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This programme is developed by LUNG CONNECT, an international group of experts in the 

field of thoracic oncology and brought to you alongside PRECISION ONCOLOGY 

CONNECT, an international group of experts in the field of detection and treatment of 

targetable genetic/genomic alterations in various cancers



Å Although rare (~0.1-0.3%), NTRK fusions represent an actionable driver in 

advanced NSCLC and should not be overlooked in comprehensive biomarker testing

Å Upfront broad molecular profiling, ideally incorporating RNA -based NGS, is critical to 

ensure detection of functional NTRK fusions and enable targeted therapy in the first-line 

setting

Å TRK inhibitors including larotrectinib, entrectinib and repotrectinib, achieve high 

response rates and durable disease control , including intracranial activity, 

with toxicity profiles that are generally manageable in routine practice

Å Disease progression can be mediated by on-target resistance mutations and 

off-target resistance pathways. Molecular reassessment at progression may 

guide subsequent therapy

CLINICAL TAKEAWAYS
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NGS, next-generation sequencing; NSCLC, non-small cell lung cancer; RNA, ribonucleic acid



1. Be able to implement optimal testing strategies and interpretation of results 

to drive early identification of patients with NTRK fusion-positive lung cancer

2. Understand the evolving profiles of TRK inhibitor therapies for the treatment of 

NTRK fusion-positive lung cancer

3. Recognise the appropriate placement of therapies for the treatment of NTRK

fusion-positive lung cancer across the patient journey

EDUCATIONAL OBJECTIVES
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INTRODUCTION TO NTRK

6



21.7%

46.3%

2.9%

2.2%

2.8%

8.4%

NTRK rearrangement (0.23%)

RET rearrangement (1.7%)

BRAF V600E mutation (2.1%)

HER2 exon 20 insertion mutation (2.3%)

ROS1 rearrangement (2.6%)

ALK rearrangement (3.8%)

MET exon 14 mutation (3.0%)

Other KRAS mutation

KRAS G12C mutation

Other EGFR mutation

EGFR exon 

20 insertion 

mutation

EGFR exon 19 deletion and L858R mutation

No actionable 

alteration

39.8%

16.3%

1.3%

1.6%

15%

10.3%

Outer circle: Asian populations

Inner circle: Western populations

GENE FUSIONS HAVE A PIVOTAL ROLE IN LUNG CARCINOMA

NON-SMALL CELL LUNG CANCER AND ONCOGENIC DRIVERS

BRAF, B-Raf proto-oncogene; EGFR, epidermal growth factor receptor; HER2, human epidermal growth factor receptor 2; KRAS, Kirsten ras oncogene; 

MET, MET proto-oncogene; NTRK, neurotrophic tyrosine receptor kinase; RET, RET proto-oncogene; ROS1, ROS proto-oncogene 1 receptor tyrosine kinase

Tan AC and Tan DSW. J Clin Oncol. 2022;40:611-25 7



TYPES OF NTRKFUSION-POSITIVE CANCERS IN CHILDREN 

AND ADULTS

8Rudzinski ER, et al. Future Oncol. 2022;18:4141-51

Rare tumours with high TRK fusion protein frequency

More common tumours with low TRK fusion protein frequency

Brain tumours (gliomas)

Secretory carcinoma of the

salivary gland

Thyroid cancer

Non-small-cell lung cancer

Secretory breast cancer

Melanoma

Sarcoma

Adult

Cholangiocarcinoma

Colon and rectal cancer

Pancreatic cancer

Gastrointestinal stromal

tumour

Child/adolescent and

young adult

Brain tumour (gliomas)

Thyroid cancer

Infantile fibrosarcoma

Melanoma

Congenital mesoblastic

nephroma

Sarcoma



NTRKGENE FUSIONS ARE ONCOGENIC DRIVERS FOUND IN A VARIETY 

OF SOLID TUMOURS

RTK, receptor tyrosine kinase

1. Cocco E, et al. Nat Rev Clin Oncol. 2018;15:731-47; 2. AmatuA, et al. ESMO Open. 2016;1(2):e000023 9

5ǋ upstream gene partner3ǋ NTRK1, NTRK2or NTRK3

NTRK Gene Fusions

NTRK1, NTRK2, 

NTRK3 genes encode 

the TrkA, TrkB, and 

TrkC RTKs

ÅKey roles in embryonic 
nervous system development

ÅLimited expression in adult 
tissues

NTRKgene fusions 

arise from 

chromosomal 

rearrangements

ÅThe 3ǋ kinase domain of an 
NTRKgene becomes joined to 
a heterologous 5ǋ fusion 
partner

