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Description

Several adjunctive technologies and tests are available for screening, surveillance, and risk
stratification of Barrett esophagus (BE). These technologies and tests are intended to
complement standard procedures in the screening, surveillance, and risk stratification of
individuals with BE or at risk of developing BE.

Medical Policy Statement

Adjunctive technologies and tests available for screening, surveillance, and risk stratification of
Barrett esophagus are experimental/investigational. The evidence is insufficient to determine
that the technology results in an improvement in the net health outcomes.

Inclusionary and Exclusionary Guidelines (Clinically based guidelines that may
support individual consideration and pre-authorization decisions)

N/A



CPT/HCPCS Level II Codes (Note: The inclusion of a code in this list is not a guarantee of
coverage. Please refer to the medical policy statement to determine the status of a given procedure.)

Established codes:
N/A

Other codes (investigational, not medically necessary, etc.):
81479 0108U 0114U 0398U

Note: Code(s) may not be covered by all contracts or certificates. Please consult customer or
provider inquiry resources at BCBSM or BCN to verify coverage.

Background

Several adjunctive technologies and tests are available for screening, surveillance, and risk
stratification of Barrett esophagus (BE). The wide-area transepithelial sampling with three-
dimensional analysis (WATS3D) is performed during the endoscopic examination of the
esophagus, using a computer-assisted brush biopsy procedure as an adjunct to standard four-
quadrant forceps biopsy. TissueCypher is a tissue systems pathology test that analyzes biopsy
samples to predict the risk of progression to high-grade dysplasia or esophageal
adenocarcinoma in patients with BE. EsoCheck is a non-endoscopic cell collection device
used in conjunction with EsoGuard, a DNA methylation test, to detect BE and esophageal
dysplasia. Esopredict is a DNA methylation assay that assesses the risk of progression to
high-grade dysplasia or esophageal adenocarcinoma in patients with BE.

Barrett Esophagus

Barrett esophagus (BE) is a condition in which the squamous epithelium that normally lines the
esophagus is replaced by specialized columnar-type epithelium known as intestinal metaplasia
in response to irritation and injury caused by gastroesophageal reflux disease (GERD). Barrett
esophagus occurs in the distal esophagus. It may involve any length of the esophagus, be
focal or circumferential, and is visualized on endoscopy with a different color than background
squamous mucosa. Confirmation of BE requires a biopsy of the columnar epithelium and
microscopic identification of intestinal metaplasia.” The prevalence of BE in the United States
is estimated at 5.6%.2 Risk factors associated with the development of BE include GERD,
male gender, central obesity, and age over 50 years. The diagnosis of GERD is associated
with a 10% to 15% risk of BE.®> However, a population-based analysis from Sweden observed
that 40% of the study cohort with esophageal cancer reported no prior history of GERD
symptoms.#

Cancer Risk and Management
Intestinal metaplasia is a precursor to esophageal adenocarcinoma, and patients with BE are
at a 40-fold increased risk for developing this disease compared to the general population.’



However, there are few data to guide recommendations about management and surveillance,
and many issues are controversial. Guidelines from the American College of Gastroenterology
(ACG)?® and a consensus statement from an international group of experts (Benign Barrett's
and CAncer Taskforce) on the management of BE are published.>The ACG recommendations
for surveillance are stratified by the presence and grade of dysplasia.

When no dysplasia is detected, ACG has reported the estimated risk of progression to cancer
ranges from 0.2% to 0.5% per year and endoscopic surveillance every 3 to 5 years is
recommended. For low-grade dysplasia, the estimated risk of progression is 0.7% per year,
and endoscopic therapy is preferred; however, endoscopic surveillance every 12 months is
considered an acceptable alternative. It is recommended that both options are discussed with
the patient. Interobserver variability in the diagnosis of low-grade dysplasia with standard
biopsy may be responsible, with expert pathologists commonly downgrading initial diagnoses
made by community pathologists.®:

The Benign Barrett's and CAncer Taskforce consensus group did not endorse routine
surveillance for people without dysplasia and was unable to agree on surveillance intervals for
low-grade dysplasia.>

For high-grade dysplasia, the estimated risk of progression is about 7% per year, and ACG
has recommended endoscopic eradication therapy, with the type of procedure dependent on
patient age and life expectancy, comorbidities, the extent of dysplasia, local expertise in
surgery and endoscopy, and patient preference.® Approximately 40% of patients with high-
grade dysplasia on biopsy are found to have associated carcinoma in the resection
specimen.”

