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Definition of Terms in the context of this topic refinement document

Term Definition

Liquid

A



Acronym Definition

RCT Randomized controlled trial
RNA Ribonucleic acid

SR Systematic review
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Name Theo deVos

Affiliation Epigenomics Inc.
Key Question 1 KQ1:

Currently, KQ1 refers to “adults at risk for lung, prostate, breast, ovarian or colorectal cancer.”
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| Name

| Trisha Brown

Affiliation

lumina
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The scope of clinical use for liquid biopsy is large. While the background accurately describes
the potential for screening, diagnosis and management of cancer, the majority of commercially
available tests and clinical evidence published to date are focused on the management of
cancer using cfDNA. To make this review relevant, timely and streamlined in terms of
appropriate comparators, clinical validity, and clinical utility, it is recommended to focus solely
on the management of cancer using cell free DNA, and consider screening and diagnosis, and
circulating tumor cells, in separate technology assessments in the future. We believe that
including screening and diagnosis applications and CTC would be premature at this point in
time. Focusing the technology assessment will make the final report more consumable by end
users as well.

In addition, there are a significant number of tests commercially available and in the pipeline
for pan-cancer solid tumor applications, as well as individual cancers such as bladder, renal,
and heme. These are important considerations for the Medicare population. Therefore, it is
recommended that a pan-cancer approach, more narrowly focused on cancer management
and cfDNA, be considered for this technology assessment.

Title

Duration
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Title

Sincerely,

Brian Alexander, MD, MPH
Chief Medical Officer
Foundation Medicine, Inc.
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Name Miguel R. Ossandon

Affiliation NIH/NCI/Division of Cancer Treatment and Diagnosis/Cancer Diagnosis Program
Key Question 1

Key Question 2

Key Question 3

Analytic Framework

On figure 1B is reed: "Adult at high risk or suspected to have lung, prostate, breast, ovarian, or
colorectal cancer".
Comment: It is not necessary to include "high risk" in the diagnosis paradigm. If the patient is
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Name

Affiliation

Guardant Health

Key Question 1

Key Question 2

Key Question 3
Analytic Framework

The proposed analytic framework does not take into account rapidly evolving body of research
on liquid biopsy. A thorough examination of the literature must acknowledge research
conducted outside of the U.S. and reflect the significant advances made since the previous
topic refinement in October 2018. As liquid biopsy becomes more widely used, any evaluation
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Outcomes

(Mok T, Wu YL, Lee JS, et al. Detection and Dynamic Changes of EGFR Mutations from
Circulating Tumor DNA as a Predictor of Survival Outcomes in NSCLC Patients Treated with
First-line Intercalated Erlotinib and Chemotherapy. Clin Cancer Res 2015;21:3196-203.)
(Nakamura Y. Yoshino T. Clinical Utility of Analyzing Circulating Tumor DNA in Patients With
Metastatic Colorectal Cancer. Oncologist. 2018 Nov;23(11):1310-1318. doi:
10.1634/theoncologist.2017-0621. Epub 2018 Apr 26.)

In 2018, Aggarwal et al. at the University of Pennsylvania conducted a retrospective analysis of
the real-world use of Guardant360 in the care of 323 consecutive metastatic non-small cell
lung cancer patients, half of which were tested at the first line. First, the study found that
tissue genotyping failed in nearly half (44%) of the 71% of patients in whom the physician
elected to use tissue genotyping, which demonstrates how large of a challenge tissue-based
genotyping presents in a real-world setting. Secondly, in those patients for whom both tissue
and plasma results were available at diagnosis, concordance of the two was very high, at nearly
90%. And thirdly, the addition of Guardant360 nearly doubled the proportion of patients
identified with standard of care actionable biomarkers from 21% to 36%, further
demonstrating that real-world use of Guardant360 substantially increases the number of
treatment opportunities for patients. Finally, and perhaps most importantly, 86% of patients
treated based on Guardant360 results achieved either a complete response, partial response
or stable disease further demonstrating the high clinical accuracy of Guardant360 testing.
These results, combined with patient satisfaction with the relative ease of providing blood
rather than a solid tissue sample, suggest a clinical strategy of pursuing plasma NGS first, then
tissue NGS if plasma NGS cannot detect relevant mutations. (Aggarwal C et al. Clinical
Implications of Plasma-Based Genotyping With the Delivery of Personalized Therapy in
Metastatic Non-Small Cell Lung Cancer. JAMA Oncology 2019 Feb 1;5(2):173-180. doi:
10.1001/jamaoncol.2018.4305.)

