
Comprehensive 
genomic profiling

Maximize the chances of identifying 
molecularly matched therapies. 

One biopsy, one test, one report can 
lead to improved patient outcomes.
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Enable precision medicine with comprehensive genomic profiling
Driven by targeted molecular therapies and immunotherapies, precision medicine offers an individualized approach that 
battles cancer at its core—the genome. As new oncogenic drivers are uncovered at an unprecedented rate, a testing 
method that can keep pace is needed. One method meeting this challenge is comprehensive genomic profiling, or CGP. 

“Comprehensive 
genomic profiling 
not only maximizes 
tissue utilization from 
often scant tumor 
biopsies, but it can 
produce biomarker 
information across all 
the biomarker classes 
and mutations that 
are required to get a 
comprehensive picture 
of the tumor…having 
a detailed picture of 
the tumor is certainly 
what makes decision 
treatment options 
easier for clinicians.”

Jeff Conroy 
Chief Scientific Officer, 
OmniSeq, and Director 
of Genomics Consortium 
Technologies, Roswell Park 
Comprehensive Cancer Center

One test can make the difference

•	 Analyze hundreds of clinically relevant biomarkers 
simultaneously 

•	 Assess DNA and RNA alterations, including SNVs, CNVs, 
indels, fusions, and splice variants*

•	 Measure TMB, MSI, and HRD1-5*

Maximize data from one biopsy

•	 Replace multiple single-gene tests or small hotspot 
panels with one comprehensive test

•	 Decrease the need to rebiopsy to obtain more data6-8

•	 Reanalyze data as new biomarkers are discovered 

Get results faster

•	 Achieve a faster turnaround time with CGP than 
sequential iterative testing9

Receive actionable results

•	 Unlock potential opportunities for molecularly matched 
therapy regimens

•	 Identify potential eligibility for matched clinical trials

Using CGP to match patients with targeted or 
immunotherapies has been linked to improved clinical 
outcomes10-15

•	 Increased ORR*
•	 Increased OS*
•	 Increased PFS*

*�SNV, single nucleotide variation; CNV, copy number variation; TMB, tumor mutational burden; MSI, microsatellite instability; 
HRD, homologous recombination deficiency; ORR, objective response rate; OS, overall survival; PFS, progression-free survival.



COMPREHENSIVE GENOMIC PROFILING

M-GL-00129 v4.0 |  3

A single biomarker can transform lives

Every year, promising cancer therapies are developed 
and approved, offering the potential for improved 
clinical outcomes for patients with qualifying cancer 
types. Many of these therapies are molecularly 
targeted, zeroing in on oncogenic drivers to fight the 
cancer at its source. As the number of biomarkers 
increases, it is critical to find ways to maximize the 
ability to match patients with appropriate molecular 
treatment regimens.

Many biomarker tests are available to aid with therapy 
selection. However, ordering individual, sequential 
biomarker tests requires a significant amount of biopsy 
sample that is not always accessible.6-8 These single-
gene tests screen for limited content and may miss the 
opportunity to identify a positive biomarker.

Identifying biomarkers is crucial

Over recent decades the underlying genomic drivers 
of many cancers have been revealed, creating a more 
complex picture of the disease than originally imagined. We 
now know that genetic variants can vary widely between 
histologically distinct tumors, and that heterogeneity can 
exist within a tumor itself. Moreover, tumors with similar 
driver mutations can have differing responses to therapies, 
adding additional complexity. This diversity makes it 
essential to understand the genetic makeup of each tumor.

Uterine & Cervical
BRCA2, EPC1,  ERBB2, ESR1, FOXO1, 
GREB1, JAZF1,  NCOA2, NCOA3, 

NUTM2A, NUTM2B, PAX3, PAX7, PHF1, 
POLE, SMARCA4, SUZ12, TP53, YWHAE

Thyroid
HRAS, NRAS, TERT

Bone
EGFR, ERG, ETV1, ETV4, EWSR1,
FEV, FLI1, FUS, H3F3A, HEY1,

IDH1, MDM2, NCOA2, SMARCB1

Breast
BRCA1, BRCA2, ERBB2, ESR1, 
PALB2, PIK3CA

Lung
ALK, EGFR, ERBB2, KRAS, 
MET, NUTM1, ROS1

Central Nervous System
APC, ATRX, CDKN2A, CDKN2B, EGFR, 
H3F3A, HIST1H3B, HIST1H3C, IDH1, 
IDH2, MYCN, PTCH1, RELA, TERT, TP53

Colorectal
ERBB2, KRAS, NRAS

Ovarian
BRCA1, BRCA2, FOXL2, HRD*

Melanoma
KIT, NRAS, ROS1

Prostate
AR, ATM, BARD1, BRCA1, BRCA2, BRIP1, 
CDK12, CHEK1, CHEK2, FANCL, FGFR2, 
FGFR3, PALB2, PTEN, RAD51B, RAD51C, 
RAD51D, RAD54L

Based on evidence in scientific literature, presence in clinical trials, or linked to labels in other histologies. 
*In ovarian cancer, HRD is noted as a molecular signature based on a measurement of genomic instability.  

Solid tumors (pan-cancer): BRAF, NTRK1, NTRK2, NTRK3, RET, TMB, MSI

Biomarkers in US guidelines and drug labels for highly prevalent tumors16,17

COMPREHENSIVE GENOMIC PROFILING (CGP): 
a single assay that uses next-generation 
sequencing (NGS) to assess relevant cancer 
biomarkers, as established in guidelines and clinical 
trials, and inform therapy guidance. CGP detects 
biomarkers at nucleotide level–resolution and may 
comprise all major genomic variant classes (SNVs, 
indels, CNVs, fusions, splice variants), and large 
genomic signatures (TMB, MSI, HRD), maximizing 
the ability to find clinically actionable alterations. 

Based on evidence in scientific literature, presence in clinical trials, or linked to labels in other histologies. 
*In ovarian cancer, HRD is noted as a molecular signature based on a measurement of genomic instability.  
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Biomarker-driven therapy selection

Currently, 650+ drugs are listed on the National Cancer Institute cancer treatment website.18 Clinicaltrials.gov lists over 
4200 biomarker-linked trials in progress, globally, for all cancer types.* With 64% of available biomarker-driven therapies 
for non-small cell lung cancer (NSCLC) gaining US FDA approval in just the past five years,16 it is clear that the pace 
of discovery is growing exponentially. The ability to detect these new biomarkers can match patients with targeted 
therapies, potentially leading to improved outcomes.10-15

* Based on a search at clinicaltrials.gov using a combination of the terms “genetic,” “genomic,” ”DNA,” and “RNA.” Accessed May 18, 2023.

Approved biomarker-driven therapies available for NSCLC treatment16

US FDA-approved indications of NSCLC treatments since 2003. Abbreviations: 1L, first-line; 2L, second-line; ALK, anaplastic lymphoma kinase; BRAF, 
murine sarcoma viral oncogene homolog B; EGFR, epidermal growth factor receptor; FDA, Food and Drug Administration; NSCLC, non–small cell lung 
cancer; NTRK, neurotropic tropomyosin receptor kinase; PD-L1, programmed-death ligand 1; ROS-1, c-ros1 oncogene. 