For patients who are indefinite for dysplasia, a repeat endoscopy should be performed at 3 to 6
months following optimization of acid suppressive medications. A surveillance interval of 12
months is recommended if an indefinite for dysplasia reading is confirmed on repeat
endoscopy in these individuals.® Many patients who are indefinite for dysplasia show
regression to nondysplastic BE with subsequent endoscopic evaluation. It is unclear whether
some cases of regression are observed due to sampling error.®

Summary of Evidence

For individuals with a history of Barrett esophagus (BE) who receive standard surveillance with
adjunctive WATS3D, the evidence includes a meta-analysis of studies of diagnostic yield, a
randomized controlled trial, a physician impact study, a decision analytic model, and a
retrospective analysis of the manufacturer database. Relevant outcomes are test validity,
overall survival, disease-specific survival, change in disease status, and quality of life. A meta-
analysis reported incremental diagnostic yields of 6.9% and 2.4% for any dysplasia or
esophageal adenocarcinoma (EAC) or high-grade dysplasia (HGD)/EAC, respectively. These
studies are limited by heterogeneity in classification and reporting of test results and selection
bias stemming from the enrichment of patients with a prior history of dysplasia. It is also
unclear to what extent results obtained from academic centers are generalized to community-
based settings, where adherence to endoscopic biopsy guidelines is poor. In discordant cases
where BE or dysplasia were identified only by WATS3D, significant physician management
changes included initiation of invasive treatments. Health outcomes stemming from
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management changes were not reported, and risks associated with overdiagnosis and
overtreatment require elucidation. Follow-up data on disease progression in these patients are
limited. A retrospective analysis of the manufacturer database found a disease progression
rate of 5.79% per patient-year (95% CI, 1.02% to 10.55%) for baseline low-grade dysplasia
diagnoses via WATS3D sampling; however, study interpretation is limited as only 16 cases
(0.33%) of progression defined as high-grade dysplasia or esophageal adenocarcinoma on
follow-up forceps biopsy were identified. A RCT enrolling patients with a recent history of
dysplasia reported an absolute increase of 10% in the diagnostic yield of HGD/EAC but did not
report on long-term disease progression or mortality outcomes. No direct evidence of clinical
utility was identified. Because combined use of WATS3D with standard surveillance is
intended to replace the current standard of care for guiding patient management decisions
regarding initiation of treatment or surveillance, direct evidence of clinical utility is required. The
evidence is insufficient to determine that the technology results in an improvement in the net
health outcomes.

For individuals at increased risk of BE who undergo standard screening with adjunctive
WATS3D, the evidence includes a meta-analysis of studies of diagnostic yield, a physician
impact study, a decision analytic model, and a retrospective analysis of the manufacturer
database. Relevant outcomes are test validity, overall survival, disease-specific survival,
change in disease status, and quality of life. A meta-analysis reported incremental diagnostic
yields of 7.2% and 2.1% for any dysplasia/EAC or HGD/EAC, respectively. However, available
studies have incomplete descriptions of selection criteria, and it is unclear whether study
patients are at increased risk as defined by guideline recommendations for screening. In fact, 2
studies were enriched with women in whom screening is generally not recommended by
society guidelines. These studies also noted that detected cases of BE in short-segment
patients may actually reflect intestinal metaplasia of the cardia, which is thought to carry a
significantly lower risk of cancer development compared to traditional BE. In discordant cases
where BE or dysplasia were identified only by WATS3D, significant physician management
changes included initiation of invasive treatments. Health outcomes from management
changes were not reported, and risks associated with overdiagnosis and overtreatment require
elucidation. Follow-up data on disease progression in these patients are limited. A
retrospective analysis of the manufacturer database found a disease progression rate of
5.79% per patient-year (95% ClI, 1.02% to 10.55%) for baseline low-grade dysplasia diagnoses
via WATS3D sampling; however, study interpretation is limited as only 16 cases (0.33%) of
progression defined as high-grade dysplasia or esophageal adenocarcinoma on follow-up
forceps biopsy were identified. No direct evidence of clinical utility was identified. Because
combined use of WATS3D with standard screening is intended to replace the current standard
of care for guiding patient management decisions regarding initiation of treatment or
surveillance, direct evidence of clinical utility is required. The evidence is insufficient to
determine that the technology results in an improvement in the net health outcomes.