ÅConstitutive kinase activation

NTRK fusion protein 

acts as an oncogenic 

driver

ÅUncontrolled TRK signalling

ÅPromotes tumour cell survival 
and proliferation



TESTING
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ESMO RECOMMENDATION

TESTING ALGORITHM FOR TRKFUSION CANCER

Å ESMO1and NCCN2recommends testing all 

metastatic or locally advanced cancers 

forNTRKfusion

Å NTRK genomic testing should be performed 

upon diagnosis and at progression1

Å NGS is the preferred method for NTRKgene 

fusion detection, however, the assay used 

should be capable of detecting NTRK1/2/3, 

and multiple fusion partners1,2

Å Pan-Trk IHC may be performed but 

confirmatory testing is required, 

preferably by RNA-based NGS1

Å To identify those patients who will likely 

benefit from TRK inhibitors, look for NTRK

gene fusion, not mutation or amplifications3

ESMO, European Society for Medical Oncology; FISH, fluorescence in situ hybridisation; IHC, immunohistochemistry; NCCN, NationalComprehensive Cancer 

Network; NGS, next-generation sequencing; RNA, ribonucleic acid; RT-PCR, reverse transcriptase polymerase chain reaction

1. Marchi¸C, et al. Ann Oncol. 2019;30(9):1417-27; 2. NCCN version 3.2026. Available here(accessed March 10, 2026); 3. Hechtman. Mod Pathol. 2022;35:298-305 11

As a confirmatory 

technique

use FISH, RT-PCR or

targeted RNA NGS 

assays

with specific probes for the

fusion involving the

known NTRKgene

NO TRK expression

Use IHC as a 

screening tool

Detection of TRK

expression

YES NO

NO

IHC to confirm

protein

expression in

positive cases

Use front line NGS

reliably detecting 

NTRK

fusions, preferably

including RNA 

testing

when possible

YES

Sample to be investigated for the presence of NTRK

fusions1

Is the historic

tumour type known

to harbour highly

recurrent NTRK

fusions?

Is there a

sequencing

platform

available?

https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf


RNA-BASED NGS OF TUMOUR TISSUE IS CONSIDERED THE GOLD STANDARD 

METHOD OF IDENTIFYING NTRK GENE FUSIONS

COMPARISON OF THE VARIOUS METHODS USED TO TEST 

FOR NTRKGENE FUSIONS 

a Expert opinion, Herbert Loong

ctDNA, circulating tumour DNA; DNA, deoxynucleic acid; FISH, fluorescence in situ hybridisation; IHC, immunohistochemistry; NGS,next-generation 

sequencing; RNA, ribonucleic acid; RT-PCR, reverse transcription-polymerase chain reaction

Repetto M, et al. Cancer Treatment Reviews. 2024;127:102733 12

IHC FISH RT-PCR NGS

Advantages ÅWidely used

ÅCost effective

Åī1ī2 daysô 

turnaround time

ÅWidely available

ÅApproximately 3-5 daysô 

turnaround time

ÅCan detect the presence 

of a fusion event involving 

a target gene without prior 

knowledge of the fusion 

partner

ÅHighly specific

ÅSensitive

ÅApproximately 1-week 

turnaround time

ÅMultiplexing capabilities

ÅMost comprehensive and inclusive

ÅCan be based on either the analysis of 

DNA or RNA

Å ctDNA NGS can serve as a surrogate 

method when a tissue specimen is not 

available

Disadvantages ÅPan-Trk antibody does 

not discriminate between 

expression of the wild-

type and fusion protein

ÅMay be used as the initial 

screening, but requires 

confirmation with 

secondary method

ÅCan be labour- and cost-

intensive as individual 

analyses must be performed 

for each of the three 

NTRK genes

Requires prior knowledge 

of the fusion partners

ÅRelatively costly (but cost starting to 

come downa)

ÅRNA NGS requires optimal tissue fixation

ÅTechnically complex

ÅDNA NGS risks false negatives

ÅApproximately 1-3 weeksô turnaround time

ÅSensitivity varies among partner genes

Å ctDNA NGS requires adequate tumour 

cell shedding for detection in the 

circulation
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TKI, tyrosine kinase inhibitor

