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 Patients: AdenoCA and adenoSCC carcinoma, never or former smokers, 
poor differentiation ?, earlier LN metastases

 Frequency:
◦ 1.4% in all,

◦ 5.6 % in “triple negative”( EGFR, ALK, KRAS)

◦ 6.3% in non smokers negative for EGFR, KRAS, ALK, HER2, BRAF, and ROS1

◦ 16% in non smokers negative for EGFR, KRAS, ALK, ROS1, NRAS, BRAF, HER2, PIK3CA, 
MEK1, and AKT

 Biology: 4-5 variants have been identified in NSCLC so far

◦ Clinical significance is unknown.

◦ KIF5B-, CCDC6-, NCOA4-. TRIM33
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 RT-PCR
◦ Cons: False negatives; 3 variants have been described in a matter 

of 12 months. Has to be multiplexed, i.e probes to all known 
variants. Unknown variants will not be detected. 

 FISH break apart
◦ Cons: if inversion involves a small locus it could be false negative; 

can not distinguish variants; cut off is 15% of nuclei with split 
signal; not widely available; low through output

 IHC
◦ Current IHC antibodies do not correlate with RET fusion
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–Sunitinib, Sorafenib, Vandetanib, Carbozatinib, 

Ponatinib, and Lenvatinib all have potential for activity

–All active in KIF5B-RET–transformed cell lines

–Last 4 are in formal clinical trials
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• Overlap with FGFR1 amplification, 
NFE2L2/KEAP1 mutations 
complicates clinical validation
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• Lung-MAP amended to 2nd line therapy & beyond to accommodate 

Nivolumab approval

• Pre-screening added back

• Eligibility criteria broadened;   *Sub-studies in development

CDK, cyclin D-dependent kinase; FGFR, fibroblast growth factor receptor; HRD, Homologous Recombination Defects; 

Ipi, ipilimumab; PI3K, phosphatidylinositol-4,5-bisphosphate 3-kinase; SoC, standard-of-care

1. Lung-MAP. Available at: http://www.lung-map.org/healthcare-providers. 

Accessed February, 2016

http://www.lung-map.org/healthcare-providers


• PI3K has been implicated in the 
development of several cancers1

including NSCLC

• Pictilisib (GDC-0941) is a potent 
and selective orally available pan-
PI3K inhibitor that has been 
shown to potentiate the activity 
of taxanes and platinum agents 
in preclinical NSCLC models2,3

• FIGARO is the first randomized 
phase II trial of a PI3K inhibitor in 
combination with chemotherapy 
in first-line squamous NSCLC

PI3K, phosphatidylinositol 3-kinase;
PIK3CA, phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit.

1. Wong KK, et al. Curr Opin Genet Devel 2010; 20:87;
2. Spoerke JM, et al. Clin Cancer Res 2012; 18:6771–6783;

3. Folkes AJ, et al. J Med Chem 2008; 51:5522–5532.
Figure is adapted from Baselga J, et al. ASCO 2015: Poster TPS629.

7th Annual Puerto Rico Winter Cancer Symposium



Presentation 1653: A phase II trial of pictilisib with chemotherapy in first-line squamous NSCLC – DR Spigel

1L 

NSCLC

Squamou

s

Stratify & 
Randomize:

N = 160*
Randomize 

1:1

Pictilisib 340 mg
orally daily + CP

Placebo 
orally daily + CP

4 cycles

Pictilisib 340 mg
orally daily

Placebo
orally daily

Maintenance 
therapy

• In this first randomized phase II trial of a PI3K inhibitor in first-line squamous NSCLC, combining pictilisib with 

chemotherapy resulted in:

• Minimal PFS improvement

• No OS benefit

• Additional toxicity – AE-related discontinuations and deaths were higher in the pictilisib arm than the placebo 

arm

• In the PIK3CA amplification subpopulation, no clear benefit in PFS was observed

• Overall, the safety profile observed was consistent with those previously seen in other pictilisib trials
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• Patients: Adenocarcinomas, never smokers

• Frequency: Incidence 2.8-4.2%

• Biology:

– In-frame insertions into exon 20. Transgenic mouse models confirm oncogenicity

• Therapy: 

– Drugs of interest: neratinib, afatinib, dacomitinib

• Preclinical models show synergy with mTOR inhibitors. 

