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KRAS p.G12C is found in ~ 13% of lung adenocarcinomas

EA Collisson et al. Nature 000, 1-8 (2014) doi:10.1038/nature13385

Oncogenic drivers in lung adenocarcinoma
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KRAS p.G12C shift the equilibrium to an active GTP-bound state
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N = 126
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ORR: 37%
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Why is sotorasib ORR < 40% when TKIs are 70-80-%
1. More tumor heterogeneity/higher TMB in 

KRASG12C compared to EGFR/ALK.

2. More potential upstream and downstream 
bypass tracks. 

3. KRAS-mutant tumors may be less oncogene-
dependent.

4. Sotorasib may be a less effective KRAS inhibitor than 
osimertinib is an EGFR inhibitor.
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Rolfo and Russo, Cancer Discovery, 2020

Prevalence of HER2 
alterations in NSCLC:

Activating mutation: 2-4%

Amplification: 10-20%

Overexpression: 2.4 - 38% 

Not mutually exclusive

Treatment options for HER2-altered NSCLC
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Trastuzumab-Deruxtecan (T-DXd) 
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R Cornelissen et al. 

Update on poziotinib for the treatment of previously treated HER2 exon 20 mutated NSCLC
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Li et al. WCLC 2020
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ORR: HER2 mutated ORR: HER2 overexpression 

Trastuzumab + pertuzumab 21% (3/21) Not assessed

T-DM1
(Ado-Trastuzumab + anti-microtubule) 

44% (8/18) 8% (4/49)

T-DXd
(Trastuzumab + TOPO-I inhibitor) 

62% (24/39) 24.5% (12/49)

Poziotinib 27.8% (25/90) Not assessed

Afatinib 19% (5/28) Not assessed

Dacomitinib 12% (3/26) Not assessed

Neratinib 2.3% (1/43) Not assessed

Neratinib + temsirolimus 14%( 6/43) Not assessed

Neratinib + traztuzumab 8% (4/52) Not assessed

Trastuzumab Deruxtecan is superior to other HER2-directed therapies in cross-trial comparisons

Why are antibody-drug conjugates more 
effective against HER2 mutated than 
overexpressing NSCLC?

Possible explanations:

- Cancer is not dependent on HER2 
overexpression, but is dependent 
on HER2 mutation. 

- Better antibody binding to mutated 
HER2?

Adapted from Rolfo and Russo, Cancer Discovery, 2020

Presented by Collin Blakely, MD, PhD; UCSF; @collin_blakely



Conclusions
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• HER2 activating mutations occur in 2-4% of lung adenocarcinomas, while amplification or 
overexpression may occur in over 30% of lung adenocarcinomas.

• Antibody-drug conjugates T-DM1 and T-DXd are emerging as effective therapy for HER2-
mutated lung cancers, but have limited activity in HER2 overexpressing lung cancers.

• Poziotinib demonstrates increased activity against HER2-mutated lung cancer compared to 
historic data for other TKIs.

• HER2 is emerging as a targetable oncogenic driver in NSCLC.


