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Introduction 

• Update mutation analysis lung tumors 

• ctDNA analysis (liquid biopsy) 

• Markers for immunotherapy (PDL1, TMB, MSI) 

• Conclusion 

 



Targeted therapy in stage IV NSCLC 
• Advanced NSCLC is a disease composed of multiple distinct subtypes 

defined by a variety of biomarkers, including EGFR, ALK, ROS1, MET, HER2, 
and BRAF as well as PD-L1. 

Tsao , JTO 2016 
https://www.illumina.com/systems/sequencing-platforms/miseq.html 

http://www.rtmagazine.com/2015/12/biocartis-introduces-influenza-respiratory-virus-panel-idylla-platform/ 
http://www.bioradiations.com/qx100-droplet-digital-pcr-system/ 

NGS: 21 and 42 gene panel 
(Sanger, pyro seq) 

qPCR: 
 BRAF, NRAS, KRAS 

ddPCR: 
EGFR, BRAF, KRAS 
NGS 
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Molecular 
pathways and 
targets in NSCLC 

Boolell et al., Cancers 2015 



Gerber et al., ASCO 2014 educational book  



Mechanisms of acquired resistance after 
first line EGFR TKI therapy 

Gerber et al. ASCO Educational book 2014 
Socinski MA, et al. The Oncologist. 2016;21:1–9. 

(can co-occur with T790M) 

Treatment options 
now available: 

- osimertinib 
- others to come 

(pRb + TP53 mutation/inactivation, 
Low abundant stem cells?)) 

T790M results in : 
- steric hindrance 
- increased affinity for ATP 
- increased phosphorylation levels 



Superior outcome with 
osimertinib in T790M+ NSCLC 

Mok, NEJM 2017 

Soria et al., 
NEJM 2018 

And in untreated 
EGFRm advanced 
NSCLC (FLAURA) 



Similar findings by Piotrowska Z, et al. Poster presented at ASCO 2017 

Abstract no: 9020.  

+ EGFR G724S 
Fassinke , Buettner et al., 
submitted 
Sensitive for afatinib 



Applications of circulating tumor DNA analysis 
during course of disease treatment 

Wan et al Nature Reviews Cancer 17, 223-238 (2017)  

Now: ctDNA makes sense, sometimes crucial 
Tomorrow:ctDNA NGS, judging response + disease activity 
Future:  MRD + screening 



Diagnostic value of ctDNA 

Advantages: 
-Less invasive 
- Lower cost to obtain 
- Tissue not always available 
- Timing relative to therapy 
- Captures tumor heterogeneity 
 

Disadvantages: 
- Low concentration ctDNA/cfDNA 
- Less genes 
- No validated tests 
  for translocations,TMB, NGS 
-Limited clinical data 
- False positivity: 
   clonal hematopoiesis  

Papart-Li et al Clin Cancer Res. 2017 May 15;23(10)  

Merker, Oxnard, JCO 2017 

ctDNA: 
-160-180 bp (nucleosome) 
- short half-life 
- Special tubes 
- stable at -80oC 



Current and future paradigms for sensitive 
detection of cfDNA 

Wan et al Nature Reviews Cancer 17, 223-238 (2017)  

ddPCR NGS 



ctDNA in advanced malignancies 

(A) Fraction of patients with detectable ctDNA.  
(B) Quantification of mutant fragments. Error bars represent the 95% bootstrapped 

confidence interval of the mean  
Bettegowda et al Sci Transl Med. 2014 Feb 19;6(224):224ra24 



Oxnard et al., CCR 2014 

MUMC+:  
•Lung cancer 
• EGFR mutated 
• Liquid biopsies 
• Blood cf DNA 
• ddPCR 
• EGFR T790M 
     resistance 
• Disease monitoring 

Momenteel n=20 
in validatiefase 

ddPCR 

Oxnard et al., CCR 2014 



ctDNA testing at diagnosis and progression 
(EGFR T790M) 

Komatsubara et al Oncology (Williston Park). 2017 Aug 15;31(8):618-27.   