Targeted therapies

RETMETEGFRALKROS-1BRAFNTRKKRAS
G12c

Immunotherapy +
chemotherapy

2003

2004

2005

//

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

Gefitinib 3L

Erlotinib 2L

Crizotinib

Crizotinib

Pembrolizumab, 2L
(PD-L1)

Pembrolizumab, 1L
(PD-L1)

Atezolizumab, 1L
Without EGFR/ALK 

Pembrolizumab, 1L
(PD-L1)

Atezolizumab
(adjuvant)

Atezolizumab, 1L 
(PD-L1)

Nivolumab/Ipilimumab 
(PD-L1), 1L

Erlotinib 1L

Crizotinib, 1L

Larotrectinib

Sotorasib

Entrectinib Entrectinib

Brigatinib

Brigatinib

Lorlatinib

Afatinib 1L

Gefitinib, 1L

Ceritinib, 1L

Dacomitinib, 1L
Alectinib, 1L

Necitumumab

Osimertinib, 2L

Capmatinib

PralsetinibTepotinib

Osimertinib, 1L

Osimertinib,1L

Ramucirumab/Erlotinib

Mobocertini

Amivantamab-vmjw

Dabrafenib and 
Trametinib

Selpercatinib
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TMB and MSI predict response to immunotherapy
Clinical trials and regulatory approvals have established several cancer immunotherapy treatments for multiple tumor 
types.19 The ability to identify genomic signatures that help predict response to these treatments is important for better 
predicting patients who will benefit from these treatments. Tumor mutational burden (TMB) and microsatellite instability 
(MSI) status are two biomarkers that may predict patient response to immunotherapy and recommended for testing by 
select guidelines.

TMB measures the number of mutations in the coding 
sequence of the genome. In fact, 13-26% of advanced 
cancer patients exhibit TMB-High results across 
tumor types.20-24 Accurately measuring TMB requires 
a large panel25 and cannot be performed using small 
targeted panels that lack sufficient gene coverage.

MSI measures changes in DNA base repeats that may 
occur within the tumor. MSI status is FDA-approved for 
selection of solid tumors for treatment with checkpoint 
inhibitors.26,27 Using CGP allows for analysis of a greater 
number of microsatellite loci than other methods, 
presenting opportunities to identify new MSI profiles in 
previously uncharacterized cancer types.28

"tbNGS [tumor-based next-generation 
sequencing] can provide important 
clinical information and has the potential 
to improve patient outcomes when 
results are effectively integrated into 
treatment planning.”

Foster KI, et al.29

Not all NGS panels are the same: 
Large assays with ~1.1 Mb of 

coding genome are needed to 
assess TMB accurately1,25
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About HRD
As researchers learn more about the underlying genomics of cancer, they are 
uncovering broader genomic signatures that may occur across cancer types. 
Homologous recombination deficiency (HRD) is a genomic signature of increasing 
importance in tumor biology for ovarian, breast, pancreatic, and prostate cancers. 
Patients with a tumor exhibiting HRD (HRD+) may be eligible for targeted PARPi 
therapies.30,31 

Genomic scarring and GIS

HRD results from a cell’s inability to repair double-stranded DNA breaks using the homologous recombination repair 
(HRR) pathway. Double-stranded breaks are either not repaired or repaired using the error-prone nonhomologous end 
joining (NHEJ) pathway. These alternatives can lead to genomic instability, in the form of genomic scars, resulting in 
tumorigenesis.36

Genomic scars are aberrations that result in structural changes to the chromosomes, including loss of heterozygosity 
(LOH),37 telomeric-allelic imbalance (TAI),38 and large-scale state transitions (LST).39 Each genomic scar can be 
measured alone, or summed together to produce a genomic instability score (GIS).

Determining HRD status

HRD status can be determined by evaluating the presence of causal genes (BRCA and other HRR genes) and/or the 
effect of genomic scarring. There is increasing evidence that assessing all three genomic scars (LOH, TAI, LST), along 
with causal genes, may maximize identification of HRD+ samples.40-42

HRD + CGP may provide added context to a disease

HRD status may reflect tumors positive for BRCA status and/or with a high GIS but does not address genomic variants 
beyond these factors. CGP can potentially identify additional biomarkers that may match patients with approved 
therapies or open clinical trials. By combining HRD assessment and CGP, clinicians can understand the full biology 
within a tumor, possibly leading to improved patient outcomes.

   To learn more, read Powerful insights from combining HRD and CGP43

Loss of heterozygosity  
(LOH)
 
One of the two alleles for 
a gene is lost, creating 
a homozygous cell. This 
may result in malignant cell 
growth if the remaining allele 
does not function properly.

Telomeric-allelic  
imbalance (TAI)
 
The allele ratio at the end of 
the chromosomes (telomeres) 
in a pair do not match. That 
is, one chromosome has a 
greater number of alleles than 
the other.

Large-scale state  
transitions (LST)
 
Breakpoints between 
regions of the chromosome 
resulting in discrepancies 
within the chromosome pair.

Poly (ADP-ribose) polymerase 
inhibitors (PARPi) are a class 
of targeted therapies that may 
be prescribed to ovarian cancer 
patients with tumors that 
exhibit HRD.32-35
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Current testing methods may leave patients behind

Single-gene and small hotspot panel testing methods are limited in their ability to detect known and emerging biomarkers 
and molecular signatures, potentially missing important actionable variants.6,44-46 CGP provides broad coverage of the 
genome, capturing a comprehensive set of clinically relevant genes in one test. Based on NGS, CGP detects DNA and RNA 
variants, including key genomic signatures, maximizing the ability to detect actionable variants compared to conventional 
methods.6,10,25,45-49 The evaluation of RNA fusions and splice variants through RNA-based NGS assays is increasingly being 
recommended by clinical guidelines and associations.50,51

“Single analyte tests or hotspot panels that are limited 
to a single gene or a few hot spot regions have really 
no potential to expand and keep up with the emerging 
markers, nor do they have the ability with their small 
footprint to do the larger signatures, such as MSI, TMB, 
and HRD.”

