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FOR IN VITRO DIAGNOSTIC USE. 

 

Intended Use 

TruSight™ Oncology Comprehensive is a qualitative in vitro diagnostic test that uses targeted next-generation 

sequencing to detect variants in 517 genes using nucleic acids extracted from formalin-fixed, paraffin embedded 

(FFPE) tumor tissue samples from cancer patients with solid malignant neoplasms using the Illumina® NextSeq™ 

550Dx instrument. The test can be used to detect single nucleotide variants, multi-nucleotide variants, insertions, 

and deletions from DNA, and fusions in 24 genes and splice variants in one gene from RNA. The test also reports a 

Tumor Mutational Burden (TMB) score and Microsatellite Instability (MSI) status. 

The test is intended to be used as a companion diagnostic to identify cancer patients who may benefit from 

treatment with the targeted therapies listed in Table 1, in accordance with the approved therapeutic product 

labeling. 

In addition, the test is intended to provide tumor profiling information for use by qualified health care professionals 

in accordance with professional guidelines in oncology for patients with solid malignant neoplasms. Genomic 

findings other than those listed in Table 1 of the intended use statement are not conclusive or prescriptive for 

labeled use of any specific therapeutic product. 

 
Table 1 Companion Diagnostic Indications 

Tumor Type Biomarker(s) Detected Therapy 

Solid Tumors NTRK1/2/3 fusions VITRAKVI® (larotrectinib) 

Non-Small Cell Lung Cancer 

(NSCLC) or Thyroid Cancer (TC) 

RET fusions RETEVMO® (selpercatinib) 

Medullary Thyroid Cancer (MTC) RET SNVs, MNVs, insertions, and 

deletions 

RETEVMO® (selpercatinib) 

 

Interpretation of Test Results 

Variant results, including companion diagnostic results, tumor profiling results, Tumor Mutational Burden (TMB) 

score, and Microsatellite Instability (MSI) status are summarized in a TSO Comprehensive results report output to 

the testing laboratory and interpreted by a qualified health care professional.  

Any companion diagnostic variant with an associated therapy, or any clinically significant or potentially clinically 

significant variant from the test, should be interpreted by board-certified clinical molecular geneticists or 

pathologists (or equivalent). These specialists review the results and determine which variants are most impactful 

for the patient in the context of tumor diagnosis, histopathology, and available laboratory data. These results are 

meant to be incorporated into a report produced by the laboratory and provided to clinicians who make decisions 

on patient management. Please refer to the Limitations of Procedure section of the Package Insert and  
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Software Report for important limitations concerning assay results and incorporate those limitations into the 

final results report.  

Additional information is available from applicable professional guidelines such as CAP/IASLC/AMP NSCLC Testing 

Guidelines1 or the CAP/AMP/ASCO Interpretation and Reporting Guidelines,2 or the Consensus Statement on 

Actionable Biomarker Testing for Thyroid Cancer Management.3 

CAUTION 

The assay is not intended as a primary diagnostic tool by physicians or to be used as a substitute for 

professional health care advice. Each laboratory is responsible for ensuring compliance with applicable 

international, national, and local clinical laboratory regulations and other specific accreditation 

requirements. 

Illumina recommends that patients seek information from their oncologist and/or consult with a genetic 

counselor regarding their results. 

 

What the Test Detects 

TSO Comprehensive is an in vitro diagnostic test that uses targeted next-generation sequencing to detect variants 

in 517 genes using nucleic acids extracted from FFPE tumor tissue samples from previously diagnosed cancer 

patients with solid malignant neoplasms using the Illumina NextSeq 550Dx instrument. The test can be used to 

detect single nucleotide variants, multi-nucleotide variants, insertions, deletions, TMB score and MSI status from 

DNA, and RNA fusions in 24 genes and splice variants in one gene from RNA (EGFR). 

For complete clinical and analytical performance of the test for companion diagnostics and tumor profiling 

indications, example reports, and interpretation of possible results, refer to the TruSight Oncology Comprehensive 

documentation available on the Illumina support site. Refer to the FDA website for the P230011 Summary of Safety 

and Effectiveness Data (SSED). 4 

 

Companion Diagnostics 

The test is intended as a companion diagnostic to identify previously diagnosed cancer patients for treatment with 

targeted therapies listed in Table 1, in accordance with approved therapeutic product labeling. Companion 

diagnostics claims in Table 1 are supported by analytical performance of the test for each specific biomarker and 

results from a clinical study establishing the link between the result of the test and patient outcomes. 