Rolfo C, et al. British Journal of Cancer. 2022;126:514-20

Rescue of a significant proportion of

undetected NTRK fusion-positive patients

Identification of NTRKfusions in 

patients with insufficient tissue for 

comprehensive genotyping

CLINICAL UTILITY OF LIQUID BIOPSY IN NTRK FUSION-

POSITIVE PATIENTS

Secondary NTRKmutations

off-target mechanisms

Identification of the mechanisms of

acquired resistance to TRK inhibitors 

as alternative to tissue re-biopsy

Clinical trial enrollment

Tailored stategies

Identification of NTRK fusions as 

mechanisms of resistance to EGFR 

TKIs and other targeted therapies



FIRST GENERATION TRK INHIBITORS IN 

NTRK FUSION-POSITIVE SOLID TUMOURS
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PIVOTAL 1STGENERATION TRK INHIBITOR DATASETS
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a NCT02122913; b NCT02637687; c NCT02576431

BICR, blinded independent central review 

1. Drilon A, et al. N Engl J Med. 2018;378(8):731-9; 2. Hong D, et al. Lancet Oncol. 2020;21:531-40; 3. Doebele R, et al. Lancet Oncol. 2020;21:271-82  

LAROTRECTINIB CLINICAL 

DEVELOPMENT1,2

ENTRECTINIB CLINICAL DEVELOPMENT3

SCOUT: Pediatric

phase 1/2 b

ÅAge Ò21 years

ÅAdvanced solid tumours

Efficacy and safety 

evaluable population

Patients with

TRK fusion+

solid tumours

Primary endpoint: 

Å ORR (BICR)

Key secondary endpoints: 

Å DoR, PFS, Safety

Adult phase 1 a

ÅAge Ó18 years

ÅAdvanced solid tumours

NAVIGATE: Adult/

adolescent phase 2c

ÅAge Ó12 years

ÅAdvanced solid tumours

STARTRK-NG: Phase 1
Å Age Ò21 years

Å Recurrent/refractory solid 

tumours with no curative 
first-line treatment

ALKA-372-001: Phase 1
Å Age Ó18 years

Å Advanced solid tumours 

with a ROS1, ALK, or 
NTRK1-3alteration

STARTRK-1: Phase 1
Å Age Ó18 years

Å Advanced solid tumours 

with a ROS1, ALK, or 
NTRK1-3alteration

STARTRK-2: Phase 2
Å Age Ó18 years

Å Advanced solid tumours 

with a ROS1, ALK, or 
NTRK1-3rearrangement

Efficacy 

evaluable 

population

Adult patients 

with TRK fusion+ 

solid tumours

Primary 

endpoints:

Å ORR & DoR 

(BICR)

Safety 

evaluable 

population



Objective responses with entrectinib are seen in 

multiple tumour types and in most of the patients:

57%, 95% CI: 43.2-70.880%, 95% CI: 67-90

Objective responses with larotrectinib are seen in 

multiple tumour types and in most of the patients:

INITIAL EFFICACY RESULTS OF APPROVED TRK INHIBITORS: 

RESPONSES BY TUMOUR TYPE

16

One patient (dagger) had a pathological complete response; N=55

CI, confidence interval; GIST, gastrointestinal stromal tumour; IFS, infantile fibrosarcoma; MASC, mammary analogue secretory carcinoma; 

NSCLC, non-small-cell lung cancer

1. Drilon A, et al. N Engl J Med. 2018;378:731-9; 2. Doebele RC, et al. Lancet Oncol. 2020;21:271-82

LAROTRECTINIB 1 ENTRECTINIB 2

Data cut-off: 17 July 2017 Data cut -off: 31 May 2018
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Salivary-gland tumour

Cholangiocarcinoma

Pancreatic tumour

Appendix tumour

IFS

Breast tumour

Soft-tissue sarcoma

Lung tumour

GIST

Thyroid tumour

Colon tumour

Melanoma93.2

Patients
Patients



MAXIMUM PERCENT CHANGE IN TUMOUR SIZE

LAROTRECTINIB: CHANGE IN TUMOUR SIZE ACROSS TUMOUR 

TYPES (EXPANDED ANALYSIS)

* Maximum change in tumour size of 93% tumour growth; À Patients with brain metastases; ÿ Patients with a pCR

GIST, gastrointestinal stromal tumour; IFS, infantile fibrosarcoma; pCR, pathological complete response