There are inherent challenges in using tissue biopsy as the reference standard for liquid biopsy.
Many patients have no access to receive tumor biopsy due to the invasiveness of the
procedure or the tumor tissue obtained is not sufficient for detection of gene alterations.
Moreover, tumor heterogeneity makes the tumor biopsy in one site not able to cover the
comprehensive genomic profiles. (Wu, Z et al Update on liquid biopsy in clinical management
of non-small cell lung cancer. OncoTargets and Therapy 2019:12, 5098) (Sai-Hong Ignatius Ou.
Liquid Biopsy to Identify Actionable Genomic Alterations. American Society of Clinical Oncology
Educational Book 38 (May 23, 2018) 978-997. DOI: 10,1200/EDBK_199765.) In many regards,
liquid biopsy is proven to produce results that tissue cannot. In evaluating the role and clinical
utility of liquid biopsy, we maintain that AHRQ will need to determine the correct comparator -
and the most appropriate modeling or statistical technique to apply to ensure that the relative
benefits of each test are able to be compared indirectly, the example of plain radiography
compared to computed tomography (CT) imaging is a relevant example. Tissue biopsy alone is
insufficient. What process has AHRQ used for other emerging technologies to avoid comparing
to an outdated standard?

When compared to tissue, liquid biopsy has a significantly shorter turnaround time. A 2018

prospective, multicenter, head-to-head study of SOC tissue-based genomic testing to plasma-
based comprehensive c¢fD
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patient’s medical history, physical examination, and laboratory test results. We therefore
request AHRQ to clarify whether “diagnosis” is the correct intended use for KQ2.

A more appropriate application of liquid biopsies may be for surveillance in high-risk
populations, but only where such surveillance already has demonstrated clinical utility. As with
screening in KQ1, the patient management pathways and clinical utility of surveillance differ
for different cancers. For example, the clinical utility of surveillance for CRC in patients
diagnosed with hereditary nonpolyposis colorectal cancer (HNPCC) or familial adenomatous
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https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf

KQ3 (e.g., MRD or recurrence testing) will vary for different types of cancer, even among the
five cancers listed.

Reference(s):
1. https://www.fda.gov/medical-devices/vitro-diagnostics/list-cleared-or-approved-
companion-diagnostic-devices-vitro-and-imaging-tools

Analytic Framework  As stated above, there appears to be a discrepancy between the language in KQ2, which
describes the intended use population as “adults suspected to have lung, prostate, breast,
ovarian, or colorectal cancer” and Figure 1b, which describes the same population as “adults at
high risk or suspected to have lung, prostate, breast, ovarian, or colorectal cancer.” These
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https://www.fda.gov/medical-devices/vitro-diagnostics/list-cleared-or-approved-companion-diagnostic-devices-vitro-and-imaging-tools
https://www.fda.gov/medical-devices/vitro-diagnostics/list-cleared-or-approved-companion-diagnostic-devices-vitro-and-imaging-tools

describes a test whose intended use is unclear because the patient population for this case-
control study is unclear.

9. In addition to the challenge of intra-tumoral heterogeneity, clonal hematopoiesis of
indeterminate potential (CHIP) should also be addressed and represents a source of somatic
mutations that limit the specificity of ctDNA mutation-based tests.

Reference(s):

Chabon, J.J., Hamilton, E.G., Kurtz, D.M. et al. Integrating genomic features for non-invasive
early lung cancer detection. Nature 580, 245-251 (2020). https://doi.org/10.1038/s41586-020-
2140-0

Population(s)

Please see “General Comments,” as well as specific comments for KQ1 (comments 1 and 4),
KQ1b, KQ2, KQ2b, KQ3, and KQ3b.