 

Tumor Profiling 

In addition to a companion diagnostic, the test is intended to provide tumor profiling information in previously 

diagnosed cancer patients with solid malignant neoplasms, for use by qualified health care professionals, in 

accordance with professional guidelines. The test is not conclusive or prescriptive for labeled use of any specific 

therapeutic product other than those listed in Table 1. 

 

 

 

 

 

 

https://support.illumina.com/
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Background 
 

Companion Diagnostic Tests for Targeted NTRK Therapy Selection 
NTRK fusions are a well-established oncogenic driver of disease across a variety of adult and pediatric cancers. 5 

The tropomyosin receptor kinase (TRK) family of receptor tyrosine kinases consists of TRKA, TRKB, and TRKC 

encoded by the neurotrophic tyrosine receptor kinase genes NTRK1, 6 NTRK2, 7 and NTRK3, 8 respectively. Somatic 

inter- and intra-chromosomal rearrangements that cause an NTRK gene to fuse with another, unrelated gene have 

been shown to drive oncogenesis in a variety of both pediatric and adult tumors. 

NTRK gene fusions have been estimated to occur in up to 1% of all solid tumors,9 although the frequency varies 

considerably between tumor types. 5,9,10Available evidence suggests that NTRK gene fusions are useful 

biomarkers to predict tumor response to TRK inhibitors. There is currently a selective tyrosine kinase inhibitor, 

larotrectinib (VITRAKVI), that is active against TRKs. Larotrectinib  9,11 is a potent inhibitor of all three TRK variant 

types and has been authorized by the U.S. Food and Drug Administration (US FDA)12 for the treatment of adult and 

pediatric patients with solid tumors that harbor NTRK fusions. For the most current information on the association 

between biomarkers and therapeutic outcomes, refer to the drug labeling information available on the FDA website. 

13 

For the most current list of FDA-approved companion diagnostic devices for detection of NTRK fusions to select 

patients who may benefit from treatment with targeted therapies, refer to the FDA website.14 

 

 

Companion Diagnostic Tests for Targeted RET Therapy Selection 

Genomic variants in the RET gene have been estimated to occur in approximately 2% of all solid tumors,15 however, 

frequencies vary considerably between the type of RET abnormality and specific tumor types. Lung cancer remains the 

leading cause of cancer death worldwide, accounting for  2.5 million new cases (12.4% of all cancers) diagnosed in 

2022 and claimed over 1.8 million lives. 16 It is estimated that in the US, there will be 229,410  new cases of lung 

cancer with 124,990 deaths in 2026, accounting for 20% of cancer deaths in the US.17 In lung cancer, RET fusions 

are most prevalent in non-smokers and younger individuals. 18 A number of fusion partner genes have been 

identified,15 with the most common fusions varying between tumor types. In non-small cell lung cancer (NSCLC), a 

common fusion partner is KIF5B. 15,18,Thyroid cancer remains a significant cause of cancer worldwide, accounting for 

821,173 new cases (4.1% of all cancers) diagnosed in 2022 and claiming 47,485 lives.16 RET gene fusions are generally 

rare.15,18-21 However, a higher frequency of RET rearrangements has been reported in select populations, including 

thyroid cancer patients with prior radiation exposure, such as survivors of the atomic bombing in Hiroshima and 

Nagasaki22and the Chernobyl nuclear accident,23 as well as thyroid cancer patients treated with radiotherapy.21 Medullary 

thyroid cancer (MTC) represents 1% to 5% of all thyroid cancers and accounts for approximately 13% of thyroid cancer-

related deaths.24 Somatic RET SNVs are associated with 40%-50% of all sporadic MTCs that collectively account for 75% 

of all MTCs.24-26 Selpercatinib (RETEVMO) is a tyrosine kinase inhibitor that has significant activity against RET 

fusions. Selpercatinib27 is a potent inhibitor of RET SNVs and fusions and has been authorized by the US FDA28 for 

the treatment of pediatric and adult patients with NSCLC and thyroid cancer that harbor RET fusions, as well as 

patients with MTC that harbor DNA mutations. For the most current information on the association between biomarkers 

and therapeutic outcomes, refer to the drug labeling information available on the FDA website.13 

For the most current list of FDA-approved companion diagnostic devices for detection of RET fusions to select 
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patients who may benefit from treatment with targeted therapies, refer to the FDA website. 14 

 

Limitations of the Procedure 

For in vitro diagnostic use only. 