Hong D, et al. Lancet Oncol. 2020;21:531-40

Data cut-off Feb 19, 2019
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Appendix

Cancer of unknown primary

Congenital mesoblastic nephroma

Lung

Salivary gland

Bone sarcoma

Cholangiocarcinoma

GIST

Melanoma

Other soft tissue sarcoma

Breast

Colon

IFS

Pancreas

Thyroid
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Patients



RESPONSE

LAROTRECTINIB: RESPONSE ACROSS TUMOUR TYPES 

(EXPANDED ANALYSIS)

Investigator assessment 

(N=159)

Evaluable patients, n 153a

Patients with an objective response

n (%) [95% CI]

121 (79%) [72-85]

Best response, n (%)

Complete responseb 24 (16%)

Partial response 97 (63%)

Stable disease 19 (12%)

Progressive disease 9 (6%)

Not determined 4 (3%)

Data cutoff Feb 19, 2019
a Evaluable patients include 13 patients with unconfirmed PR pending confirmation, 

does not include 6 patients awaiting an initial response assessment. b Including 3 

patients with pCR; 2 patients had CR pending confirmation after earlier assessment of 

PR (ie, classified overall as confirmed responses)

CI, confidence interval; (p)CR, (pathological) complete response; PR, partial response

Hong D, et al. Lancet Oncol. 2020;21:531-40 18

DURATION OF RESPONSE
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ADVERSE EVENTS

LAROTRECTINIB: SAFETY ACROSS TUMOUR TYPES 

(EXPANDED ANALYSIS)

Adverse events, regardless of attribution n (%)

N=260

Treatment -related adverse events n (%)

N=260

Grade 1-2 Grade 3 Grade 4 Grade 3 Grade 4

Fatigue 79 (30%) 6 (2%) 0 1 (<1%) 0

Alanine aminotransferase increased 64 (25%) 7 (3%) 2 (<1%) 7 (3%) 1 (<1%)

Cough 71 (27%) 1 (<1%) 0 0 0

Constipation 69 (27%) 1 (<1%) 0 0 0

Anemia 44 (17%) 25 (10%) 0 6 (2%) 0

Aspartate aminotransferase increased 62 (24%) 6 (2%) 1 (<1%) 2 (<1%) 0

Dizziness 64 (25%) 2 (<1%) 0 1 (<1%) 0

Nausea 62 (24%) 2 (<1%) 0 2 (<1%) 0

Vomiting 62 (24%) 2 (<1%) 0 0 0

Diarrhea 59 (23%) 3 (1%) 0 0 0

Pyrexia 50 (19%) 2 (<1%) 1 (<1%) 0 0

Dyspnea 35 (13%) 6 (2%) 0 0 0

Myalgia 38 (15%) 3 (1%) 0 2 (<1%) 0

Peripheral edema 40 (15%) 1 (<1%) 0 0 0

Headache 38 (15%) 1 (<1%) 0 1 (<1%) 0

Neutrophil count decreased 18 (7%) 12 (5%) 2 (<1%) 4 (2%) 1 (<1%)

Lymphocyte count decreased 22 (8%) 7 (3%) 2 (<1%) 2 (<1%) 0

Hypokalaemia 12 (5%) 8 (3%) 1 (<1%) 0 0

Hypophosphatemia 5 (2%) 9 (3%) 0 0 0

The adverse events listed here are those that occurred at any grade in at least 15% of patients, or at grade 3 or worse in at least 3% of patients, regardless of attribution. 

Data cut-off: Feb 19, 2019

Hong D, et al. Lancet Oncol. 2020;21:531-40 19



ENTRECTINIB: UPDATED EFFICACY ACROSS SOLID TUMOURS

* CNS metastases (investigator)

CNS, central nervous system; CR, complete response; CRC, colorectal carcinoma; CUP, cancer of unknown primary; GI, gastrointestinal; MASC, mammary 

analogue secretory carcinoma; ND, not determined; NE, not estimable; NSCLC, non-small cell lung cancer; PD, progressive disease; PR, partial response; SD, 

stable disease; SLD, sum of longest diameter

Demetri GD, et al. Clin Cancer Res. 2022;28:1302-12

Data cut-off August 31, 2020
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RESPONSE