For individuals at increased risk of BE who undergo screening with adjunctive EsoGuard and
EsoCheck, the evidence includes observational studies of diagnostic accuracy and clinical
utility. Relevant outcomes are test validity, overall survival, disease-specific survival, change in
disease status, and quality of life. Studies have reported sensitivity of 85% to 92.9% and
specificities of 72.2% to 85% for detecting BE and BE-related neoplasia. Clinical utility studies
have shown high concordance (97.9% to 98.8%) between EsoGuard results and endoscopy
referral decisions but lack comprehensive follow-up data on confirmatory endoscopy
outcomes. In cases where BE or esophageal adenocarcinoma were identified by EsoGuard,



management changes included referral for invasive confirmatory procedures, but health
outcomes from these changes were not reported. Risks associated with overdiagnosis and
overtreatment require elucidation. No direct evidence of clinical utility was identified. Because
EsoGuard and EsoCheck are intended to guide patient management decisions regarding
referral for confirmatory endoscopy and potentially replace or supplement current screening
standards, direct evidence of improvement in health outcomes is required. The evidence is
insufficient to determine that the technology results in an improvement in the net health
outcome.

For individuals with non-dysplastic, indefinite dysplasia, or low-grade dysplasia BE who
undergo standard screening with adjunctive TissueCypher, the evidence includes multiple
clinical validity studies and physician impact studies. Relevant outcomes are test validity,
overall survival, disease-specific survival, change in disease status, and quality of life. Clinical
validity studies have reported sensitivities ranging from 29% to 71% and specificities between
79% to 95% for predicting progression to high-grade dysplasia or esophageal
adenocarcinoma. Hazard ratios for high-risk versus low-risk groups ranged from 3.23 to 5.26,
indicating increased progression risk for individuals classified as high-risk by TissueCypher.
The assay showed improved risk stratification compared to expert pathologist reviews in
several studies. Clinical utility studies have focused on the impact of TissueCypher results on
patient management decisions. One author found that TissueCypher results influenced more
than half of management decisions, leading to both upstaging and downstaging of treatment
approaches. Another study reported that incorporating TissueCypher results significantly
increased the percentage of patients receiving guideline-appropriate management compared
to pathology review alone. A randomized trial using simulated patients found that physicians
with access to TissueCypher results were more likely to correctly assess progression risk and
offer guideline-concordant treatment. However, these studies primarily relied on simulated
cases or management decision changes, and long-term patient outcomes resulting from
TissueCypher-guided management have not been directly assessed. The use of adjunct
TissueCypher is intended to classify individuals with BE based on their risk of progression to
high-grade dysplasia or esophageal adenocarcinoma, this can change patient management
decisions regarding the initiation of treatment such as esophageal eradication therapy or
enhanced surveillance. Therefore, direct evidence of improvement in health outcomes is
required. The evidence is insufficient to determine that the technology results in an
improvement in the net health outcomes.

For individuals who have Barrett esophagus who receive standard prognostic techniques plus
Esopredict, the evidence included multiple clinical validity studies. Relevant outcomes are test
validity, overall survival, disease-specific survival, change in disease status, and quality of life.
Clinical validity studies have reported sensitivities ranging from 63% to 100% and specificities
between 54% to 75% for predicting progression to high-grade dysplasia or esophageal
adenocarcinoma. There is no evidence evaluating the clinical utility of the Esopredict test for
assessing Barrett esophagus thus, there is no evidence that Esopredict testing for prognosis of
Barrett esophagus adds incremental value to current prognostic assessments. The evidence is
insufficient to determine that the technology results in an improvement in the net health
outcomes.

Rationale



Evidence reviews assess clinical evidence to determine whether the use of a technology
improves the net health outcome. Broadly defined, health outcomes are length of life, quality of
life, and ability to function including benefits and harms. Every clinical condition has specific
outcomes that are important to individuals and to managing the course of that condition.
Validated outcome measures are necessary to ascertain whether a condition improves or
worsens; and whether the magnitude of that change is clinically significant. The net health
outcome is a balance of benefits and harms. The following is a summary of the key literature to
date.