Intervention Please see “General Comments” and Background (comment 2), as well as specific comments
for KQ1 (comment 2), KQ1la, KQ2a, and KQ3a

Comparators Please see “General Comments.”

Outcomes None

Timing None

Settings None

Subgroup Analyses | None

References Reference #4 seems to be an abstract that describes a test whose intended use is unclear
because the patient population for this case-control study is unclear.

Comments On behalf of Freenome, we appreciate the opportunity to submit comments regarding the Key

Question Posting Document.

At Freenome, our mission is to develop tools to empower everyone to prevent, detect, and
treat disease, with an initial focus on colorectal cancer (CRC). Freenome plans to seek FDA
approval for a novel artificial intelligence (Al)/machine learning (ML)-enabled multiomics
approach to CRC screening that we believe will allow us to achieve greater clinical sensitivity
and specificity than conventional blood-based biomarker approaches, particularly for early-
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screening technologies, such as newer stool-based tests, CT colonography, or colon capsule for
CRC; 3D breast tomosynthesis or positron emission mammography for breast cancer; the
prostate health index (PHI) or 4Kscore for prostate cancer; and so forth. A thorough evidence
review of the analytical validity (AV), clinical validity (CV), and clinical utility(CU) of existing
screening strategies is an appropriate and necessary precursor to such an analysis focused on a
novel and rapidly evolving science (i.e., liquid biopsies), if only to properly contextualize the
analysis. Freenome therefore suggests that AHRQ include such an analysis if KQ1 is retained.

Second, the scope of the existing proposal is quite significant, potentially representing every
intended use for liquid biopsies in cancer. At a minimum, we encourage AHRQ to focus the
proposal on the intended uses for which the peer-reviewed published literature is most
mature (i.e., therapy selection and, to a lesser extent, therapeutic monitoring), with an
understanding that all uses of liquid biopsies are still relatively nascent, and to contextualize
even these analyses with a robust assessment of the AV, CV, and CU of alternative approaches,
both standard-of-care and emerging. For example, we are not aware whether similar TAs have
been performed for tissue-based testing for therapy selection in late-stage cancer patients, or
for existing methods for MRD monitoring or recurrence detection.

Finally, one size does not fit all in cancer, whether in the context of screening, therapy
selection, or therapeutic monitoring. There are over 100 different types of cancer. The
evidentiary requirements for AV, CV, and CU for any test, liquid biopsy or otherwise,
necessarily and appropriately differ for different cancers because the risks and benefits of
subsequent treatments and interventions differ, and therefore so too do the risks and benefits
of screening, surveillance, therapy selection, and therapeutic response monitoring. We
therefore urge AHRQ, when performing this evidence review, to consider that the evidentiary
requirements for AV, CV, and CU necessarily and appropriately vary for different intended uses
in different cancers.

Thank you for considering our comments. We look forward to the draft Technology
Assessment. Please contact me at XXX should you have any questions or seek additional
information.

Sincerely yours,

Girish Putcha, M.D., Ph.D.
Chief Medical Officer
Clinical Laboratory Director
Freenome

Title

Duration
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Name

Christopher Keir, MD, MS

Affiliation

GRAIL Inc.

Key Question 1

GRAIL believes that based on evolving technological developments and ongoing clinical studies
of liquid biopsy for cancer screening that have not yet been published, it would be premature
at this time to include this question and KQ2 within the scope of the Technology Assessment. A
comprehensive assessment of a field of science to analyze such metrics as pre-analytic,
analytic, clinical validity, and clinical utility to help inform important governmental and
regulatory decision-making should be conducted at a time when sufficient scientific
information and clinical data are available. GRAIL believes that critical data generation to
address and guide the Draft Key Questions is still ongoing. In addition, data supporting the
measures of clinical utility of a cancer screening application are distinct and not easily
combined with a post-cancer diagnosis application.