ENTRECTINIB: UPDATED EFFICACY ACROSS SOLID TUMOURS

Data cut-off: August 31,2020.
a Patients with non-measurable lesions; b Missing or unevaluable included patients with unevaluable on-study scans or who discontinued prior to obtaining 

adequate scans to evaluate or confirm response

BICR, blinded independent central review; CI, confidence interval; CR, complete response; DoR, duration of response; mo, months; ORR, objective response 

rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response

Demetri GD, et al. Clinical Cancer Research. 2022;28:1302-12

Duration of response in responding patients

Efficacy parameter Efficacy -evaluable population

(N=121)

ORR, n (%) 

(95% CI)

74 (61.2)

(51.9-69.9)

CR 19 (15.7)

PR 55 (45.5)

Stable disease 13 (10.7)

Progressive disease 13 (10.7)

Non-CR/non-PDa 6 (5.0)

Missing or unevaluableb 15 (12.4)

DoR

Median, mo (95% CI)

N=74

20.0 (13.0-38.2)

PFS

Median, mo (95% CI) 13.8 (10.1-19.9)

OS

Median, mo (95% CI) 33.8 (23.4-46.4)
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TREATMENT-RELATED ADVERSE EVENTS

ENTRECTINIB: UPDATED SAFETY ACROSS TUMOUR TYPES

Data cut-off August 31, 2020. Data are n (%) of patients. Adverse events were encoded using MedDRA (version 21.0)

Demetri GD, et al. Clin Cancer Res. 2022;28:1302-12 (supplementary appendix) 22

MedDRA system organ class

Preferred term, n (%)

NTRK fusion -positive safety -evaluable

population (N=193)

Overall safety -evaluable population 

(N=626)

Patients Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4

Overall number (%) of patients with 

Ó1 event

29 

(15.0)

66 

(34.2)

71 

(36.8)

4 

(2.1)

127 

(20.3)

211 

(33.7)

213 

(34.0)

20 

(3.2)

Dysgeusia 54 (28.0) 14 (7.3) 0 0 194 (31.0) 30 (4.8) 1 (0.2) 0

Dizziness 29 (15.0) 14 (7.3) 5 (2.6) 0 113 (18.1) 49 (7.8) 6 (1.0) 0

Diarrhea 39 (20.2) 17 (8.8) 4 (2.1) 0 115 (18.4) 35 (5.6) 12 (1.9) 0

Constipation 35 (18.1) 15 (7.8) 0 0 111 (17.7) 45 (7.2) 1 (0.2) 0

Nausea 28 (14.5) 4 (2.1) 0 0 112 (17.9) 13 (2.1) 2 (0.3) 0

Fatigue 27 (14.0) 17 (8.8) 9 (4.7) 0 94 (15.0) 69 (11.0) 17 (2.7) 0

Blood creatinine increased 32 (16.6) 16 (8.3) 2 (1.0) 0 79 (12.6) 51 (8.1) 3 (0.5) 0

Weight increased 23 (11.9) 14 (7.3) 16 (8.3) 0 57 (9.1) 64 (10.2) 50 (8.0) 0

Neutrophil count decreased 5 (2.6) 6 (3.1) 4 (2.1) 0 8 (1.3) 16 (2.6) 19 (3.0) 2 (0.3)

Anemia 14 (7.3) 9 (4.7) 10 (5.2) 0 38 (6.1) 36 (5.8) 24 (3.8) 0



TRK INHIBITORS IN 

NTRK FUSION-POSITIVE NSCLC

23NSCLC, non-small cell lung cancer



TUMOUR RESPONSE OF PATIENTS WITH TRK FUSION LUNG CANCER (N=32)

LAROTRECTINIB IN TRK FUSION -POSITIVE LUNG CANCER

Efficacy Patients with CNS 

metastases

(n=12)

Patients without CNS 

metastases

(n=20)

All patients

(N=32)

ORR, % (95% CI) 67 (35-90) 70 (46-88) 69 (50-84)

BOR, n (%)

Complete response 0 4 (20) 4 (13)

Partial response 8 (67) 10 (50) 18 (56)

Stable disease 2 (17) 4 (20) 6 (19)

Progressive disease 2 (17) 0 2 (6)

Not evaluable/undefined 0 2 (10) 2 (6)

BOR, best overall response; CI, confidence interval; CNS, central nervous system; ORR, objective response rate

Lin JJ, et al. J Clin Oncol. 2026;44(16_suppl; abstr 8618). Poster presentation (ASCO 2026) 24