Screening and Surveillance of Barrett Esophagus and Esophageal Dysplasia with
WATS3D

Clinical Context and Test Purpose

The American Gastroenterological Association has defined BE as replacement of normal
epithelium at the distal esophagus by intestinal metaplasia, which predisposes to
malignancy." Although grading of dysplasia in mucosal biopsies is the current standard for
assessing the risk of malignant transformation, esophageal inflammation may mimic or mask
dysplasia, and interobserver variability may yield inconsistent risk classifications.® Therefore,
additional diagnostic and prognostic information that is less prone to sampling error may be
potentially useful. The test being considered is adjunctive (concurrent) screening or
surveillance with WATS3D (CDx Diagnostics). The manufacturer's website describes WATS3D
as an "[artificial intelligence]-powered diagnostic platform to help prevent esophageal
cancer.""0

Evidence-based guidelines note that there is no direct evidence on the effectiveness of
surveillance or screening for BE with traditional forceps biopsy. Despite limited evidence,
surveillance has become standard practice for individuals with BE based on the unproven
assumption that this practice will allow for earlier detection of treatable disease, resulting in a
reduction of mortality related to EAC and prolonged survival. Screening for BE is
recommended by medical societies based on the assumption that detection of BE will lead to
enrollment in surveillance programs.® The overall certainty in the evidence for the association
between endoscopic surveillance and EAC-related mortality is considered low to very low by
the American Society for Gastrointestinal Endoscopy.'"

Review of Evidence
Clinical Validity

Systematic Reviews

Codipilly et al (2022) conducted a systematic review and meta-analysis of studies reporting on
the incremental yield of WATS3D-detected dysplasia (indefinite for dysplasia, low-grade
dysplasia [LGD], high-grade dysplasia [HGD], or esophageal adenocarcinoma [EAC]) over
standard forceps biopsy (FB).'® Seven studies representing 18,842 patients were identified for
analysis. The incremental yield of WATS3D over FB for any dysplasia or EAC was 7.2% (95%
Cl, 3.9% to 11.5%; 1°=92.1%). The incremental yield for HGD/EAC was 2.1% (95% CI, 0.4% to
5.3%; 12=92.7%). The corresponding incremental yields in a surveillance subpopulation were
similar at 6.9% and 2.4%, respectively. Among 4 studies, WATS3D was negative in 62.5% of
cases where FB identified dysplasia. Among 5 studies where indefinite for dysplasia cases
was excluded from a WATS3D-positive diagnosis of dysplastic Barrett esophagus (BE), the
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incremental yield of WATS3D was 7.3% (95% CI, 3.3% to 12.8%; I°’=86.3%) — mainly driven by
diagnoses of LGD. Importantly, no studies were identified that reported progression rates to
HGD/EAC or mortality with a WATS3D-only diagnosis of dysplasia.

Many of the included screening studies have incomplete descriptions of selection criteria, and
it is unclear whether their populations adhere to guideline recommendations for screening.
Two studies noted that detected cases of BE in short-segment patients may actually reflect
intestinal metaplasia of the cardia, which is thought to carry a significantly lower risk of cancer
development compared to traditional BE.'*'> These studies were also enriched with women in
whom screening is generally not recommended by professional guidelines. In several studies,
outcomes were not stratified by grade of dysplasia

Two of the included surveillance studies were enriched with patients with a prior history of
dysplasia.’®'": It is also unclear to what extent these surveillance results are generalizable to
community-based centers, where adherence to endoscopic biopsy guidelines is poor.'":

One study by Trindade et al (2023) not included in the Codipilly et al (2023) meta-analysis
reported an incremental diagnostic yield of 2.4% with adjunctive WATS3D for detection of
dysplasia in patients with known or suspected BE.'® This increased yield was noted in patients
with both short- and long-segment BE. Another pooled analysis of 2 prospective, industry-
sponsored observational registries by Corbett et al (2022) evaluating patients following
endoscopic eradication therapy reported an absolute yield for intestinal metaplasia and
dysplasia detection of 16% and 4.4%, respectively.'® The number of patients needed to test
for detection of dysplasia was 22.9.

