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Overview 

• Immunotherapy: 
– Drugs and applications 
– NSCLC 
– PD-L1 immunohistochemistry 
– Other biomarkers for prognosis/prediction  
– Resistance to immunotherapy 

 
• Biomarkers and targeted therapy for NSCLC 
• Molecular Tumor Board 
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PD-1/PD-L1 immunotherapy: 
state of the art 2015! 

H. Groen, 03-06-2015 

Pembrolizumab 

Atezolizumab 

NSCLC 
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New applications anti-PD1/PDL1 
immunotherapy (FDA) 

Nivolumab (PDL1 complementary: Dako 28-8) 

Pembroluzimab (PDL1 companion: Dako 22C3) 

Atezoluzimab 
PDL1 complementary  
(Ventana SP142) 
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Molecular diagnostics NSCLC 

Gerber et al., ASCO 2014 educational book Roemen, Speel, ERM 68, Lung cancer 2015 ; Frampton et al., Cancer Disc 2015 
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A. Shaw, Asco 2017 
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Changes in management stage IV 
NSCLC with EGFR and ALK mutations 

– Osimertinib has high CNS activity (35-50% brain metas at diagn/progr) 
– Dacomitinib is a new active first line EGFR mutant treatment option 
– Alectinib is the new first-line ALK + treatment 
– Lorlatinib is highly active in relapsed ALK + NSCLC for brain 

metastasis 

Osimertinib: NSCLC with EGFR T790M Alectinib: NSCLC with ALK + 
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Immunotherapy in lung cancer 
Immunotherapy should be 
given frontline in patients 
with advanced NSCLC with 
PD-L1 => 50% with 
negative mutation profile. 

Immunotherapy in early 
stage NSCLC: 
neoadjuvant nivolumab : 
MPR: 43% 
no correlation PDl-L1≥1%  
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1st line PD1 inhibitors +/- CT 

H. Groen, ASCO 2017 
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How is Tumor Mutational Burden defined? 

Chalmers et al., Genome Med 2017 

TMB high: 
≥20 mut/ Mb 
Min 1.1 Mb seq 
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Tumor mutation burden and response in  
first-line negative nivolumab study 

Peters, AACR 2017 Does immunotherapy select  chemosensitive tumor? 
Modification tumor microenvironment? 
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• Continuation of immunotherapy beyond PD is beneficial in an selected 
population of advanced NSCLC who have clinical benefit. 

• Stable disease in 30 – 70% but they are short lasting! 
 
 
 
 
 
 

   Gandara et al., randomized ph II OAK study  

• Immune response occurs usually within 6-8 weeks; patients do improve 
clinically. 
 

• Nivolumab + ipilumimab  promising in 
 Ph I/II studies malignant mesothelioma 
 and SCLC 

 
Soria, KEYNOTE-001, ESMO 2015  Scherpereel ASCO 2017; Hellman ASCO 2017  
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Immunotherapy after failure of targeted therapy may 
be an option in selected cases (if PD-L1 positive). 
 

ASCO 2017: 
(Ben Creelan) 
 
- Idem 
- EGFR+: no 
- ALK+: no 
- MET ex14 skip: no 
- High TMB: yes  
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IASLC Atlas PD-L1 2017 
Scheel et al., Modern Pathol 2016 
Hirsch et al., JTO 2017 

Extracellular epitope 
Extracellular epitope 
Cytoplasmic epitope 
Extracellular eptope 
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Schats et al., ASCO 2017  Histogenex 

Hilterman et al., ASCO 2017 
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Oxnard et al., CCR 2014 

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

Momenteel n=20 
in validatiefase 

ddPCR 



Ernst-Jan M. Speel Maastricht UMC 



Ernst-Jan M. Speel Maastricht UMC 

• Appl Immunohistochem 
Mol Morphol. 2017 May 25. 
doi: 
10.1097/PAI.00000000000
00540. [Epub ahead of 
print] 
 

• Paired Comparison of 
PD-L1 Expression on 
Cytologic and Histologic 
Specimens From 
Malignancies in the Lung 
Assessed With PD-L1 IHC 
28-8pharmDx and PD-L1 
IHC 22C3pharmDx. 
 

• Skov BG1, Skov T. 
 

IASLC PD-L1 atlas lung cancer 2017 

https://www.ncbi.nlm.nih.gov/pubmed/28549039
https://www.ncbi.nlm.nih.gov/pubmed/28549039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skov%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=28549039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skov%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=28549039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skov%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28549039
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Kerr, JTO 2015; Topalian, NRC 2016 
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Timens, week Pathologie 2017 
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Herbst R et al. ASCO 2017 
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Cancer vaccines and 
 Chimeric Antigen Receptor (CAR) 

 T-cell therapy 

Abstracts? Sessions? 
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Immune monitoring beyond PD-L1 status 

ES Jeffrey Weber , ASCO 2017 
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Microbiome as a biomarker for checkpoint inhibition 

Presented By Jeffrey Weber at 2017 ASCO Annual Meeting 
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Stefan Willems, week Pathologie 2017 
ASCO 2017 

CD73 
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ZONMW 
PATH project 

Momenteel in MUMC+ in validatie (N=100) 
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Molecular Tumor Board MUMC+ (MTBM) per 1-1-2017 
•Doel van de MTBM 
•Advies​ geven over behandeling individuele patiënten nav tumor-specifieke moleculaire veranderingen. 
 

•Het advies kan betrekking hebben op bijvoorbeeld: 
•Interpretatie en uitleg van het moleculair resultaat. 
•Ongewone of onbekende moleculaire bevindingen waarvan de optimale behandeling niet eenduidig is. 
•Nieuwe mutatie-gerichte medicatie en/of behandeling in studieverband in het MUMC+ of elders in Nederland. 
•Interpretatie van mutatie-heterogeniteit (bv mutatie is slechts in een deel van de tumor aanwezig). 
•Mutaties met ontwikkeling van resistentie op moleculaire therapie. 
•Mogelijkheden voor immuuntherapie mbt PD-L1 expressie of alternatieve biomarkers (MSI, tumormutatie load). 
•Bespreken van onverwachte resultaten van andere technieken: FISH, immunohistochemistrie, NGS etc. 
•Testen op circulerend cel-vrij tumor DNA in bloed (of andere vochten) bij te weinig weefselmateriaal. 
 

•Samenstelling: 
•Wordt op aankomende OncoZon longziekten vergadering nader bepaald 
 

•Bijeenkomst: 
•Elke 1e en 3e maandag van de maand 15.45u voorafgaand aan het MDO. 
•Aanvragen met complete moleculaire en aanvullende klinische gegevens vrijdag 12.45u  (als ma MTBM) 
 
 

Bereidheid tot uitbreiding naar meerdere indicaties! 
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Don’t fear change!! 

Future perspectives: 
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Molecular pathways altered in many cancer subtypes 

ALK* 
ROS1* 

Crizotinib 

* 

* 

MAPK 
pathway 

PI3K/AKT 
pathway 

* Adenocarc 

* 

MET* 
RET* 

carbozantinib 

* 



Gerber et al., ASCO 2014 educational book  
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ALK resistance 

Katayama et al, CCR 2015 
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Tumor heterogeneity 

Drivers can be subclonal: missed through a single biopsy 
Combinations of subclonal drivers distinct from patient to patient 
Driving force for polyclonal drug resistance and metastasis 

Trunk: driver 

Branches: 
Genetic diversity 
Subclonal drivers 

EGFR 

Met 

EGFR ampl 
EGFR T790M 

KRAS 

Vogelstein et al. 2013 
Gerlinger, Swanton 2014 
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