• For prescription use only. The test must be ordered by a qualified medical professional in accordance with 

clinical laboratory regulations. 

• Genomic findings listed in the TSO Comprehensive results report under Cancer Mutations with Evidence of 

Clinical Significance (Level 2) and Cancer Mutations with Potential Clinical Significance (Level 3) are not 

prescriptive or conclusive for labeled use of any specific therapeutic product, and clinical validation has not 

been performed. 

• Decisions on patient care and treatment must be based on the independent medical judgment of the treating 

physician, taking into consideration all applicable information concerning the patient’s condition, such as patient 

and family history, physical examinations, information from other diagnostic tests, and patient preferences, 

in accordance with the standard of care in a given community. 

• FFPE sample quality is highly variable. Quality can be impacted by: 

– Specimens that did not undergo standard fixation procedures might not generate extracted nucleic acids 

that meet the assay quality control requirements. 

– High amounts of necrotic tissue (≥ 25%) can interfere with the ability of the TSO Comprehensive assay 

to detect RNA fusions. 

– Somatic driver mutations may not be detected reliably if tumor content (by area) is less than 20%. 

– Samples with tumor content less than 40% may generate false negative results (MS-Stable) for MSI.  

– FFPE blocks that have been stored for longer than five years have demonstrated lower validity rate. 

• The required input for the TSO Comprehensive assay is 40 ng RNA and/or 40 ng DNA. Lower DNA input may 

decrease test validity rate for MSI detection. 

• The performance of TSO Comprehensive in samples obtained from patients that have had organ or tissue 

transplantation has not been evaluated. 

• Accuracy of small DNA tumor profiling variants below 5% variant allele frequency (VAF) has not been 

established. 

• Accuracy for the EGFRvIII splice variant from RNA has only been established in brain tissue. Accuracy for 

EGFRvIII in other tissue types has not been established. 

• Detection of MSI-High status in endometrial/uterine cancer specimens is reduced relative to other tumor types. The 

observed positive percent agreement (PPA) in the MSI Tumor Profiling Accuracy study for endometrial/uterine 

cancers was 81% (13/16) for specimens with tumor content ≥ 40%. 

• The Limit of Detection (LoD) for insertions of 1-2 base pairs with dinucleotide repeats has been established with 

cell lines. 

• Contamination detection can be impacted by: 

– In highly rearranged genomes with deletions and loss of heterozygosity, TSO Comprehensive software 

can erroneously classify a DNA sample as contaminated (CONTAMINATION_SCORE > 3106 and p-value 
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> 0.049). 

– Contamination during the procedure can result from nucleic acid from previous sample processing 

steps. Good laboratory practice and following all precautions and guidelines in this Package Insert will 

help avoid cross-contamination between samples. 

– TSO Comprehensive does not have a metric to detect contamination for RNA libraries. If the same fusion is 

detected in multiple samples in the same run, repeating TSO Comprehensive testing is suggested. 

• A negative result does not rule out the presence of a mutation below the limits of detection (LoD) of the assay. 

Alterations at allele frequencies below the established LoD may not be detected consistently. 

• The overall negative percent agreement for NTRK fusions between drug trial enrollment assays and TSO 

Comprehensive was 96.3% (95%CI: 93.1%, 98.3%). False positive results for gene fusions such as NTRK may 

be due to non-specific detection. 

• The sensitivity for detection of small DNA variants can be impacted by: 

– Low complexity genomic context.  

– Increasing variant length. 

– Phasing: MNVs (more than 3 base pairs), delins (one or more nucleotides replaced by one or more 

nucleotides and is not an SNV or MNV), and certain deletions require a phasing approach to be 

detected. A predefined set of MNVs, delins, and deletions are detected for the EGFR and RET genes 

using a phasing approach (refer to Appendix D, MNVs, delins, and Deletions in EGFR and RET 

Detectable by Phased Variant Caller in the Local Run Manager TruSight Oncology Comprehensive (US) 

Analysis Module Workflow Guide (document # 200061834). The phasing approach for small variant calling is 

limited to only these variants. The detection rate of these variants (for example, RET E632_ 

V637delinsAA) may not be as high as observed for tumor profiling variants that do not require phasing.  