Randomized Controlled Trials

van Munster et al (2023) published the results of a multicenter RCT evaluating the role of
WATS3D in patients with known BE and a recent history of dysplasia with no visible lesions or
following prior endoscopic resection.?: Patients were randomized to receive either WATS3D
followed by standard forceps biopsy (FB) or vice versa. Out of 147 patients included for
analysis, 21 had HGD/EAC detected by both WATS3D and FB, 18 had HGD/EAC detected by
WATS3D alone, and 12 had HGD/EAC detected by FB alone. Thus, the detection rate was not
found to differ between use of WATS and FB as a single modality (p=.36). Adjunctive use of
WATS resulted in a 10% absolute increase (95% ClI, 6% to 16%) in the diagnostic yield of
HGD/EAC compared to FB alone. The absolute detection rate did not significantly differ based
on order of randomization. The majority of individuals excluded from analysis resulted from
inadequate WATS3D specimens (n=23/25). Long-term disease progression or mortality
outcomes were not reported.

Clinical Utility

No direct evidence of clinical utility was identified, as published studies comparing health
outcomes in screening or surveillance populations managed with and without the adjunctive
use of WATS3D are not available.

Shaheen et al (2024) conducted a prospective registry study to assess the yield of intestinal
metaplasia (IM) and dysplasia detection using WATS3D as an adjunct to FB in patients with
gastroesophageal reflux disease (GERD) undergoing screening for BE.2" The study included
23,933 patients (mean age 57.4 years; 42% male; 86.7% white) from 78 community practices
who received both WATS3D and FB in the same endoscopic session and had no prior history
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of BE, IM or dysplasia in the esophageal mucosa. Analyses stratified patients into several sub-
groups based on the appearance of their columnar-lined epithelium (CLE): regular CLE,
irregular (1 cm of CLE extending into the tubular esophagus), potential short-segment BE (=1
cm but <3cm of CLE extending into the tubular esophagus), or potential long-segment BE (=3
cm of CLE extending into the tubular esophagus). The WATS3D diagnostic yield for IM was
significantly higher than FB in the entire study cohort (25.6% vs 16.3%; p=.0001) and in each
of the 4 endoscopic subgroups separately (p<.001). The adjunctive yield of WATS3D for IM
detection was 76.5% in patients meeting endoscopic criteria for BE with an absolute yield of
18.1%. Among 6,829 patients with 21 cm of columnar-lined epithelium (CLE), 2,878 (42.1%)
had IM identified by either FB or WATS3D, but WATS3D detected IM in an additional 1,317
patients (19.3%) not detected by FB alone. In the total cohort, the number needed to test
(NNT) with WATS3D was 6 to identify an additional case of histology-proven IM. Of the 3,993
patients who had IM detection by WATS3D but were negative on FB, 90.7% had changes in
medical management (starting or modifying surveillance 79%, proton pump inhibitor [PPI]
started or increased 56.7%, or interventional treatment [e.g., antireflux surgery, ablation, or
endoscopic mucosal resection] 1.2%). For dysplasia detection, WATS3D had an adjunctive
yield of 80.5% overall and an absolute yield of 0.5%. Of 240 patients with any grade of
dysplasia, 107 (44.6%) were detected solely by WATS3D with an NNT of 224. Of the 107
patients who had dysplasia detection by WATS3D but were negative on FB, 97.1% had
changes in medical management (starting or modifying surveillance 89.7%, PPI started or
increased 67.1%, or interventional treatment 4.7%).

Shaheen et al (2022) conducted a retrospective analysis of the manufacturer database from
2013 to 2019 to gauge progression of NDBE, crypt dysplasia (CD), and LGD as categorized by
the initial WATS3D finding.?>A total of 4545 WATS3D patients with 2 WATS3D samplings 212
months apart in routine care were identified, including 4374 with NDBE, 128 with CD, and 43
with LGD. Progression was defined as a subsequent finding of HGD or esophageal
adenocarcinoma on FB sampling. Mean follow-up time was 1.97 years (range, 1.0 to 6.42). In
patients with baseline NDBE, progression was 0.08% per patient-year (95% CI, 0.02% to
0.14%). Progression of baseline CD was significantly higher, at 1.42% per patient-year (95%
Cl, 0% to 3.01%). For baseline LGD, progression was 5.79% per patient-year (95% ClI, 1.02%
to 10.55%). For the 16 patients with progression (0.33%), baseline WATS3D diagnoses were
positive for NDBE in 7, CD in 3, and LGD in 5. Baseline FB diagnoses for the progressors
included 9 cases of NDBE, 3 with indefinite for dysplasia, and 4 with LGD. The overall
concordance of initial WATS3D readings with initial FB readings was only reported for 2499
patients (55%) in the analysis cohort, which included 27 discordant cases of NDBE, 50
discordant cases of CD, and 13 discordant cases of LGD as identified by WATS3D. The study
was limited by short duration of follow-up and low number of progressors. Comparative rates of
progression based on available initial FB readings were not reported.