Jeff Conroy 
Chief Scientific Officer, OmniSeq and Director of Genomics 
Consortium Technologies, Roswell Park Comprehensive 
Cancer Center

CGP tests can increase the number of relevant biomarkers identified compared to conventional testing approaches, 
such as single-gene tests and hotspot NGS panels6,10,45,47,48

Comprehensive biomarker coverage to maximize ability to detect actionable variants

Small variants

CNVs

Fusions
Splice variant

Small variants

CNVs

Fusions

Splice variant

EGFR KRAS ALK MET ROS ERBB2 NTRK RET Other
Approved

Other
Emerging TMB MSI

EGFR KRAS ALK MET ROS ERBB2 NTRK RET Other
Approved

Other
Emerging TMB MSI

EGFR KRAS ALK MET ROS ERBB2 NTRK RET Other
Approved

Other
Emerging TMB MSI

HRD

HRD

HRD

Small variants

CNVs

Fusions

Splice variant
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of actionable 
biomarkers in patients 

with refractory cancers, 
based on study with 

10,000 patients10

81%
Small hotspot  

panels can miss 
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Author Study details Patient cohort
Percent of patient 

samples with actionable 
variants identifieda

Wheler JJ, et al 201652 Prospective, 
single-center

339 patients profiled; refractory cancers,  
multiple types: ovarian (18%), breast (16%), sarcoma (13%), 

renal (7%), and others

Hirschfield KM, et al 201653 Prospective 100 patients; diverse histology rare, or poor-prognosis cancers

Zehir A, et al 201710 Prospective 10,000 patients; advanced cancer across  
multiple solid tumor types

Reitsma M, et al 201947 Retrospective 96 patients; multiple tumor types

Foster K, et al 202229 Retrospective 409 patients; high-grade epithelial ovarian carcinoma 

a. �The percent of actionable alterations identified in each study varies according to patient cohort, study type, CGP panel used, and criteria for 
categorizing a genomic alteration as actionable.

93.5%

94.5%

36.7%

90%

74.6%

Multiple studies have demonstrated the ability of CGP to identify clinically relevant genomic alterations, across 
different tumor types

A missed biomarker is a potential missed 
opportunity

CGP provides a single test that uses minimal biopsy 
samples for deep analysis of biomarkers and molecular 
signatures linked to therapies, guidelines, and clinical 
trials. Data from CGP tests can be reanalyzed as new 
discoveries emerge, without the need to rebiopsy or to 
rerun the test.

In a study with 6832 NSCLC 
patients, CGP was able to 
identify a potentially clinically 
relevant genomic alteration in of samples4471%

With CGP, every 
discovery is a potential 
opportunity.
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WITHOUT
CGP

PCR

qPCR

IHC-1

FISH

SMALL PANEL

IHC-2

QNS

QNS

Identify more 
genomic variants 
from less sample

Consolidate testing for more insights 

CGP replaces the need to run multiple independent 
tests with one consolidated test. This optimizes 
biopsy usage compared to iterative single-gene 
testing approaches that lead to tissue depletion 
and repeat biopsies.6-8 

CGP provides actionable information for therapy selection from one test, one workflow, and one report

“The change from single-gene 
or single-biomarker testing to 
a comprehensive panel–based 
approach has been driven by a 
combination of factors that include 
inherent efficiency of a single 
comprehensive panel, which is key 
among cancers and other samples 
that have limited tissue.”

Dr. Jeremy Wallentine 
Staff Hematopathologist and Medical Director 
of Molecular Testing, Intermountain Healthcare

WITH CGP

Genomic variants reported 
for biomarkers present 
in drug labels, clinical 
guidelines, and clinical 
trials, categorized  
by clinical significance.

A comparison of potential workflows for patient sample analysis without (top) or with (bottom) CGP. Without CGP testing (top), the sample is spread 
across multiple tests, each one yielding a separate report, or none at all for tests that may require additional sample (QNS, quantity not sufficient). 
The CGP workflow (bottom) requires one test with as few as five slides and generates a single report that provides information on hundreds of 
biomarkers and includes guidance for possible therapies and clinical trials.
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Stay current with guidelines 

Cancer diagnosis and treatment guidelines are updated as new biomarkers are discovered, new therapies approved, 
and new clinical studies released. CGP can help with the challenge of keeping abreast of these developments. Large 
CGP panels provide significant coverage of known and emerging biomarkers in key guidelines for multiple tumor types 
and genes involved in clinical trials, providing access to comprehensive data in a single analysis. In fact, large panel NGS 
tests are increasingly being included in clinical guidelines and recommendations for biomarker profiling in multiple solid 
tumor types.54 NGS data are stored in a digital format that can be readily reanalyzed as new discoveries are made and 
approved, without the need for obtaining additional sample or running additional tests.

“It is highly recommended that clinical 
research centres perform multigene 
sequencing in the context of molecular 
screening programmes in order to 
increase access to innovative drugs and 
to speed up clinical research. This is 
particularly relevant in breast, pancreatic, 
and hepatocellular cancers where level 
II–IV alterations are numerous.”

– Mosele F, et al54
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Cancer types with NGS test recommendations

Bladder Gastric Prostate

Bone GIST Rectal

Breast Head and neck Salivary

Cervical Hepatobiliary Small bowel adenocarcinoma

CNS Lung adenocarcinoma Soft tissue sarcomas

Cholangiocarcinoma Neuroendocrine and adrenal 
tumors Testicular

Colon NSCLC Thyroid

Colorectal Occult CUP Uterine

Cutaneous melanoma Ovarian Vulvar

Esophageal/esophagogastric 
junction Pancreatic

CNS, central nervous system; GIST, gastrointestinal stromal tumors; NSCLC, non-small cell lung cancer; CUP, cancer of unknown primary. 

12
Guidelines recommend 

testing for up to

genomic biomarkers  
for NSCLC

Not all NGS panels are the same: 
Large assays with ~1.1 Mb of 

coding genome are needed to 
assess TMB accurately1,25

CGP analyzes hundreds of 
biomarkers simultaneously,  

including MSI, TMB, and HRD

NGS tests are increasingly recommended by clinical guidelines for biomarker profiling in multiple solid tumor types.55 
Tumor types in bold indicate TMB testing is recommended by clinical guidelines
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Comprehensive genomic insights from one consolidated report

A CGP report may include a list of biomarkers identified by the tumor profiling assay and relevant information 
consolidated in one document. The user-curated report may include information on therapies associated with genetic 
variants identified through comprehensive tumor profiling. It also may indicate clinical trials linked to the detected 
biomarkers.10,11,47,56 

A single CGP report streamlines the workflow by including 
findings on genomic alterations specific to relevant 
biomarkers, targeted and immunotherapies specific to a 
tumor's genotype, and open clinical trials.
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Day
1

Day
1

Day
7

Day
21

Day
35

Day
42

Day
6

Day
8

CGP ordered

Comprehensive 
analysis of CGP results 
received, with 
recommended options

Patient assigned 
molecularly matched 
therapy or approved for 
matched clinical trial 

Multiple data points 
available, with 
clinical reports from 
each test, ready for 
clinician analysis Test ordered for 

BRAF, KRAS, 
ERBB2 (PCR)

Test ordered for 
MET Exon 14 
Skipping (qPCR)

Test ordered for 
ALK, ROS1, RET, 
MET (IHC/FISH)

Test ordered for 
EGFR (PCR)

Therapy selection, sooner

By transforming the test-results-repeat paradigm experienced with sequential testing into a single consolidated test, 
CGP delivers results faster. One study describes a patient journey in which the patient went from CGP testing to therapy 
selection in just 8 days.9 

Comparison between a potential journey of a patient receiving in-house CGP with that of a patient receiving 
single-gene testing. Example illustrates single-gene testing based on an NSCLC patient. Test times and tissue 
requirements for the NSCLC example compiled from test menus offered by various medical laboratories.

