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Why develop a RET Specific  Kinase inhibitor?  
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Oncogenic addiction 

Clin Cancer Res 15(23) December 1, 2009 

 REarranged during Transfection (RET) proto-
oncogene on chromosome 10q11.2 

 
 Encodes for a transmembrane receptor 

with intracelullar kinase domain 
 
 1985: RET was identified as a novel 

trasforming gene 
 
 RET alterations occur in a mutually exclusive 

pattern with other oncogenic drivers 
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Kato et al CCR 2017 



V SIMPOSIO GETHI 

Kato et al CCR 2017 
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RET is activated by two major mechanisms in cancer 

A. Drilon ASCO 2018 
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A. Drilon et al Nature 2018 
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• Medullary thyroid carcinoma:  
 
 EXAM  RCT phase 3 study (cabozantinib vs placebo) – All comers: 

ORR 28% v 0%, PFS 11.2 v 4 mo, OS 26.6 v 21 mo (NS) 
      Higher in RET-mutant: 32 v 0%, 13.9 v 4 mo, 44.3 v 18.9 mo 
      (Schlumberger et al. Annals Oncology 2017)  
 
 ZETA RCT phase 3 study (vandetanib vs placebo)- All comers: ORR 

45% vs 13%, PFS 30.5 vs 19.3 mo, HR 0,46 (Wells et al. JCO 2012) 
 
Both trials: no effect on OS  
High incidence of side effects leading to drug discontinuation 
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GLORY results (Gautschi et al. JCO 
2017): 
Multicenter RET registry launched in 
2015 
RET fusion was seen mainly in 
adenocarcinoma with minimal to no 
history of tobacco exposure, good 
response to platinum and 
pemetrexed  based chemotherapy,  
30% of response in retrospective 
study  with carbozantinib, 
vandetanib lenvatinib etc. 
 

Response rates of retrospective analysis on anti-RET 
MKIs from GLORY.  
 

Response rates of 5 phase II trials on anti-RET MKIs 

NSCLC harbouring  RET fusion 

Bronte et al. 
 Lung Cancer: Targets and 

Therapy 2019:10 27–36 

ORR =25-30% 
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Presented by L. Wirth et al. ESMO 2019 

Tumor Lysis Syndrome! 
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Presented by L. Wirth et al. ESMO 2019 
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Presented by  J.F. Gainor et al. ASCO 2019 
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LOXO-292 (selpercartinib) vs BLU-667 (praseltinib) 

 More specific and potent RET 
inhibitors in comparison to 
MKIs  

 Similar ORR and PFS, however 
BLU-667 data are less mature  

 Less toxic  with a  low 
discontinuation rate 
(vandetanib 13%) 

 Both shown intracraneal 
activity and afficacy on RET 
gatekeeper mutations 
acquired as MoR to MKIs 

Selpercatinib Pralsetinib
ORR % NSCLC naive RET fusion 85% (69-95) 71% (NA)

ORR% NSCLC chemo pretreated 68% (58-76) 60% (42-76)

PFS NSCLC RET fusion (months) 18,4 NR

DoR (months) 20,3 NR

Intracraneal Activity 91 (59-100%)  78% (NA)

ORR % RET Mutant Thyroid naive 59% (47-70%) 56%(38-74%)

ORR% RET mutantThyroid MKI pretreated 56% (42-70%) 63% (35-85)

ORR% RET fusion positiveThyroid 62% (41-80%) 83% (5/6 pts)

Safety (G3)

HTN 14% 13%

Transaminitis 6%-7% 3%

Anemia, Neutropenia NA 7%-13%

Drug Discontinuation rate 1,7 4%

Tumor Agnostic RET altereted cancer activity yes yes

Need to define mechanism of resistance  to newest generation  RET 
inhibitors 
Cross sensitivity? No data reported  
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RET alterations emerged as a new mechanism of resistance  in EGFR mutant NSCLC 
treated with osimertinib 

S. Piotrowska et al. Cancer Discovery 2018 
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Other RET inhibitors in development:  
 

BOS172738: Safety, Efficacy, and Tolerability of BOS172738 in Patients With 
Advanced Rearranged During Transfection (RET) Gene-Altered Tumors 
https://clinicaltrials.gov/ct2/show/NCT03780517 
Escalation phase ongoing 
 
RXDX-105: Study of RXDX-105, Potent RET Inhibitor in Patients With Advanced 
Lung Cancer and Other Solid Tumors 
Discontinued 
 
TPX-0046 (Turning Point) targeting RET and SRC with activity on solvent mutations 
Phase 1 trial not yet opened  

https://clinicaltrials.gov/ct2/show/NCT03780517
https://clinicaltrials.gov/ct2/show/NCT03780517
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What ‘s Next? 

“…Do we still need to run randomized phase  III trials of oncogene-directed therapies 
against standard chemotherapy drugs?..” 

Should expensive clinical testing continue when there is early, 
obvious benefit of a targeted cancer drug? 
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