Singer and Smith (2021) developed a decision analytic model to compare the effectiveness of
FB screening with and without WATS3D in chronic GERD patients.?> The reference cohort
consisted of 60-year-old white males with GERD not previously screened for BE. The model
assumed that negative FB and discordant positive WATS3D would be entered into a
surveillance protocol, and that cases with true-negative FB but false-positive WATS3D would
enter a surveillance protocol and later be removed after 2 rounds of negative FB "confirmed"
the false-positive status of the original positive WATS3D screening. A standard surveillance
interval of 3 years was assumed. The study concluded that 320 to 337 individuals would need
to be screened for BE with WATS3D to avert 1 case of cancer and that 328 to 367 individuals



would need to be screened to avert 1 cancer death. The authors noted that their results would
be revisited after longitudinal studies ascertain stable estimates of the uncertainty of the added
yield and false-positive rate for WATS3D.

Kaul et al (2020) identified 432 consecutive screening or surveillance patients from WATS3D
clinical registries with a WATS3D positive diagnosis of either BE or dysplasia and a concurrent
session negative FB result for those specific diagnoses.?* Corresponding patient physicians
were contacted and asked to complete a survey to elucidate what patient management actions
resulted from these test results. Physicians were not previously provided with any
recommendations regarding how to manage these discordant cases, and such
recommendations are not currently available in society guidelines. Of 317 patients diagnosed
with BE, 96.2% were enrolled in a surveillance program, 3.7% underwent either ablation or
antireflux surgery, 53.6% were started on a proton-pump inhibitor (PPI), and 6.6% had their
PPI dose increased. Follow-up data was available for 149/317 BE patients (47%) who
subsequently underwent follow-up endoscopy with forceps biopsy and WATS3D. Six of these
patients received a subsequent diagnosis of LGD which was missed by forceps biopsy in all
cases. WATS3D impacted the management of 94.9% and 94.1% of all LGD and HGD patients,
respectively. Follow-up data was available for 28/98 LGD patients (29%) and 4/17 HGD
patients (24%). Among the LGD patients, 3 developed HGD as diagnosed by WATS3D alone.
Among the HGD patients, 1 was diagnosed with EAC as identified by both WATS3D and
forceps biopsy. In discordant cases where BE or dysplasia was identified only by WATS3D,
significant physician management changes included initiation of invasive treatments. Health
outcomes stemming from these management changes were not reported, and risks associated
with overdiagnosis and overtreatment require elucidation.

Section Summary: Screening and Surveillance of Barrett Esophagus and Esophageal
Dysplasia with WATS3D

Direct evidence of clinical utility for the adjunctive use of WATS3D was not identified in either
screening or surveillance populations. Indirect evidence of clinical utility includes a decision
analytic model, a physician impact study with incomplete follow-up reporting on disease
progression, and a retrospective manufacturer database analysis of disease progression.
Because significant management changes in the physician impact study included invasive
treatments such as ablation, endoscopic mucosal resection, and antireflux surgery, risks
associated with overdiagnosis, and overtreatment require further elucidation. A retrospective
analysis of the manufacturer database found a disease progression rate of 5.79% per patient-
year (95% ClI, 1.02% to 10.55%) for baseline LGD diagnoses via WATS3D sampling; however,
study interpretation is limited as only 16 cases (0.33%) of progression defined as HGD or
esophageal adenocarcinoma on follow-up forceps biopsy were identified. Adjunctive,
concurrent use of WATS3D with standard biopsy techniques for screening and surveillance of
BE is intended to replace the current standard of care for guiding patient management
decisions regarding initiation of treatment or surveillance, and guideline-based
recommendations for the clinical management of discordant results are not presently available.
Therefore, direct evidence of improvement in health outcomes is required. A 5-year
prospective study addressing the clinical utility of WATS3D is currently recruiting patients.

