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NTRK inhibitors

Larotrectenib
Entrectinib
LOXO 195



An Introduction to NTRK

• NTRK genes: 1, 2, and 3 encode TRK 
proteins: A, B, and C

• Normally regulate neuronal 
development in utero and sensation of 
pain, proprioception, and appetite 
postnatally

• NTRK gene fusions found in large 
number of solid tumors and leukemias

– Common in rare cancers:
 Infantile fibrosarcoma/cellular CMN

– Rare in more common cancers
 NRSTS, gliomas, melanomas, thyroid 

cancer, breast cancer, other adult 
epithelial cancers

Amatu A, et al. ESMO Open. 2016;1:e000023.
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NTRK Fusions

• Beyond the embryo, TRK proteins are primarily limited to the nervous system[a]

• 3 neurotrophin receptors encoded by 3 distinct genes that regulate specific normal functions[a,b]

– NTRK1  TRKA  Pain, thermoregulation
– NTRK2  TRKB Movement, memory, mood, appetite, body weight
– NTRK3  TRKC  Proprioception

• Recurrent chromosomal fusion events have been identified across diverse pediatric and adult cancers[a,b]

a. Drilon A, et al. N Engl J Med. 2018;378:731-739; b. Vaishnavi A, et al. Cancer Discov. 2015;5:25-34.
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Larotrectinib in TRK-fusion cancers

Diseases
Tumor type #/ percentage

Salivary gland tumor
Soft tissue sarcoma
Infantile fibrosarcoma
Thyroid cancer
Colon cancer
Lung cancer
Melanoma
GIST
Cholangiocarcinoma
Appendix
Breast
Pancreas 

12 (22%)
11 (20%)
7 (13%)
5 (9%)
4 (7%)
4 (7%)
4 (7%)
3 (5%)
2 (4%)
1 (2%)
1 (2%)
1 (2%)

Efficacy
Parameter Result

ORR 75% (41/55)

Median time to 
response

1.8 months

Median duration of 
response

NR

Median PFS NR

1-year PFS 55%

Drilon et al NEJM 2018



Prevalence

• Estimated 1500 to 5000 US patients with NTRK
fusion-positive cancers[a]

• NTRK1 fusions are found in approximately 1% of adenocarcinomas of the 
lung[b] 

a. Hyman DM, et al. ASCO® 2017. Abstract LBA2501; b. Tsao AS, et al. J Thorac Oncol. 2016;11:613-638.
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LOXO-195 to Address TRK Acquired Resistance
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EGFR Exon 20 Ins ertions in NSCLC



TAK-788 Antitumor Activity in Patien ts With EGFR Exon 20 Ins ertions



Treatmen t-Rela ted AEs in Patien ts Trea ted With TAK-788



Robichaux et al. Nat Med 2018, JV Heymach, WCLC Toronto 2018

Poziotinib is a potent selective inhibitor of EGFR exon 20 insertions in vitro
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P resented By John Heymach at 2019 ASCO Annual Meeting

Osimertinib response in 4/6 patients
Fang et al BMC Cancer 2019



Conclusion

• Poziotinib is a potent selective inhibitor of EGFR exon 20 mutant in vitro, and is associated with 
PFS of 5.5 months and confirmed response rate of 43% in a phase II clinical trial

• Similar resistance mechanisms observed as other approved EGFR TKIs: EGFR-dependent 
mechanisms (T790M) and other EGFR tyrosine kinase domain point mutations

• EGFR-independent resistance mechanisms include activation of bypass pathways and EMT

• Pre-clinical studies to overcome/delay resistance are underway. 

JP Robichaux, University of Texas MD Anderson Cancer Center, USA



Osimertinib and Necitumumab in EGFR mutant NSCLC (NCI: 9898)

Dose Escalation 
of Osimertinib 

and 
Necitumumab in 
Advanced EGFR 
Mutant NSCLC

Cohort A: T790M negative, PD on afatinib, 
gefitinib, erlotinib as last treatment

Cohort D: EGFR Exon 20 Insertion NSCLC with 
PD on platinum based chemotherapy

Cohort B: EGFR T790M negative, PD on 
osimertinib or other 3rd gen EGFR-TKI

Cohort C: EGFR T790M positive, PD on 
osimertinib or other 3rd gen EGFR-TKI

Cohort E: EGFR mut NSCLC with PD on first 
line osimertinibJW Riess et al. ASCO 2019

Presenter Jonathan W. Riess, UC Davis, USA
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Osimertinib and EGFR-moAb Inhibits Tumor Growth in CRISPR-
engineered EGFR Exon 20 ins Models

Presenter Jonathan W. Riess, UC Davis, USA



Osimertinib and Necitumumab is Clinically Active in EGFR Exon 20 ins NSCLC

2 confirmed responses
8 pts evaluable for response
Accrual until N=18 for cohort

*

*

* Confirmed 
Response

Presenter Jonathan W. Riess, UC Davis, USA