NSCLC single-gene reflex testing57-62

•	 ~5 weeks
•	 9 biomarkers
•	 29 slides
•	 Reanalysis requires additional biopsies and 

may not accommodate new biomarkers

CGP9

•	 ~1 week
•	 Hundreds of biomarkers
•	 10 slides
•	 Reanalyze data as 

new biomarkers are 
discovered, no additional 
biopsy needed 

Potential patient journeys
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The right therapy for the right patient
Molecular matching of a patient’s cancer with an approved or investigational 
therapy is essential for increasing the chances of achieving better clinical 
outcomes. Multiple studies have shown that genomically matching patients 
to targeted therapies or immunotherapies results in improved clinical 
outcomes.10-15 

“Use of NGS panels in 
clinical practice may 
help to choose the best 
therapeutic options 
for the patients with 
actionable alterations.”

Dr. Bernard Doger  
de Spéville 
Medical Oncologist,  
Fundación Jiménez Díaz

Single disease, multiple 
biomarkers, multiple therapies

Detailed 
toxicity

Response 
determination

Response 
time

Biomarker screening

Patients have similar disease, but different genetic alterations

Patients
to screen

Umbrella Trial

Specific biomarker(s) present

Therapeutic intervention

Patients are assigned a molecular therapy or eligibility for a clinical trial based on the tumor molecular profile 

CGP enables more patients to be matched to approved or investigational 
therapies.6,10,45,47,48 Additionally, CGP can improve patient enrollment in 
genomically matched clinical trials.10,47

Increased overall 
response

Increased disease 
control 

Extended progression-
free survival (PFS) 

Longer overall 
survival (OS)

Reduced treatment-
related adverse 
effects (AE)
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Matched therapy can lead to better patient outcomes

Study and description Outcome Reference

A retrospective review of  
814 patients with NSCLC

OS for patients receiving molecularly targeted therapy: 
31.8 months; 95% CI
OS for patients receiving chemotherapy: 
12.7 months; 95% Cl

Gutierrez ME, et al12

A study of ~1700 patients with 
advanced NSCLC

OS for patients receiving molecularly matched therapy: 
18.6 months; 95% CI
OS for patients receiving nontargeted therapy: 
11.4 months; 95% CI

Singal G, et al13

A study of 101 patients with lung 
adenocarcinoma who had CGP 
performed

Influenced treatment decision in ~50% of cases
ORR: 65% Rozenblum AB, et al15

A study of 429 cancer patients; 
62% received matched therapies

Longer PFS: Hazard ratio (HR) = 0.63; 95% CI,  0.50–0.80; P < 0.001 
Longer OS: HR = 0.67; 95% CI, 0.50–0.90; P = 0.007
Higher stable disease: ≥ 6 months/partial/complete remission rate 
(52.1% vs 30.4% P < 0.001 nonmatched therapy)

Kato S, et al14

A study of 149 patients with  
stage IV metastatic cancers;  
49% received matched therapies

Longer PFS: median 6.5 vs. 3.1 months; P = 0.001; HR = 0.34; 95% CI, 
0.19-0.62
Longer OS: HR = 0.42; 95% CI, 0.18-0.95

Sicklick JK, et al63

11%
Rate of patients 
eligible to enroll 
in a clinical trial 
based on CGP test 
results, according 
to prospective 
study with 10,000 
patients.10

CGP can have a positive impact on patient enrollment in genomically matched clinical trials10,47
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Adding CGP from liquid biopsy further 
enables precision medicine

~20%

+15%

DNA from tumors
circulates in the blood

PioM

PioM

Cell-free DNA is extracted from plasma

Biomarker

Biomarker

Biomarker

ctDNA is obtained using a simple blood draw

Circulating tumor DNA (ctDNA) in the blood can act as source material 
for CGP tests64 and provide results that inform subsequent therapy 
selection65,66, including immunotherapy.67,68

Immuno-oncology biomarkers

CGP tests using liquid biopsy can detect genetic signatures, such as 
MSI and TMB:

MSI measured by CGP from blood (ctDNA) 
has been observed to be highly concordant 
with tissue-based standard-of-care testing 
with similar clinical utility for advanced gastric 
cancer patients on immunotherapy treatment.67

TMB measured from blood (bTMB) using CGP 
has been associated with improved clinical 
outcomes when ≥ 20 mutations per megabase 
were detected in mNSCLC.68-72

of the time clinical  
NGS is prevented from  

FFPE samples in  
advanced cancers73,76,77

more clinically relevant 
mutations identified in 

mNSCLC when analysis  
from liquid biopsy is added  

to tissue73-75

Clinical trials benefit 
from liquid biopsy

Liquid biopsy is 
complementary to tissue

Liquid biopsy for 
insufficient tissue 
quality or quantity

3x
decrease in screening time

increase in enrollment rate 
in advanced gastrointestinal 

cancer compared to CGP 
from tissue only78

2.3x

Liquid biopsy is recommended today by guidelines

Different tumor types may have specific use cases for liquid 
biopsy, such as when:

•	 Patient is medically unfit for a tissue biopsy 
•	 Insufficient material is available (QNS) 
•	 Tissue biopsy is unavailable
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Patient impact

Case study: More than typical back pain

An 11-year-old girl started experiencing severe back pain 
that was not relieved using over-the-counter medications. 
Upon further exploration, doctors discovered that she had 
a tumor wrapped around her aorta and spine.79 Doctors 
operated and removed the tumor, but the cancer returned. 
Chemotherapy was unsuccessful. The tumors grew and the 
pain continued.80

Looking for answers, doctors ordered a CGP test that 
combined DNA and RNA sequencing.79,81 CGP identified a 
novel STRN-NTRK2 fusion.79 NTRK fusions are extremely 
rare, occurring in < 1% of solid tumors.82 Knowing an 
underlying oncogenic driver of her cancer, doctors were 
able to enroll the girl in a clinical trial for larotrectinib.83 With 
treatment, the tumors have disappeared and the girl no 
longer experiences back pain.80

Case study: A new standard of care for 
cervical carcinosarcoma

A 58-year-old woman who had previously been treated 
for metastatic cervical carcinosarcoma presented at the 
treating clinic with pain. Cervical carcinosarcomas occur 
in < 1% of women with invasive cervical neoplasms,84 and 
therefore have not been thoroughly characterized.85 Her 
initial diagnosis was treated with a combination of radiation 
therapies and chemotherapies. In three years, there had 
been no evidence of recurrence.85 

At this new visit, cancer serum biomarkers, other than human 
epididymis protein 4 (HE4), appeared normal. Cryosurgery 
was performed, during which tumor and plasma samples 
were obtained. These samples were subject to TMB and MSI 
evaluation using NGS-based mutation profiling. The results 
identified > 500 somatic mutations and an extremely high 
TMB. Targeted therapies were not available for the identified 
mutations; the patient was administered cryoablation 
followed by pembrolizumab based on the high TMB. At the 
time of submission of the Zhu et al manuscript, the patient 
had a PFS of 11 months.85 

High TMB influenced 
patient treatment regimen.