Key Question 2

See comments to Question 1.

Key Question 3

Analytic Framework

Background

Population(s)

Intervention

GRAIL believes it is premature to include liquid biopsy for cancer screening within the scope of
the Technology Assessment, and urges AHRQ to remove “patients at risk” and “patients
suspected to have” from the analysis population.

Circulating tumor cells and circulating tumor DNA are purified from blood and analyzed using
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Hamakawa T; “Monitoring Gastric Cancer Progression With Circulating Tumour DNA.” British
Journal of Cancer, U.S. National Library of Medicine

Jenkins S; “Plasma CtDNA Analysis for Detection of the EGFR T790M Mutation in Patients With
Advanced Non-Small Cell Lung Cancer.” Journal of Thoracic Oncology : Official Publication of
the International Association for the Study of Lung Cancer, U.S. National Library of Medicine
Lipson EJ; “Circulating Tumor DNA Analysis as a Real-Time Method for Monitoring Tumor
Burden in Melanoma Patients Undergoing Treatment With Immune Checkpoint Blockade.”
Journal for Immunotherapy of Cancer, U.S. National Library of Medicine,

M:;, Rossi G; “Promises and Pitfalls of Using Liquid Biopsy for Precision Medicine.” Cancer
Research, U.S. National Library of Medicine,

Merker JD; “Circulating Tumor DNA Analysis in Patients With Cancer: American Society of
Clinical Oncology and College of American Pathologists Joint Review.” Journal of Clinical
Oncology : Official Journal of the American Society of Clinical Oncology, U.S. National Library of
Medicine,

Mok T; “Detection and Dynamic Changes of EGFR Mutations From Circulating Tumor DNA as a
Predictor of Survival Outcomes in NSCLC Patients Treated With First-Line Intercalated Erlotinib
and Chemotherapy.” Clinical Cancer Research : an Official Journal of the American Association
for Cancer Research, U.S. National Library of Medicine,

Reinert T; “Analysis of Circulating Tumour DNA to Monitor Disease Burden Following Colorectal
Cancer Surgery.” Gut, U.S. National Library of Medicine,

Schmiegel W; “Blood-Based Detection of RAS Mutations to Guide Anti-EGFR Therapy in
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different intervention than a test to detect a cancer signal in a normal or high risk individual
without known cancer. Moreover, this scope of work is considering a broad range of different
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New blood-based molecular diagnostic technologies are emerging that have the potential to
address challenges in early detection of cancer (e.g., lack of guideline-recommended screening
tests for many types of cancer). These assays, which may allow physicians to detect cancer
when outcomes are better and costs are lower, are increasingly supported by foundational
evidence establishing their performance. Indeed, member companies regularly present data
regarding the performance of these assays at professional society meetings (e.g., American
Society for Clinical Oncology (ASCO) and American Association for Cancer Research (AACR)),
and this research is increasingly published in peer-reviewed journals. C21 expects there to be
a substantial increase in the amount and quality of this data -
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For instance, tissue biopsy is not generally used as a disease screening tool. But blood
sampling may prove to have utility for the purpose of identifying individuals at average or
increased risk for a condition. Similarly, tissue biopsy is not a tool for quantifying the extent of
disease; miminal/molecular residual disease assessment and quantification, as well as
responsiveness to intervention, can be assessed by blood based sampling and the
measurement of circulating tumor DNA (ctDNA). Blood is an ideal sample to detect both
germline and somatic DNA variations that can be informative about disease origin, diagnosis,
prognosis or susceptibility to treatment and is far simpler, faster and less expensive at getting
this information than older tissue biopsy approaches.

For some use cases, the proper comparator for the use of blood (liquid biopsy) as an disease
assessment aid is the traditional information gleaned from proper tissue biopsy analysis. In
other situations, tissue is not the “gold standard”. For instance, in the assessment of MRD
using ctDNA, the proper comparator is clinical assessment with imaging supplementation.
Both the sensitivity of detection and quantification of tumor burden have been improved with
the newer “liquid biopsy” ctDNA based method.
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