• Clinical trial of neratinib + temsirolimus ongoing, several PR are reported 

• Both afatinib and dacomitinib have case reports of responses
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Afatinib

3 pts non-smokers stage IV with HER2 mutations with ORR in all cases.

Neratinib 

(irreversible pan ERBB inhibitor) 

phase II trial in pts with NSCLC who progressed following erlotinib or gefitinib.  3 subgroups, 

EGFR mutant, with EGFR and EGFR TKI naive were compared  with ORR of 3.4%, 0% and 

0%. Only pts with G719X mutation at exon 18 of EGFR-(+) refractory to reversible TKIs, 

benefited from neratinib.

PF00299804 (dacomitinib)

Irreversible TKI targeting ERBB family members EGFR, HER2 and HER4. In the HER2-

mutant  reveal a 14% (3 /22) PR and 27% SD (6 /22).

Other molecules: Heat shock protein 90 (Hsp90)  

Agents for Her-2 Inhibition



 Trastuzumab
 Pertuzumab
 Lapatinib
 Ado-Trastuzumab Emtansine

Trials of Investigational Agents 

Targeting HER2 Mutations

• Dacomitinib

• Afatinib

• Neratinib

• Neratinib + Temsirolimus



 Her2-targeted therapies, such as trastuzumab, have been insufficiently 
powered to determine whether patients with NSCLC  with Her2 gene 
amplification (rather than overexpression by IHC) may benefit. 
It is unclear whether agents targeting Her2 might prove successful either with 
Her2 amplification or Her2 gene mutations. 

 The frequency of Her2 mutations in NSCLC may be too low to justify a 
prospective clinical trial.

 The frequency of Her2 amplification (2-23%) in NSCLC and the use of FISH 
might justify a study of trastuzumab monotherapy. 

 The most promising Her2-targeted strategy will likely prove to be 
combinatorial approaches using an EGFR tyrosine kinase inhibitor  together 
with Her2 dimerization inhibitors.
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 proto-oncogene -> central regulator of
growth factor receptor tyrosine kinase
signaling cascades

 important downstream component of the
epidermal growth factor receptor (EGFR)
signaling pathway

 germline KRAS mutations are associated 
with cardio-facio-cutaneous syndrome 
and Noonan syndrome

 oncogenic somatic KRAS mutations are 
frequently identified in leukemia, 
colorectal and pancreatic cancers and in 
lung adenocarcinoma

 KRAS and EGFR activating mutations have 
been described to be usually mutually 
exclusive

Courtesy of
G. Ostoros

KRAS mutation in NSCLC



• The KRAS oncogene in certain malignant tumors is 

present in one third of cases

• KRAS mutations in codon 12, 13 or 61

• KRAS mutation in CRC is a negative prognostic factor

• Prognostic and predictive role in lung adenocarcinoma 

is the most intensively studied question

Roberts, Stinchcombe JCO 2013



The most frequent oncogenic subtype mutations of
KRAS in lung adenocarcinoma

KRAS mutation in NSCLC

Dogan S et al, Clin Cancer Res. 2012

sign

Nucleotid

change

Amino acid change

Mutation

GGT>TGT Glycin Cystein G12C

GGT>GTT Glycin Valin G12V

GGT>GAT Glycin Aspartat G12D

GGT>GCT Glycin Alanin G12A

GGT>AGT Glycin Serin G12S

GGT>CGT Glycin Arginin G12R

GGC>GAC Glycin Aspartat G13D
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Comparison of KRAS and EGFR mutations
in lung cancer

Suda et al. Cancer Metastasis Rev, 2010

KRAS mutation in NSCLC
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Summary & Take home messages

 Mainly in adenocarcinoma

 30% in Caucasian patients

 < 10% in Asian patients

 Typically related to smoking habits

 Rare in never smokers

 Prognostic and predictive value is debated

 KRAS mutation is heterogenous

 Different KRAS mutation subtypes could be prognostic



 Thanks
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