• The clinical significance of TMB measurement has not been established. TMB is reported as mutations per 

megabase (Muts/Mb). TMB is a function of characteristics of a patient’s specimen and testing parameters; 

therefore, TMB values may differ across specimens (eg, primary vs metastatic, tumor content) and targeted assay 

panels. The TMB values will increase or decrease dependent on the variables listed below: 

– The size and specific region to calculate TMB may result in different values.  

– The percentage of tumor in the sample. 

– Methods of germline filtering. 

– The read depth threshold and other bioinformatic test specifications. 

• TMB scores can be inaccurate in the following contexts: 

– As tumor content reaches levels where germline and somatic variant allele frequencies (VAFs) 

converge. 

– In ethnic populations not well represented in public databases. 

• TSO Comprehensive performance has been demonstrated for insertions and deletions up to 24 bp. 

• Fusion calling algorithms in the TSO Comprehensive assay software may not consider evidence from reads that 

extend outside of annotated gene boundaries. 

• The sensitivity for detection of fusions can be impacted by: 
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– Low library complexity resulting in decreased supporting reads due to deviations in the assay workflow. 

– A single gene spanning both breakpoints. 

– Cases where several fusions breakpoints are in close proximity to each other with one or multiple 

partners, the multiple breakpoints and partners might be reported as a single breakpoint and partner. 

– Small median insert sizes. A minimum median insert size of 80 bp is required, but sensitivity decreases 

in the 80–100 bp range. 

– Low sequence complexity or homologous genomic context around fusion breakpoints. 

– Non-canonical junctions (such as in intronic regions). 

• Resolution of the genes involved in a fusion can be impacted when fusion breakpoints occur in genomic regions 

containing overlapping genes. The assay will report all genes, delimited by semicolons, if multiple genes are 

overlapping a breakpoint. 

– RNA fusions where both gene partners (GeneA/GeneB) are overlapping cannot be distinguished 

as either true fusion events or alternative splicing artifacts. 

• Inconsistent coverage in the TERT Promoter region can result in a low depth outcome in that region for small 

DNA variants. 

• Annotation or Knowledge Base errors can cause a false positive or false negative result, including listing a 

variant in the wrong cancer mutation level (between Level 2 and 3), or the annotation information in the report 

could be incorrect. Annotation or Knowledge Base errors do not impact variants reported in the CDx Results. 

The possibility of error exists from the following three sources: 

– TSO Comprehensive variant annotation. There is an error rate of approximately 0.0027% based on an 

analysis of 2,448,350 variants from COSMIC v92, therefore there is a low possibility for errors. 

– Knowledge Base error due to the curation or leveling process. 

– The report reflects the knowledge at the time when the Knowledge Base version was curated. 

• TSO Comprehensive is designed to report somatic variants and is not intended to report germline variants , 

except for BRCA1/2 and RET germline variants with therapeutic, diagnostic, and prognostic associations with an 

established solid malignant neoplasm. When reporting variants with evidence of clinical significance or variants with 

potential clinical significance, as a tumor-only test, germline (inherited) variants may be inadvertently reported since 

TSO Comprehensive uses a Knowledge Base to report somatic variants without explicitly annotating germline or 

somatic origin. However, if a reported alteration is suspected to be germline, confirmatory testing should be 

considered in the appropriate clinical context. 

• The Knowledge Base only includes therapeutic, diagnostic, and prognostic associations that are relevant for 

variants present within an established solid malignant neoplasm. Susceptibility or cancer risk associations are 

not included in the Knowledge Base. 

• A C95 value was not directly evaluated for a RET insertion in FFPE tissue. Based on observed C95 values for RET 

insertions evaluated in FFPE cell line materials and for a RET MNV assessed in FFPE tissue-all within Exon 11, 

where activating insertions are predominantly observed, the estimated C95 for a RET insertion in FFPE tissue is 

expected to fall within the range of 0.022 to 0.071. 

• One RET delins variant (E632_V637delinsAA) was not reliably detected by TSO Comp software and therefore, its 

C95 could not be determined.  
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