Screening of Barrett Esophagus and Esophageal Dysplasia with EsoCheck and
EsoGuard

Clinical Context and Test Purpose



The American Gastroenterological Association has defined Barrett Esophagus (BE) as the
replacement of normal epithelium at the distal esophagus by intestinal metaplasia, which
predisposes to malignancy.' Early detection of BE is dependent on performing
esophagogastroduodenoscopy and has not been recommended in the general population
which results in many cases of esophageal adenocarcinoma where the antecedent status of
BE is unknown.?5 The purpose of EsoCheck® is to provide an office-based alternative tissue
sampling methodology for use in concert with the EsoGuard® esophageal DNA test to
determine if epigenetic changes consistent with BE or esophageal adenocarcinoma (EAC) are
present.

The test being considered combines Esocheck, a non-endoscopic, swallowable, balloon
capsule catheter designed for non-invasive distal esophageal mucosal cell sampling, with the
EsoGuard 2 methylated DNA biomarker panel (Lucid Diagnostics) for screening BE or EAC.
After swallowing, the balloon inflates and is withdrawn to swab the esophagus, then deflates to
protect collected cells within the capsule as it is removed, allowing for subsequent analysis
with EsoGuard at a CAP-accredited, CLIA-certified laboratory. According to the company
website, the mucosal cell sample undergoes bisulfite conversion to demarcate unmethylated
sites. Subsequently, two genes, VIM and CCNA1, encompassing 31 methylation sites
associated with esophageal precancer and cancer, are amplified via PCR and analyzed
through NGS. Algorithms then evaluate the sequencing data, quantifying the methylation
status of the 31 target sites and generating a binary EsoGuard result.

Evidence-based guidelines note that there is no direct evidence on the effectiveness of
surveillance or screening for BE with traditional forceps biopsy. Screening for BE is
recommended by medical societies based on the assumption that detection of BE will lead to
enrolliment in surveillance programs.® The overall certainty in the evidence for the association
between endoscopic surveillance and EAC-related mortality is considered low to very low by
the American Society for Gastrointestinal Endoscopy."-

Review of Evidence

Clinical Validity

Greer et al (2024) conducted a prospective study to evaluate the diagnostic accuracy,
tolerance, and acceptability of EsoGuard and EsoCheck for non-endoscopic screening of BE
and EAC in a population of at-risk veterans.?”> The study recruited 130 veterans who met the
American College of Gastroenterology (ACG) guideline criteria for BE and EAC screening at a
VA medical center. Participants underwent EsoCheck sampling without sedation followed by
sedated upper endoscopy (UE). Six individuals did not receive both tests and were excluded
from analysis. Based on UE findings the prevalence of BE or EAC was 12.9% (16/124).
EsoGuard demonstrated a sensitivity of 92.9% (95% ClI, 66.1% to 99.8%) and specificity of
72.2% (95% ClI, 62.1% to 80.8%) for UE detected BE and EAC. The positive predictive value
(PPV) and negative predictive values (NPV) were 32.5% (95% CI, 18.6% to 49.1%) and 98.6%
(95% ClI, 92.4% to 100%), respectively. The authors also assessed the acceptability of non-
endoscopic sample collection with the EsoCheck device and found a mean post-procedure
acceptability score of 7.23 out of 10 (Standard deviation [SD], 2.45).

Moinova et al (2024) conducted a multicenter, prospective evaluation of the performance of

EsoCheck sampling coupled with EsoGuard testing in a cohort of 243 individuals, including 88
cases with either BE, dysplasia (LGD or high-grade dysplasia), or EAC and 155 controls (no
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evidence of BE or intestinal metaplasia on any biopsy).?®> The study reported an overall
sensitivity of 85% (95% ClI, 0.78% to 0.93%) and specificity of 85% (95% ClI, 0.79% to 0.90%)
for detecting BE and BE-related neoplasia. Notably, the test demonstrated 100% sensitivity for
EAC detection. The sensitivity for NDBE was 84 %, while the sensitivity for high-grade
dysplasia was 78%. The authors noted several challenges in EsoCheck device administration
and sample recovery, with 17% of subjects failing to swallow the device and 14% of samples
yielding insufficient DNA. However, most individuals (94%) who participated in esophageal
balloon testing considered it acceptable on a procedure tolerability survey (Likert scale scores
< 7 on a 10-point scale).

