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WHAT THE NTRKers ARE 
DOING TO HELP

• NTRKers Foundation, Inc. is a non-profit. We are a 

growing community of patients and care partners, who 

unite and support people affected by NTRK gene fusion 

cancer

• Our goal is for every adult and child with NTRK gene 

fusion cancer to have the best chance of living life to the 

fullest

• We collaborate with medical experts and other cancer 

groups

• We host educational webinars and patient summits

• We share experiences and information within our closed 

Facebook group
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• Find us online: NTRKers.org

• Email us: Info@NTRKers.org

• Find us on Twitter: @NTRKers

• Find us on Facebook: NTRK Support Group
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Disclaimer

We will not provide any medical advice or speak to individual cases during this event. 

All information shared during this discussion is for general informational and educational purposes only.  It is 

not a substitute for professional medical advice.  Always consult with a qualified and licensed physician or 
other medical care provider and follow their advice without delay. 



Trk Receptors in Normal Biology and Cancer

Trk receptor normal biology:

• Expressed in neuronal tissue and regulates 

development and nervous system function 

• Rarely expressed in adult nonneuronal tissues 

NTRK gene fusions in cancer: 

• Oncogenic drivers in various adult and pediatric 

cancers

• Causes the TRK protein to always be active, which 

may contribute to cancer growth
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Khotskaya YB, Holla VR, Farago AF,et al. Pharmacol Ther. 2017;173:58-66
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NTRK Fusion Prevalence in Adult and Pediatric Tumors

Approved 
TRK inhibitors

Tissue-agnostic

Larotrectinib3

Entrectinib4

Thyroid

Various sarcomas

Glioma

Infantile 
fibrosarcoma

Congenital mesoblastic nephroma

Colorectal

Melanoma

Various 
sarcomas

Cholangiocarcinoma

Pancreatic

Appendiceal

Lung

Glioma

GIST

Thyroid

Secretory breast

Mammary analogue secretory carcinoma

Spitzoid tumors 5–75%

<5%

>75%

Head and neck

Breast

RCC

Secretory breast

Rare in common tumors, common in rare tumors1,2

6
GIST=gastrointestinal stromal tumor; RCC=renal cell carcinoma. 

1. Hsiao SJ, Zehir A, Sireci AN, et al. J Mol Diagn. 2019;21(4):553–571; 2. Cocco E, Scaltriti M, Drilon A. Nat Rev Clin Oncol. 2018;15(12):731-747; 
3. Larotrectinib PI Accessed June 2022; 4. Entrectinib PI Accessed June 2022 



Drug Resistance = Molecular Chess
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What is drug resistance?



9

What causes drug resistance?

Drug 
detoxification

Alteration 
of drug 
targets

Drug 
pumps

Increased cell 
division

Ability to 
repair 
DNA 

damage

Reduced 
cell death



Common Questions 
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Can I prevent resistance?

What does this mean for my 
treatment plan?

Characteristics that make resistance 
more/less likely?

Differences in pediatric versus adult 
cancers?



Acquired Resistance to TRK Inhibitors

Progression on 
1st generation 
TRK inhibitors

Entrectinib
Larotrectinib

On-Target Resistance 

Secondary Mutations in the NTRK gene

G595R G693R G623R

F589L F633L F617L

G667C G709C G696A

A608D

Off-Target Resistance 

Mutations in other genes/pathways
• KRAS mutation
• MET amplification
• BRAF mutation
• IGF1R activation

2nd generation TRK 
inhibitors

Repotrectinib
Selitrectinib

SoC or clinical trial 
when available

11
SoC=standard of care
Drilon A . Ann Oncol. 2019 Nov; 30(Suppl 8): viii23–viii30
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Acquired Resistance to TRK Inhibitors 

Abstract 3104, ASCO 2022 Annual meeting
*only looked for patients who had progressed on first generation therapy

18* NTRK+ 
patients who 
progressed

15/18 on-target 
resistance

2/18 off-target 
resistance

1/18 no 
identifiable 
mechanism

The Journal of Pathology, Volume: 264, Issue: 2, Pages: 129-131, First published: 29 July 2024, DOI: (10.1002/path.6341) 



Case Example: Resistance to Larotrectinib in a TPM3-NTRK1–
Driven Sarcoma

TPM3-NTRK1 

identified with 

sequencing

47-year-old woman 

diagnosed with 

unclassified sarcoma

105 POD

Larotrectinib

100 mg BID

NTRK1 
G595R 

identified at 
progression

POD15

Patient was enrolled on a 

phase 2 trial of larotrectinib 

with an initial PR

Selitrectinib

100 mg BID

POD20 POD

Selitrectinib
200 mg BID

KRAS G12V 

identified at 
progression

4025 months

Selitrectinib
150 mg BID

• An expanded-access, single-patient protocol was initiated using 

selitrectinib and a PR was achieved at 3 months

• After 5 months, isolated progression and the selitrectinib dose 

was increased, and the patient remained free of disease 
progression for >1 year

13
NGS=next-generation sequencing; PR=partial response; BID=twice a day; ctDNA=circulating tumor DNA; POD=progression of disease; S= surgery. 
Hemming ML, Nathenson MJ, Lin JR, et al. JCO Precis Oncol. 2020;4:79-90



Thank you!

edalton@illumina.com

Emily Dalton MS, CGC
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• Find us online: NTRKers.org

• Email us: Info@NTRKers.org

• Find us on Twitter: @NTRKers

• Find us on Facebook: NTRK Support Group

https://ntrkers.org/
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