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≥ 2nd line options - mNSCLC*

Oncogenic driver mutation No actionable driver mutation

Treatment adaptation to on-target resistance 
mechanism identified. Examples below
- EGFR C797S à 4th generation EGFR TKI trial
- ALK G1202R à lorlatinib (or ALK TKI trial)
- MET amp à clinical trial with MET inhibitors (ideally in 
combination with parent TKI)

KRAS G12C†: Sotorasib, adagrasib
EGFR Exon 20†: Amivantamab
HER2†: Trastuzumab deruxtecan (T-Dxd)

Enroll into clinical trials with novel agents
- ADCs
- Phase 1/2 immuno-oncology agents
- Novel small molecule combinations

Carboplatin + pemetrexed (+/- parent TKI)
Docetaxel +/- ramucirumab (2nd line)
Gemcitabine
Paclitaxel (or nab-paclitaxel)
Vinorelbine

Enroll into clinical trials with novel agents
- ADCs
- Phase 1/2 immuno-oncology agents
- Novel small molecule combinations

Docetaxel +/- ramucirumab (2nd line)
Gemcitabine
Paclitaxel (or nab-paclitaxel)
Vinorelbine
Immune checkpoint inhibitor (if not given first line)

After progression on first line therapy 
for NSCLC, please strongly consider 
referral for a clinical trial



Current standard of care for 2nd line in mNSCLC

• Multi-center, double-blind, phase 3 RCT (n = 1253) 
with (1:1) randomization

• Docetaxel 75mg/m2 +/- ramucirumab 10mg/kg (DR)
• Docetaxel 75mg/m2 + placebo (DP) 

• Efficacy endpoints
• OS (primary): HR 0.86, 95% CI 0.75 – 0.98

• DR – 10.5 months
• DP – 9.1 months

• PFS (secondary): HR 0.76, 95% CI 0.68 – 0.86
• DR – 4.5 months
• DP – 3.0 months

• Investigator ORR (secondary): OR 1.89, 1.41-2.54
• DR – 23%
• DP – 14%

• Safety endpoints
• Dose modifications: 33% (DR) vs 23% (DP)
• Serious AEs: 43% vs 42% 

Garon Lancet Oncol 2014 



What is the benchmark for a 2nd line agent?

• OS: 9-10 months
• PFS: 3-4 months
• ORR: 14-20%
• Safety: < 33% dose modifications
• SAEs: < 42%



Later line treatments for KRAS G12C



• KRAS proto-oncogenes à Ras-Raf-Mek-Erk pathway
• GTP-bound = active
• GDP-bound = inactive

• Missense mutations in codon 12, 13 and 61 hinder 
GTP hydrolysis à activation

• Sotorasib (and adagrasib)
• Irreversibly bind mutant cysteine via a covalent bond
• Binding the switch pocket II à locks KRAS G12C in the 

GDP “off” state
• Inhibits Raf signaling à Reduce MEK/ERK signaling

Addeo Cancers 2021 

Ras signaling pathway



CodeBreak 200 - sotorasib

de Langen Lancet Oncol 2023 
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Notice PFS difference ≤ 6 weeks 

de Langen Lancet Oncol 2023 



de Langen Lancet Oncol 2023 



Other safety signals

Sotorasib
N = 169

Docetaxel
N = 151

Grade ≥ 3 AEs 94 (56) 84 (56)
Fatal TEAEs 11 (7) 11 (7)
Serious TEAEs 64 (38) 60 (40)
Discontinuation 22 (13) 22 (15)
Dose reduction 26 (15) 42 (28)
Dose interruption 83 (49) 40 (26)

de Langen Lancet Oncol 2023 



KRYSTAL-1 – adagrasib monotherapy

Janne NEJM 2022 
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KRAS TKIs – where do we go from here?
• ORR for sotorasib and adagrasib (across Phase 1, 2 and 3 trials) is 

relatively consistent ranging from 28.1 – 42.9%
• PFS benefit is lower than scan interval frequency (6 weeks) for sotorasib

– Early warning sign that might not be an OS benefit!
• Patient preferences may play role here, but KRAS TKIs do have 

important side effects and dose reductions common
• CNS predominant disease – may favor KRAS G12C TKI
• Key message – highlights importance of selecting optimal and 
tolerable dose when determining RP2D 



Later line treatments for EGFR Exon 20 
insertion mutations



EGFR (ERBB1) dimerization

Liddo Cancers 2022

*Note: EGF-like ligand more accurate given variety of signaling substrates



EGFR mutations

1Vyse & Huang Nature 2019
2Roblchaux Nature 2021

Knowing that your patient is 
EGFR positive is not enough! 

You need to know which 
mutations are sensitizing to 
EGFR TKIs
• Drug-sensitive: 

– Exon 19 del, L858R
• Partially drug-sensitive: 

– G719, L861Q
• Insensitive: 

– Exon 20 insertions 
(except FQEA)









Park J Clin Oncol 2021 
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EGFR Exon 20 therapies – what’s next
• Amivantamab is available for patients with EGFR Exon 20 insertion 

mutations who progress on 1st line platinum chemotherapy
– Open question whether to include ICI or bevacizumab with doublet
– Takeda has voluntarily removed mobocertinib from market

• Amivantamab has very real side effects including IRR, rash, diarrhea, 
and peripheral edema
– Grade ≥ 3 AEs (30%), dose reduction (10%), dose discontinuation 

(34%) when treated at RP2D
• Future directions

– Amivantamab + lazertinib + chemotherapy combination studies
– Structural variants of EGFR Exon 20 may matter (far loop vs near loop)



Later line treatments – antibody drug 
conjugates (ADCs)



Receptor tyrosine kinases and dimerization

Vyse & Huang Nature 2019
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Future directions for ADCs
• How to prioritize sequencing? 

(genomic vs protein subtyping)
• How to sequence payloads? 

(MMAE vs topoisomerase)
• How to combine with TKIs? 

Which patients would benefit?
• How to combine with 

immunotherapy? What PDL1 
subtypes? 

• What dose is appropriate? 
• Biomarker restricted or broad? 



Summary 
• Docetaxel +/- ramucirumab current 2nd line chemotherapy option 
• Sotorasib and adagrasib are options for KRAS G12C NSCLC, but limited 

single agent activity and toxicity. 
– Newer trials in development with KRAS TKI and KRAS combinations

• Amivantamab is an option for EGFR Exon 20 NSCLC
– Newer trials include novel EGFR Exon 20 TKIs and amivantamab combinations

• Trastuzumab deruxtecan an option for HER2 altered NSCLC
– ILD and neutropenia are class toxicities
– Response rates modest and unclear relationship between HER2 IHC expression

• After progression on first line treatment for NSCLC, please 
strongly consider referral for a clinical trial



Email: tejas.patil@cuanschutz.edu
Twitter: @TejasPatilMD

THANK YOU
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