Courtesy M. vd Heuvel 

Goldberg, CCR 2018 



EGFR+: news ASCO 2018 

• EGFR mutaties 
– Combinaties met chemotherapie: verder onderzoek 

• Osimertinib + chemotherapie? 

– Combinanties met bevacizumab: verder onderzoek  
• Trials buiten Japan afwachten 
• Toxiciteit problematisch 

– Immunotherapie 
• Niet in eerste lijn 
• Na ”uitputten” EGFR (of andere drivers?) gerichte opties 
• Combinatie met chemotherapie  

 
 

E. Smit, Continuum 2018 

Dacomitinib 



EGFR-mutaties: spectrum  
Comprehensive genomic profiling N= 34.328 NSCLC, 5240 EGFR mut+, 1233 non-
classical. 

Ou et al, Proc ASCO 2018, #9040 

Treatment exon 20 insertions: 
Osimertinib (vd Wekken et al.) 
Afatinib-cetuximab (v Vegghel et al.) 
Poziotinib 
 (WCLC 2017) 



BRAF in stage I-IV NSCLC 

Dagogo-Jack Proc ASCO 2018 #9045 

N=237 



Slide 18 



Presented By David Planchard at 2018 ASCO Annual Meeting 



RET rearrangements 



Slide 33 



Immunotherapie 
 voor drivers 

Presented By Julien Mazieres 

at 2018 ASCO Annual Meeting 



IMMUNOTARGET COHORT: Response 

Presented By Julien Mazieres 

at 2018 ASCO Annual Meeting 



First-line treatment in advanced NSCLC 

First-line n Histology PD-L1 
status 

Cross-over % TMB PDL<1% HR PFS HR OS 

Pembro vs 
chemo 
Keynote-042 

637 vs 
637 

All ≧1% No 0% 1.07 0.81 

CP w/o 
pembro 
Keynote-407 

278 vs 
281 

Squamous Any Yes 34% 0.56 0.64 

Atezo + 
CarboP+ Bev 
IMpower150 

402 vs 
400 vs 
400 

Non-
squamous 

Any No 50% 0.62 0.78 

Atezo + 
chemo 
IMpower131 

343 vs 
340 

Squamous Any Yes, 42% in 
control got 
IO) 

50% 0.71 immature 

Nivo + ipi vs 
nivo vs chemo 
CheckMate22
7 

187 vs 
177 vs 
186 

All <1%                     No 100% 0.74 Immature 

Pembro + PemPlat 
vs PemPlat 
Keynote-189            410 vs 206          All                              Any                 Yes (15% previous RT/CT)              ND            30%                      0.52                        0.49 

Selection 

H. Groen, Continuum 2018 



Courtesy M van den Heuvel, 
RadboudUMC, Nijmegen 

(ex 19, L858R + G719X, L861Q, S768I) 

(low TMB) 

(high TMB: Nivolumab 
               + ipilumimab) 



Presented at AMP Europe 2018 



Peters et al., AACR 2017 



TMB challenging to measure 

Chalmers et al., Genome Med 2017 



Slide 17 

Presented By Timothy Chan at 2018 ASCO Annual Meeting 



MSI measurement: PCR vs NGS 

IHC PCR NGS 

Dienstmann et al., NRC 2017 
Morsink et al., NTvO 2007 







Presented By Jeffrey Weber at 2017 ASCO Annual Meeting 

Herbst et al., ASCO 2017  



Slide 17 

Cell 2017 

Very personalized 
medicine 



Examples: 
- DNA and RNA cancer subtypes differ 
- BRAF mut melanomas and CRC respond 
differently on vemurafenib 
- BRAF-like CRC respond same as BRAF mut 
CRC 
- MSI and MSI-like CRC respond better to IO 
- BRCA and BRCA-ness tumors 
-Mammaprint discriminates luminal A + B 
BrCa subtypes 

Presented at 
AMP Europe 2018 
by R. Bernards 


