
Resistance	mechanisms	in	new	drugs	and	
how	to	overcome	it:		

the	point	of	view	of	the	pharmacologist	

Elisa	Giovanne9	
Cancer	Pharmacology	Lab,	Pisa	University,	Italy	
Lab	Medical	Oncology,	Vumc,	Amsterdam,	The	Netherlands	



General	principles	of		
anHcancer	drug	resistance	



Resistance	to	targeted	therapies	

the	presence	of	molecular	changes	that	enable	a	cancer	cell	
to	escape	the	intended	effect	of	targeted	agents	

Groenendijk	et	al.,	Drug	Res	Updates	2014	



Examples	of	resistance	to	
anHtargeted	anHcancer	drugs	

Resistance	to	gefiHnib	
in	NSCLC	

Hu	et	al.,	Trends	Gen	2016	



Role	of	T790M	

Camidge	et	al.,	Nat	Rev	Clin	Oncol	2014	



EGFR-TKIs	evoluHon	

First	generaEon		 Second	generaEon		 Third	generaEon		



Current	treatment	paradigm	for	
metastaHc	EGFRm+	NSCLC	

Steur	et	al.,	Cancer	2015	



Looking	for	mechanisms	underlying	
resistance	to	3rd	generaHon	EGFR-TKIs	

Thress	et	al.,	Nat	Med	2015	



Our	study	on	CNX-2006,	an	analogue	of	rocileHnib	
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Galvani	et	al.,	Oncotarget	2015	



Cell line Gefitinib 
 IC50 µM 

CNX-2006 
 IC50 µM 

H23 11.2 2.4 

H522 13.7 1.5 

H1703 8.2 4.3 

Cell line Gefitinib  
IC50 µM 

CNX-2006 
IC50 µM 

HCC-827 0.01 0.003 

H3255 0.02 0.006 

PC9 0.04 0.01 

Cell line Gefitinib  
IC50 µM 

CNX-2006 
IC50 µM 

H1975 10.0 0.07 

PC9GR4 2.1 0.008 

PC9DR1 7.4 0.006 
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CreaHon	of	a	resistant	clone	to	CNX-2006	



Controversial	role	of	EMT	
Cells	resistant	to	to	CO-1686	showed	signs	of	Epithelial-to-Mesenchimal	TransiEon	(EMT)	
(Walter	et	al.,	Cancer	Discov	2014),	but…	
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NGS	and	kinase	array	



Role	of	NF-kB	signaling	

Blakely	et	al.,	Cell	Rep	2015	



CombinaHon	with	bortezomib	
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In	conclusion	



Future	strategies	to	overcome	resistance	

2.	Design	beWer	&	more	
selecEve	compounds	

3.	Non-invasive		
monitoring	of	relapse	

4.	Adapt	combinaEon	therapy	
on	tumor	longitudinal	profiling	

and	preclinical	studies	

1.	-OMICS	profiling	&	molecular	preclinical	studies	to	idenEfy	resistance	mechanisms	
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