADAURA)

• EGFR mutation
• Resected stage IB-IIIA NSCLC
• Chemotherapy +/- osimertinib x 3 years

December 18, 2020 

* Wu et l; ADAURA Investigators. Osimertinib in Resected EGFR-Mutated Non-Small-Cell Lung Cancer. N Engl J Med. 2020 Oct 29;383(18):1711-1723. 



Treatment of NSCLC – ADAURA Updates

*Tsuboi M et al. N Engl J Med 2023;389:137-147

Stage II-IIIA (primary endpoint)
OS HR 0.49 (95.03%% CI, 0.33-.73)

P<.001

Stage IB-IIIA (overall population)
HR 0.49 (95.03% CI, 0.34-.70)

P<.001



Treatment of NSCLC – ADAURA Updates

*Tsuboi M et al. N Engl J Med 2023;389:137-147

Stage IB
HR 0.44 (95% CI, 0.17-1.02)

Stage II
HR 0.63 (95% CI, 0.34-1.12)

Stage IIIA
HR 0.37 (95% CI, 0.20-.64)



Treatment of NSCLC – Localized - ALK

2. ALK
• Adjuvant Alectinib (ALINA)

*Solomon et al. ESMO 2023

Alectinib
600 mg BID x 24 

monthsR

 1:1

Platinum-based 
chemotherapy x 4 

cycles

N=257
Key eligibility
• Stage IB-IIIA (>4cm)
• ALK fusion
• Complete resection with negative margins

Stratification: 
• Stage (IB vs II vs IIIA) 
• race (Asian vs 

non-Asian)

Surgery

Primary endpoint : DFS, by investigator assessment

Secondary endpoints include: OS; safety; PK



Treatment of NSCLC –ALK - ALINA

*Solomon et al. ESMO 2023



Targeted Therapy for NSCLC – Future

• Her3 Directed ADCs
• TROP2 ADCs
• CEACAM5 ADCs
• Combining chemotherapy or immunotherapy with targeted therapy

* Pao W, Girard N. New driver mutations in non-small-cell lung cancer. Lancet Oncol. 2011 Feb;12(2):175-80.
* Chevallier et al. Oncogenic driver mutations in non-small cell lung cancer: Past, present and future . World J Clin Oncol 2021; 12(4): 217-237



Case - continued

SOB, Pleural effusion, LLL mass

Thoracentesis x 2 non-diagnostic

VATS with pleurodesis 
LLL biopsy - adenocarcinoma

carboplatin/pemetrexed 
2 cycles

EGFR exon 19 deletion

Afatinib 40 -> 30 -> 20 mg

7/2015 10/2015 8 years

CT Thorax - increased LLL 
nodule 5 -> 9 mm

PET CT – hypermetabolic LLL 
and a para-aortic LN

11/2023 12/2023

2nd Opinion

3/2024

Referred for SBRT to LLL and 
para-aortic LN

NGS on peripheral blood

T790M mutation

Hold off SBRT
Discontinue afatinib – start 

Osimertinib 80mg daily



My approach to advanced NSCLC

Stage IV NSCLC
Emergent 
treatment 
necessary

Yes Chemotherapy

No
Await 

PDL1/Molecular 
testing

Driver mutation 

No driver 
mutation



Driver mutation

EGFR Classic (del 19, L858R) Osimertinib +/- 
chemotherapy

EGFR Exon 20 insertion Amivantamab + 
Chemotherapy

ALK Lorlatinib or 
Alectinib

RET Selpercatinib or 
Pralsetinib

ROS1 Repotrectinib

BRAF V600E
Dabrafenib/Trametinib

Encorafenib/Binimetinib

NTRK Larotrectinib

MET exon 14 skipping mutation Capmatinib

KRAS G12C Chemoimmunotherapy Adagrasib

Her2 mutation Chemoimmunotherapy Trastuzumab dxd

My approach to advanced NSCLC – with driver mutation



Targeted therapy

Disease progression

Re-biopsy + Repeat NGS

Oligo-progression

Local therapy

Systemic progression or resistance 
mutation

Clinical Trial 
Second line

Chemotherapy

My approach to advanced NSCLC (with driver mutation) 
at progression



Summary

A. Non-small cell lung cancer
• Broad-based molecular testing by NGS and PD-L1 for all patients before 

starting therapy
• With driver mutation

• Resectable – surgery -> adj chemo, osimertinib or alectinib
• Stage IV

a. Driver mutation – targeted therapy in first-line (except Her2 mutation, KRAS G12C)
a. Repeat NGS at progression
b. Local therapy for oligo-progression



Thank you!
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