CGP identifies prevalent 
and rare biomarkers in a 
single test, maximizing 
the ability to identify 
one that is actionable.
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Realizing the promise of precision 
medicine
Not all cancers harbor the same variants. To add more complexity, 
the same variants can drive different cancer types. Just as 
there is not one cause, there is not one therapy. The more that 
is learned about the underlying genetics of a tumor, the more it 
becomes clear that each patient needs an individualized approach 
to treatment. This is precision medicine. Providing care for each 
patient based on the tumor's genomic makeup. 

The continuous discovery of biomarkers and rampant pace of new 
therapy development bring us closer to achieving this goal every 
day. To keep pace, appropriate tests are needed. A significant 
change in the way cancer is characterized is imperative. We need 
tests that provide sensitive, accurate results quickly using minimal 
sample input. Actionable results that relate to therapeutic options, 
including clinical trials. CGP delivers this shift. A single CGP test 
using minimal sample can assess multiple DNA and RNA variant 
types across hundreds of genes. Sophisticated analytics interpret 
these results and produce easy-to-interpret reports that include 
recommended therapies and clinical trials. Using CGP, improving 
patient outcomes moves from a possibility to a reality.10-15

CGP. One sample. 
One test. One report. 
More opportunities.

“In the future [we need] 
to move from this 
fragmented landscape 
of biomarkers to a 
situation where, at least 
in Stage 4 [cancer], 
we do comprehensive 
profiling for each and 
every patient.”

Prof. Dr. Wilko Weichert 
Pathology, Technical University 
Munich

Increasing number 
of biomarkers

Increasing number of 
molecularly targeted 

therapies and clinical trials
CGP testing

A change in paradigm

+ +

= potential for improved patient outcomes



COMPREHENSIVE GENOMIC PROFILING

M-GL-00129 v4.0 |  19

1.	 Chalmers ZR, Connelly CF, Fabrizio D, et al. Analysis of 100,000 human cancer genomes reveals the landscape of tumor 
mutational burden. Genome Med. 2017;9(1):34. Published 2017 Apr 19. doi:10.1186/s13073-017-0424-2

2.	 Pestinger V, Smith M, Sillo T, et al. Use of an Integrated Pan-Cancer Oncology Enrichment Next-Generation Sequencing Assay to 
Measure Tumour Mutational Burden and Detect Clinically Actionable Variants [published correction appears in Mol Diagn Ther. 
2020 Aug;24(4):505]. Mol Diagn Ther. 2020;24(3):339-349. doi:10.1007/s40291-020-00462-x

3.	 Heydt C, Rehker J, Pappesch R, et al. Analysis of tumor mutational burden: correlation of five large gene panels with whole exome 
sequencing. Sci Rep. 2020;10(1):11387. Published 2020 Jul 9. doi:10.1038/s41598-020-68394-4

4.	 Vanderwalde A, Spetzler D, Xiao N, Gatalica Z, Marshall J. Microsatellite instability status determined by next-generation 
sequencing and compared with PD-L1 and tumor mutational burden in 11,348 patients [published correction appears in Cancer 
Med. 2018 Jun;7(6):2792]. Cancer Med. 2018;7(3):746-756. doi:10.1002/cam4.1372

5.	 Yamamoto H, Hirasawa A. Homologous Recombination Deficiencies and Hereditary Tumors. Int J Mol Sci. 2021;23(1):348. 
Published 2021 Dec 29. doi:10.3390/ijms23010348 

6.	 Drilon A, Wang L, Arcila ME, et al. Broad, Hybrid Capture-Based Next-Generation Sequencing Identifies Actionable Genomic 
Alterations in Lung Adenocarcinomas Otherwise Negative for Such Alterations by Other Genomic Testing Approaches. Clin 
Cancer Res. 2015;21(16):3631-3639. doi:10.1158/1078-0432.CCR-14-2683

7.	 Lim C, Tsao MS, Le LW, et al. Biomarker testing and time to treatment decision in patients with advanced nonsmall-cell lung 
cancer. Ann Oncol. 2015;26(7):1415-1421. doi:10.1093/annonc/mdv208

8.	 Yu TM, Morrison C, Gold EJ, Tradonsky A, Layton AJ. Multiple Biomarker Testing Tissue Consumption and Completion Rates With 
Single-gene Tests and Investigational Use of Oncomine Dx Target Test for Advanced Non-Small-cell Lung Cancer: A Single-
center Analysis. Clin Lung Cancer. 2019;20(1):20-29.e8. doi:10.1016/j.cllc.2018.08.010 

9.	 Piening BD, Dowdell AK, Weerasinghe R, et al. Comprehensive Genomic Profiling in Patients with Advanced Cancer in a Large 
US Healthcare System. Poster presented at: Association for Molecular Pathology (AMP) 2020; November 16-20, 2020; virtual 
meeting. 

10.	 Zehir A, Benayed R, Shah RH, et al. Mutational landscape of metastatic cancer revealed from prospective clinical sequencing of 
10,000 patients [published correction appears in Nat Med. 2017 Aug 4;23 (8):1004]. Nat Med. 2017;23(6):703-713. doi:10.1038/
nm.4333 

11.	 Soumerai TE, Donoghue MTA, Bandlamudi C, et al. Clinical Utility of Prospective Molecular Characterization in Advanced 
Endometrial Cancer. Clin Cancer Res. 2018;24(23):5939-5947. doi:10.1158/1078-0432.CCR-18-0412 

12.	 Gutierrez ME, Choi K, Lanman RB, et al. Genomic Profiling of Advanced Non-Small Cell Lung Cancer in Community Settings: Gaps 
and Opportunities. Clin Lung Cancer. 2017;18(6):651-659. doi:10.1016/j.cllc.2017.04.004

13.	 Singal G, Miller PG, Agarwala V, et al. Association of Patient Characteristics and Tumor Genomics With Clinical Outcomes Among 
Patients With Non-Small Cell Lung Cancer Using a Clinicogenomic Database [published correction appears in JAMA. 2020 Feb 
4;323(5):480]. JAMA. 2019;321(14):1391-1399. doi:10.1001/jama.2019.3241 

14.	 Kato S, Kim KH, Lim HJ, et al. Real-world data from a molecular tumor board demonstrates improved outcomes with a precision 
N-of-One strategy. Nat Commun. 2020;11(1):4965. doi.org/10.1038/s41467-020-18613-3

15.	 Rozenblum AB, Ilouze M, Dudnik E, et al. Clinical Impact of Hybrid Capture-Based Next-Generation Sequencing on Changes in 
Treatment Decisions in Lung Cancer. J Thorac Oncol. 2017;12(2):258-268. doi: 10.1016/j.jtho.2016.10.021 

16.	 US Food & Drug Administration. Hematology/Oncology (Cancer) Approval Notifications. US FDA website. fda.gov/drugs/
resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-notifications. Updated April 20, 2023. 
Accessed May 18, 2023. 

