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NTRK Inhibitors
BRAF (v600) inhibitors 
MMR and MSI guided 
Immunotherapy



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



BRAF/MEK Inhibitors
 Dabrafenib/Trametinib

Melanoma metastatic and adjuvant
Lung cancer metastatic
Anaplastic Thyroid cancer

 Cobimetinib/Vemurafenib* 
Melanoma metastatic
Erdheim-Chester Disease*

 Binimetinib/Encorafenib
Melanoma metastatic
Colon Cancer metastatic** (with cetuximab)







TCGA Nature 2012



MMR and MSI guided Immunotherapy

• Pembrolizumab (All tumors)
• Nivolumab/Ipilimumab (colon cancer)



Mismatch repair (MMR) proteins are a group of nuclear enzymes, which 
participate in repair of base-base mismatch, that occur during DNA 
replication. The proteins form complexes (heterodimers) that bind to areas 
of abnormal DNA and initiates its removal. 

Loss of MMR proteins leads to an accumulation of DNA replication errors 
particularly in areas of the genome with short repetitive nucleotide 
sequences, a phenomenon known as microsatellite instability (MSI).

MMR protein deficiency in cells is closely related to a high degree of 
MSI (MSI-H), in contrast to cells with a low degree of MSI (MSI-L) and cells 
that are MSI stable (MSS).



In November 2015, pembrolizumab was granted a breakthrough therapy designation by the
FDA for patients with MSI-high metastatic CRC. The decision was based on results from an
ongoing phase II study in which pembrolizumab demonstrated high response rates in heavily
pretreated patients with CRC who had mismatch repair (MMR) deficiency, a condition that
causes MSI.

Results showed that the objective response rate was 62% with pembrolizumab in MMR-
deficient CRC tumors compared with 0% in MMR-proficient tumors.
Median progression-free survival and overall survival were not reached, with many patients
responding to treatment for longer than 12 months in the MMR-deficient arm.

On May 23, 2017, the FDA granted accelerated approval to pembrolizumab for adult and 
pediatric patients with unresectable or metastatic, microsatellite instability-high (MSI-H) or 
mismatch repair deficient (dMMR) solid tumors that have progressed following prior 
treatment and who have no satisfactory alternative treatment options or with MSI-H or 
dMMR colorectal cancer that has progressed following treatment with a fluoropyrimidine, 
oxaliplatin, and irinotecan.
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Nivolumab ± Ipilimumab in Treatment of Patients With Metastatic Colorectal Cancer With and Without High Microsatellite Instability: <br />CheckMate 142 Interim Results

Presented By Michael Overman at 2016 ASCO Annual Meeting



Best Reduction in Target Lesion Size <br />in Patients With MSI-H

Presented By Michael Overman at 2016 ASCO Annual Meeting



Investigator-Assessed PFS in Patients With MSI-H<br />Nivolumab ± Ipilimumab in Metastatic CRC

Presented By Michael Overman at 2016 ASCO Annual Meeting



OS in Patients With MSI-H<br />Nivolumab ± Ipilimumab in Metastatic CRC

Presented By Michael Overman at 2016 ASCO Annual Meeting



FDA grants accelerated approval to nivolumab/ipilimumab for MSI-H or 
dMMR metastatic colorectal cancer

• On July 10, 2018, the FDA granted accelerated approval to
ipilimumab+nivolumab for patients MSI-H or dMMR metastatic colorectal cancer
(mCRC) that has progressed following treatment with a fluoropyrimidine,
oxaliplatin, and irinotecan.

• The data from Study CHECKMATE 142 that enrolled 82 patients with dMMR or
MSI-H mCRC with PD after chemotherapy.

• Overall response rate (ORR) was 46% and 89% of responding patients had
response durations of ≥ 6 months. The ORR was higher than that observed in a
separate cohort of 58 patients with dMMR/MSI-H mCRC with PD that failed
chemotherapy who received nivolumab alone, with an ORR of 28% with 67%
having response durations of ≥ 6 months.




