
Prevalence of TRK fusions across 
cancer types have been measured 
to be between ~0.2% -100%

Oncogenic fusions involving neurotrophic tyrosine receptor kinase (NTRK) are oncogenic drivers  
across a wide range of pediatric and adult cancer types that can be treated with targeted therapies1-3

•• The tropomyosin receptor kinase (TRK) family contains 3 members—TRKA, TRKB, and
TRKC—and these proteins are encoded by the genes NTRK1, NTRK2, and NTRK3, respectively2

NTRK gene fusions drive cancer through 
aberrant signaling1,3,6,7

•• NTRK gene fusions create an oncogenic chimera protein
that activates a signaling cascade implicated in
cell proliferation, survival, and angiogenesis1,3

•• NTRK gene fusions may be mutually exclusive to other
oncogenic drivers1,2,8

•• Each NTRK gene can combine with multiple fusion partners;
at least 25 distinct NTRK gene fusions have been identified
to date1-3,8

NTRK gene fusion testing is not routinely incorporated into 
diagnostic workups, but comprehensive molecular profiling 
using next-generation sequencing (NGS) can identify NTRK 
gene fusion patients and support optimal patient care9

NTRK gene fusions are most common in rare tumors, but have also been detected less frequently in more common cancers1

Example NTRK gene fusion-detection algorithm15

DETECTING NTRK GENE FUSIONS

a�Tumor types for each prevalence block (>80%, 5% to 25%, and <5%) are organized according to their prevalence in descending order, from left to right.  
The location of each tumor type on each discrete frequency block is not indicative of its absolute (ie, raw) frequency.

*If histology is typical, then confirmation by NGS is recommended.
**Treatment may be considered concurrently with confirmatory NGS testing.
CMN = congenital mesoblastic nephroma; FISH = fluorescence in situ hybridization; IFS = infantile fibrosarcoma;  
IHC = immunohistochemistry; MASC = mammary analogue secretory carcinoma; NSCLC = non-small cell lung carcinoma;  
SBC = secretory breast cancer.

aUnivariate analysis was used; bSurvival data available for 20 out of 27 patients 
ALK = anaplastic lymphoma kinase; CI = confidence interval; CRC = colorectal cancer;  
HR = hazard ratio; ROS1 = c-ros oncogene 1.

NTRK

Prevalence of NTRK gene fusions across cancer types has been reported to be between ~0.2% to 100%1,5

Incorporating NTRK gene fusion testing into diagnostic workup will help advance personalized health care for cancer patients10-14
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Tropomyosin receptor kinase (TRK) fusions are most common in rare tumors, but have also been detected in more common malignancies1
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NTRK, ALK, or ROS1 gene fusion status

The presence of NTRK gene fusions may confer a worse prognosis10

• An example is a retrospective study of 27 metastatic CRC patients with NTRK (n=13),
ALK (n=11), or ROS1 (n=3) gene fusions were compared to a cohort of ALK, ROS1,  
and NTRK negative mCRC patients (n=316) 

• HR=2.17a (95% CI 1.03-4.57), P<0.001
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NTRK1, 2, 3 Gene Fusions Can Be Detected Using Various Methods1
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It is important to ensure that the selected testing method includes all 3 NTRK gene fusions (NTRK1, NTRK2, and NTRK3)
This material does not constitute medical advice. The decision to implement these practice suggestions should be made by each laboratory in conjunction with its clinical care team to  
balance resources and clinical needs with the individual health care setting.
FDA = US Food and Drug Administration; FFPE = formalin-fixed paraffin-embedded; TAT = turnaround time.
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aRNA sequencing may be able to better detect NTRK fusion partners and the position of gene rearrangement.
bDepends on the tumor content in FFPE sections and the assay being used.

Comprehensive testing via NGS simultaneously provides information about other rare and common mutations without requiring 
additional tissue26,29
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Ability to detect 
different fusions

• Can detect fusions in all 3 
NTRK genes, as well as fusion 
partner and position1

• Note difference between DNA 
and RNAa

• Pan-TRK antibodies may detect 
presence of protein encoded by 
any of the 3 NTRK genes26,27

• Different probes needed for 
each gene36

• Multiple primer sets are 
needed for each gene, since 
the location of the gene 
rearrangement is not known44,45

Reliability

• Varies based on the assay, 
depth of coverage, tumor 
content, and design of the 
assay (ie, regions of the 
sequence targeted by the 
NGS panel)16

• Pan-TRK antibodies have been 
reported to have 95% to 100% 
sensitivity and up to 100% 
specificity26,27

•	 Depends on the probes used; can 
be used to confirm other results 37,38

•	 May miss variant NTRK 
rearrangements27,29

• Reliable for known fusion 
variants. Requires multiple 
reactions with specific primers 
for known variants and can 
miss detection of unknown/
untested variants45

Tissue 
processing

•	 Routinely processed, 
FFPE samples 17-19

•	 Avoid DNA-damaging fixatives 
or acidic decalcifying agents

•	 RNA samples are more 
susceptible to degradation 
over time

• Routinely processed, 
FFPE samples27,28

•	 Routinely processed, 
FFPE samples26

•	 Avoid DNA-damaging fixatives 
or acidic decalcifying agents

• RNA can be successfully 
extracted from nearly all types 
and ages of fixed tissues; 
yield and quality will vary with 
sample quality and age44,45

Specimen 
requirements

• Amount required varies, 
depending on the NGS platform

• Samples with greater viable 
tumor content will return more 
reliable results17

• Requires dedicated tissue and 
limits multiplexing25,29,30 •	 Requires dedicated tissue25,39

•	 Requires dedicated tissue
•	 Poor quality and quantity 

of RNA risks false-negative 
results45,46

No. of FFPE 
sectionsb >5-10 (4-5 µm)20-22 ≥2-3 (4-5 µm)31-35 ≥4 (4-5 µm)34,35,40,41

1 for each NTRK gene fusion >8-10 (7-30 µm)41

Cells/DNA/RNA ≥20% tumor cells20 >50 tumor cells28,33 >50 tumor cells42 0.1-0.5 µg RNA25,46

TAT 2-21 days21,23,24 0.5-2 days25,31 2-10 days25,43 1 day25

Multigene testing 
beyond NTRK 
gene fusions

YES25 NO25 NO25 NO25
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