17.	 Pierian. Genomic Knowledgebase. www.pieriandx.com/genomic-knowledgebase. Accessed May 18, 2023.
18.	 National Cancer Institute. Cancer Drugs. A to Z List of Cancer Drugs. NIH-NCI website. cancer.gov/about-cancer/treatment/

drugs. Accessed May 18, 2023.
19.	 Emens LA, Ascierto PA, Darcy PK, et al. Cancer immunotherapy: Opportunities and challenges in the rapidly evolving clinical 

landscape. Eur J Cancer. 2017;81:116-129. doi:10.1016/j.ejca.2017.01.035 
20.	Marabelle A, Fakih M, Lopez J, et al. Association of tumour mutational burden with outcomes in patients with advanced solid 

tumours treated with pembrolizumab: prospective biomarker analysis of the multicohort, open-label, phase 2 KEYNOTE-158 
study. Lancet Oncol. 2020;21(10):1353-1365. doi.org/10.1016/S1470-2045(20)30445-9 

21.	 Cristescu, R, Aurora-Garg, D, Albright, D, et al. Association Between Tumor Mutational Burden Assessed by Whole-Exome 
Sequencing and Outcomes of Pembrolizumab Monotherapy. Poster presented at: 2020 American Association of Cancer Research 
Virtual Annual Meeting II; June 22-24, 2020. LB-261.

22.	Hellmann MD, Ciuleanu TE, Pluzanski A, et al. Nivolumab plus Ipilimumab in Lung Cancer with a High Tumor Mutational Burden.  
N Engl J Med. 2018;378(22):2093-2104. doi:10.1056/NEJMoa1801946 

23.	Samstein RM, Lee CH, Shoushtari AN, et al. Tumor mutational load predicts survival after immunotherapy across multiple cancer 
types. Nat Genet. 2019;51(2):202-206. doi:10.1038/s41588-018-0312-8 

24.	Goodman AM, Kato S, Bazhenova L, et al. Tumor Mutational Burden as an Independent Predictor of Response to Immunotherapy 
in Diverse Cancers. Mol Cancer Ther. 2017;16(11):2598-2608. doi:10.1158/1535-7163.MCT-17-0386 

25.	Buchhalter I, Rempel E, Endris V, et al. Size matters: Dissecting key parameters for panel-based tumor mutational burden analysis. 
Int J Cancer. 2019;144(4):848-858. doi:10.1002/ijc.31878 

26.	Colle R, Cohen R, Cochereau D, et al. Immunotherapy and patients treated for cancer with microsatellite instability. Bull Cancer. 
2017;104(1):42-51. doi:10.1016/j.bulcan.2016.11.006 

References



COMPREHENSIVE GENOMIC PROFILING

M-GL-00129 v4.0  |  20

27.	 US Food & Drug Administration. FDA grants accelerated approval to pembrolizumab for first tissue/site agnostic indication. US 
FDA website. fda.gov/drugs/informationondrugs/approveddrugs/ucm560040.htm. Updated May 30, 2017. Accessed May 18, 
2023.

28.	Kautto EA, Bonneville R, Miya J, et al. Performance evaluation for rapid detection of pan-cancer microsatellite instability with 
MANTIS. Oncotarget. 2017;8(5):7452-7463. doi:10.18632/oncotarget.13918

29.	Foster KI, Shaw KRM, Jin J, et al. Clinical implications of tumor-based next-generation sequencing in high-grade epithelial 
ovarian cancer. Cancer. 2023;129(11):1672-1680. doi:10.1002/cncr.34724

30.	Wagener-Ryczek S, Merkelbach-Bruse S, Siemanowski J. Bio-markers for Homologous Recombination Deficiency in Cancer.  
J Pers Med. 2021;11(7):612. Published 2021 Jun 28. doi:10.3390/jpm11070612 

31.	 Label. Highlights of prescribing information–Lynparza. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2020/208558s014lbl.pdf. Updated May 20, 2020. Accessed May 22, 2023. 

32.	Ray-Coquard I, Pautier P, Pignata S, et al. Olaparib plus Bevacizumab as First-Line Maintenance in Ovarian Cancer. N Engl J Med. 
2019;381(25):2416-2428. doi: 10.1056/NEJMoa1911361.

33.	Moore KN, Secord AA, Geller MA, et al. QUADRA: A phase 2, open-label, single-arm study to evaluate niraparib in patients (pts) 
with relapsed ovarian cancer (ROC) who have received ≥3 prior chemotherapy regimens. J Clin Oncol. 2018;36(15):5514. doi: 
10.1200/JCO.2018.36.15_suppl.5514.

34.	Swisher EM, Lin KK, Oza AM, et al. Rucaparib in relapsed, platinum-sensitive high-grade ovarian carcinoma (ARIEL2 Part 1): an 
international, multicentre, open-label, phase 2 trial. Lancet Oncol. 2017;18(1):75-87. doi: 10.1016/S1470-2045(16)30559-9.

35.	Stewart MD, Vega DM, Arend RC, et al. Homologous Recombination Deficiency: Concepts, Definitions, and Assays. Oncologist. 
2022;27(3):167-174. doi: 10.1093/oncolo/oyab053 

36.	O'Connor MJ. Targeting the DNA Damage Response in Cancer. Mol Cell. 2015;60(4):547-560. doi:10.1016/j.molcel.2015.10.040
37.	 Abkevich V, Timms KM, Hennessy BT, et al. Patterns of genomic loss of heterozygosity predict homologous recombination repair 

defects in epithelial ovarian cancer. Br J Cancer. 2012;107(10):1776-1782. doi:10.1038/bjc.2012.451
38.	Birkbak NJ, Wang ZC, Kim JY, et al. Telomeric allelic imbalance indicates defective DNA repair and sensitivity to DNA-damaging 

agents [published correction appears in Cancer Discov. 2013 Aug;3(8):952]. Cancer Discov. 2012;2(4):366-375. doi:10.1158/2159-
8290.CD-11-0206

39.	Popova T, Manié E, Rieunier G, et al. Ploidy and large-scale genomic instability consistently identify basal-like breast carcinomas 
with BRCA1/2 inactivation. Cancer Res. 2012;72(21):5454-5462. doi:10.1158/0008-5472.CAN-12-1470

40.	Timms KM, Abkevich V, Hughes E, et al. Association of BRCA1/2 defects with genomic scores predictive of DNA damage repair 
deficiency among breast cancer subtypes. Breast Cancer Res. 2014;16(6):475. Published 2014 Dec 5. doi:10.1186/s13058-014-
0475-x

41.	 Marquard AM, Eklund AC, Joshi T, et al. Pan-cancer analysis of genomic scar signatures associated with homologous 
recombination deficiency suggests novel indications for existing cancer drugs. Biomark Res. 2015;3(9). doi:10.1186/s40364-015-
0033-4

42.	Timms KM, Mills GB, Perry M, Gutin A, Lanchbury J, Brown R. Comparison of genomic instability test scores used for predicting 
PARP activity in ovarian cancer. J Clin Onc. 2020;38(15):1586. Published 2020 May 25. doi: 10.1200/JCO.2020.38.15_suppl.1586

43.	Illumina. Powerful insights from combining HRD and CGP ebook. https://www.illumina.com/content/dam/illumina/gcs/assembled-
assets/marketing-literature/hrd-cgp-guide/hrd-cgp-guide-m-gl-00914.pdf. Published 2022. Accessed May 22, 2023.

44.	Suh JH, Johnson A, Albacker L, et al. Comprehensive Genomic Profiling Facilitates Implementation of the National 
Comprehensive Cancer Network Guidelines for Lung Cancer Biomarker Testing and Identifies Patients Who May Benefit From 
Enrollment in Mechanism-Driven Clinical Trials. Oncologist. 2016;21(6):684-691. doi:10.1634/theoncologist.2016-0030 

45.	Ali SM, Hensing T, Schrock AB, et al. Comprehensive Genomic Profiling Identifies a Subset of Crizotinib-Responsive ALK-
Rearranged Non-Small Cell Lung Cancer Not Detected by Fluorescence In Situ Hybridization. Oncologist. 2016;21(6):762-770. 
doi:10.1634/theoncologist.2015-0497

46.	Schrock AB, Frampton GM, Herndon D, et al. Comprehensive Genomic Profiling Identifies Frequent Drug-Sensitive EGFR Exon 19 
Deletions in NSCLC not Identified by Prior Molecular Testing. Clin Cancer Res. 2016;22(13):3281-3285. doi:10.1158/1078-0432.
CCR-15-1668 

47.	 Reitsma M, Fox J, Borre PV, et al. Effect of a Collaboration Between a Health Plan, Oncology Practice, and Comprehensive 
Genomic Profiling Company from the Payer Perspective. J Manag Care Spec Pharm. 2019;25(5):601-611. doi:10.18553/
jmcp.2019.18309

48.	Kopetz S, Shaw K, Lee J, et al. Use of a Targeted Exome Next-Generation Sequencing Panel Offers Therapeutic Opportunity and 
Clinical Benefit in a Subset of Patients With Advanced Cancers. JCO Precis Oncol. 2019;3:1-14. doi: 10.1200/PO.18.00213 

49.	Samorodnitsky E, Jewell BM, Hagopian R, et al. Evaluation of Hybridization Capture Versus Amplicon-Based Methods for Whole-
Exome Sequencing. Hum Mutat. 2015;36(9):903-914. doi:10.1002/humu.22825

50.	Lindeman NI, Cagle PT, Aisner DL, et al. Updated Molecular Testing Guideline for the Selection of Lung Cancer Patients for 
Treatment With Targeted Tyrosine Kinase Inhibitors: Guideline From the College of American Pathologists, the International 
Association for the Study of Lung Cancer, and the Association for Molecular Pathology. Arch Pathol Lab Med. 2018;142(3):321-
346. doi:10.5858/arpa.2017-0388-CP

51.	 Belli C, Penault-Llorca F, Ladanyi M, et al. ESMO recommendations on the standard methods to detect RET fusions and mutations 
in daily practice and clinical research. Ann Oncol. 2021;32(3):337-350. doi:10.1016/j.annonc.2020.11.021

52.	Wheler JJ, Janku F, Naing A, et al. Cancer Therapy Directed by Comprehensive Genomic Profiling: A Single Center Study. Cancer 
Res. 2016;76(13):3690-3701. doi:10.1158/0008-5472.CAN-15-3043 

53.	Hirshfield KM, Tolkunov D, Zhong H, et al. Clinical Actionability of Comprehensive Genomic Profiling for Management of Rare or 
Refractory Cancers. Oncologist. 2016;21(11):1315-1325. doi:10.1634/theoncologist.2016-0049



COMPREHENSIVE GENOMIC PROFILING

M-GL-00129 v4.0 |  21

54.	Mosele F, Remon J, Mateo J, et al. Recommendations for the use of next-generation sequencing (NGS) for patients with 
metastatic cancers: a report from the ESMO Precision Medicine Working Group. Ann Oncol. 2020;31(11):1491-1505. doi:10.1016/j.
annonc.2020.07.014

55.	Data on file. Illumina, Inc., 2023.
56.	Sabatini LM, Mathews C, Ptak D, et al. Genomic Sequencing Procedure Microcosting Analysis and Health Economic Cost-Impact 

Analysis: A Report of the Association for Molecular Pathology. J Mol Diagn. 2016;18(3):319-328. doi:10.1016/j.jmoldx.2015.11.010 
57.	 Mayo Clinic Laboratories. EGFRT - Specimen: EGFR Gene, Mutation Analysis, 51 Mutation Panel, Tumor. Mayo Clinic Laboratories 

website. www.mayocliniclabs.com/test-catalog/overview/614665. Accessed May 18, 2023.
58.	ARUP Laboratories. EGFR Mutation Detection by Pyrosequencing | ARUP Lab Test Directory. ARUP Laboratories website. ltd.

aruplab.com/Tests/Pub/2002440. Accessed May 18, 2023.
59.	Abbott Molecular. ALK-US-CE-Clinical-PI_R3_mw001_3060.pdf. Vysis ALK Break Apart FISH Probe Kit. Abbott Molecular website. 

www.molecular.abbott/us/en/products/oncology/vysis-alk-break-apart-fish-probe-kit. Accessed May 18, 2023.
60.	NeoGenomics Laboratories. MET Exon 14 Deletion Analysis | NeoGenomics Laboratories. NeoGenomics Laboratories website. 

neogenomics.com/test-menu/met-exon-14-deletion-analysis. Accessed May 18, 2023.
61.	 Geisinger. Specimen collection and processing instructions for BRAF MUTATION ANALYSIS. Geisinger Medical Laboratories 

website. www.geisingermedicallabs.com/catalog/details.cfm?tid=1740. Accessed May 18, 2023.
62.	Geisinger. Specimen collection and processing instructions for KRAS MUTATION ANALYSIS. Geisinger Medical Laboratories 

website. www.geisingermedicallabs.com/catalog/details.cfm?tid=1638. Accessed May 18, 2023.
63.	Sicklick JK, Kato S, Okamura R, et al. Molecular profiling of cancer patients enables personalized combination therapy: the 

I-PREDICT study. Nat Med. 2019;25(5):744-750. doi:10.1038/s41591-019-0407-5
64.	Bettegowda C, Sausen M, Leary RJ, et al. Detection of circulating tumor DNA in early- and late-stage human malignancies.  

Sci Transl Med. 2014;6(224):224ra24. doi:10.1126/scitranslmed.3007094
65.	Wan JCM, Massie C, Garcia-Corbacho J, et al. Liquid biopsies come of age: towards implementation of circulating tumour DNA. 

Nat Rev Cancer. 2017;17(4):223-238. doi:10.1038/nrc.2017.7
66.	Wongchenko M, Kim S, Saura C, et al. Circulating Tumor DNA and Biomarker Analyses From the LOTUS Randomized Trial of First-

Line Ipatasertib and Paclitaxel for Metastatic Triple-Negative Breast Cancer. JCO Precis Oncol. 2020;4:1012-1024.  doi: 10.1200/
PO.19.00396

67.	 Willis J, Lefterova MI, Artyomenko A, et al. Validation of Microsatellite Instability Detection Using a Comprehensive Plasma-Based 
Genotyping Panel. Clin Cancer Res. 2019;25(23):7035-7045. doi:10.1158/1078-0432.CCR-19-1324

68.	Socinski M, Velcheti V, Mekhail T, et al. LBA83 - Final efficacy results from B-F1RST, a prospective phase II trial evaluating blood-
based tumour mutational burden (bTMB) as a predictive biomarker for atezolizumab (atezo) in 1L non-small cell lung cancer 
(NSCLC). Ann Oncol. 2019;30(5)919-920. doi: org/10.1093/annonc/mdz394.081

69.	Rizvi NA, Cho BC, Reinmuth N, et al. Durvalumab With or Without Tremelimumab vs Standard Chemotherapy in First-
line Treatment of Metastatic Non-Small Cell Lung Cancer: The MYSTIC Phase 3 Randomized Clinical Trial. JAMA Oncol. 
2020;6(5):661-674. doi:10.1001/jamaoncol.2020.0237

70.	Garassino MC, Gadgeel SM, Rodriguez-Abreu D, et al. Evaluation of blood TMB (bTMB) in KEYNOTE-189: Pembrolizumab (pembro) 
plus chemotherapy (chemo) with pemetrexed and platinum versus placebo plus chemo as first-line therapy for metastatic 
nonsquamous NSCLC. J Clin Oncol. 2020;38:15_suppl, 9521-9521. doi: 10.1158/1078-0432.CCR-20-3771 

71.	 Gandara DR, Paul SM, Kowanetz M, et al. Blood-based tumor mutational burden as a predictor of clinical benefit in non-small-cell 
lung cancer patients treated with atezolizumab. Nat Med. 2018;24(9):1441-1448. doi:10.1038/s41591-018-0134-3

72.	Si H, Kuziora M, Quinn KJ, et al. A Blood-based Assay for Assessment of Tumor Mutational Burden in First-line Metastatic NSCLC 
Treatment: Results from the MYSTIC Study. Clin Cancer Res. 2020 Dec 22. doi: 10.1158/1078-0432.CCR-20-3771. Epub ahead of 
print. PMID: 33355200

73.	Aggarwal C, Thompson JC, Black TA, et al. Clinical Implications of Plasma-Based Genotyping With the Delivery of Personalized 
Therapy in Metastatic Non-Small Cell Lung Cancer. JAMA Oncol. 2019;5(2):173-180. doi:10.1001/jamaoncol.2018.4305

74.	 Leighl NB, Page RD, Raymond VM, et al. Clinical Utility of Comprehensive Cell-free DNA Analysis to Identify Genomic 
Biomarkers in Patients with Newly Diagnosed Metastatic Non-small Cell Lung Cancer. Clin Cancer Res. 2019;25(15):4691-4700. 
doi:10.1158/1078-0432.CCR-19-0624

75.	Palmero R, Taus A, Viteri S, et al. Biomarker Discovery and Outcomes for Comprehensive Cell-Free Circulating Tumor DNA Versus 
Standdard-of-Care Tissue Testing in Advanced Non-Small Cell Lung Cancer. JCO Precision Oncology. 2021;5:93-102. doi:10.1200/
PO.20.00241

76.	Sholl LM, Do K, Shivdasani P, et al. Institutional implementation of clinical tumor profiling on an unselected cancer population.  
JCI Insight. 2016;1(19):e87062. Published 2016 Nov 17. doi:10.1172/jci.insight.87062

77.	 Meric-Bernstam F, Brusco L, Shaw K, et al. Feasibility of Large-Scale Genomic Testing to Facilitate Enrollment Onto Genomically 
Matched Clinical Trials. J Clin Oncol. 2015;33(25):2753-2762. doi:10.1200/JCO.2014.60.4165

78.	Nakamura Y, Taniguchi H, Ikeda M, et al. Clinical utility of circulating tumor DNA sequencing in advanced gastrointestinal cancer: 
SCRUM-Japan GI-SCREEN and GOZILA studies. Nat Med. 2020;26(12):1859-1864. doi:10.1038/s41591-020-1063-5

79.	Wu LW, Pavlock T, Patterson A, et al. Durable Clinical Response to Larotrectinib in an Adolescent Patient With an Undifferentiated 
Sarcoma Harboring an STRN-NTRK2 Fusion. JCO Precis Oncol. 2018;2:1-8. doi:10.1200/PO.18.00101

80.	Knight B. El Paso girl survives cancer with ‘miracle’ surgery at UT Southwestern Medical Center. El Paso Times. Published 
May 10, 2018. Updated May 14, 2018. https://www.elpasotimes.com/story/news/2018/05/10/el-paso-girl-beats-cancer-ut-
southwesternmedical-center-surgery/537977002/. Accessed May 18, 2023.

81.	 Foundation Medicine. FoundationOne Heme | Foundation Medicine. Foundation Medicine website.  
https://www.foundationmedicine.com/test/foundationone-heme. Accessed May 18, 2023.



COMPREHENSIVE GENOMIC PROFILING

M-GL-00129 v4.0  |  22

82.	Cocco E, Scaltriti M, Drilon A. NTRK fusion-positive cancers and TRK inhibitor therapy. Nat Rev Clin Oncol. 2018;15(12):731-747.
doi:10.1038/s41571-018-0113-0

83.	McGinley L. FDA approves ‘precision medicine’ drug for different cancers with same mutation. The Washington Post. November 
26, 2018. https://www.washingtonpost.com/health/2018/11/26/fda-approves-precision-medicine-drug-different-cancers-
withsame-mutation/?fbclid=IwAR2iksVfMf9b-70ybc9OdWS_pa3_OG7yNgg9Mdg_ScuqQ7qJ0gM2bHzlQ_M. Accessed January 
19, 2021.

84.	Bansal S, Lewin SN, Burke WM, et al. Sarcoma of the cervix: natural history and outcomes. Gynecol Oncol. 2010;118(2):134-138.
doi:10.1016/j.ygyno.2010.04.021

85.	Zhu B, Liu Y, Li J, et al. Exceptional Response of Cryoablation Followed by Pembrolizumab in a Patient with Metastatic 
Cervical Carcinosarcoma with High Tumor Mutational Burden: A Case Report. Oncologist. 2020;25(1):15-18. doi:10.1634/
theoncologist.2019-0739



COMPREHENSIVE GENOMIC PROFILING

M-GL-00129 v4.0 |  23



1.800.809.4566 toll-free (US) | +1.858.202.4566 tel

techsupport@illumina.com | www.illumina.com

© 2023 Illumina, Inc. All rights reserved. All trademarks are the property of Illumina, Inc. or their 
respective owners. For specific trademark information, see www.illumina.com/company/legal.html. 

M-GL-00129 v4.0