Clinical Utility

Englehardt et al (2023) conducted a multicenter, prospective registry study to evaluate the
real-world experience and clinical utility of EsoGuard and EsoCheck as a triage test for BE and
esophageal adenocarcinoma (EAC) screening.?® The study included 517 subjects enrolled
from April 14 to August 16, 2023, with a mean age of 47.9 years. Of these, 63.8% met
American Gastroenterological Association (AGA) criteria for BE screening, and 81.2% met
"AGA positive" criteria when firefighting was included as an additional risk factor. The
EsoCheck cell collection procedure was successfully completed in 99.6% of subjects;
however, in 29 (6.1%) participants, the result was not able to be evaluated, lacked sufficient
DNA quantity for analysis, or had other administrative or sample issues. The EsoGuard
positivity rate was 14.1% (67/476), with 79.8% (380/476) testing negative. Among 437 subjects
with both binary EsoGuard results and physician decisions on UE referral, the positive
agreement between EsoGuard results and UE referral was 100%, while the negative
agreement between EsoGuard negative results and non-referral for UE was 99.4%. The
overall concordance between EsoGuard results and UE referral decisions was 97.9%.

Hamblin et al (2023) conducted a retrospective analysis of prospectively collected data on the
use of EsoGuard and EsoCheck for BE/EAC screening in on-duty firefighters during two health
fairs in Texas in January 2023.%% A total of 388 firefighters deemed at high risk for BE/EAC by
evaluating physicians underwent EG/EC testing. The successful EsoCheck cell collection rate
was 99.22% (385/388), with a median participant age of 41.5 years and 93% male. The study
found that 96.6% (372/385) of samples had successful EsoGuard analysis, with 7.3% (28/372)
testing positive and 89.35% (344/372) testing negative. All 28 EsoGuard positive firefighters
were referred for confirmatory UE by the ordering physician, while no EsoGuard negative
subjects were referred for additional testing. The results of this UE testing and the
concordance with EsoGuard results were not reported by the authors.

Lister et al (2023) conducted a multicenter, observational trial to evaluate the clinical utility of
EsoGuard (CLUE) as a triage test for UE in the diagnosis of BE in real-world use (CLUE
study). 30 The study included 275 subjects enrolled across 4 centers between February and
July 2023. Participants underwent non-endoscopic cell sampling using the EsoCheck device,
followed by EsoGuard testing. The primary endpoints were positive and negative agreement
between EsoGuard results and endoscopy referral patterns. The study found that 96.3% of
subjects successfully completed EsoCheck cell collection, 8 (3.4%) individuals had insufficient
DNA quantity for EsoGuard analysis, and 4 (1.7%) samples were unevaluable due to
contamination. Of 232 subjects with documented EsoGuard results, 29.3% were positive, and
65.5% were negative. The positive agreement between EsoGuard results and endoscopy
referral was 100%, while the negative agreement was 99.3%. Overall concordance between
EsoGuard results and endoscopy referral was 98.8%. Notably, all subjects with positive
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EsoGuard results were referred for confirmatory endoscopy, while only one subject with a
negative result was referred.

Lister et al (2024 ) published the results from the completed CLUE study evaluating the clinical
utility of EsoGuard for the detection of BE/EAC.3" The study included 551 patients. 535
(97.1%) patients successfully completed the procedure, of which 27.3% had positive results.
Among patients with definitive EsoGuard results, 100% of positive patients were referred for
esophagogastroduodenoscopy (EGD) and 98% of negative patients were not referred.

Section Summary: Screening of Barrett Esophagus and Esophageal Adenocarcinoma
with EsoCheck and EsoGuard

Direct evidence of clinical utility for the use of EscoCheck and EsoGuard for screening of
Barrett Esophagus (BE) and esophageal adenocarcinoma (EAC) was not identified. Indirect
evidence of clinical utility includes studies focused on the use of EsoGuard and EsoCheck as
triage tests for upper endoscopy (UE) referrals. One observational study reported a 97.9%
concordance between EsoGuard results and UE referral decisions in a real-world setting.
Another study found a 7.3% EsoGuard positivity rate among high-risk firefighters, with all
positive cases referred to confirmatory UE. Another study observed a 98.8% overall
concordance between EsoGuard results and endoscopy referral patterns. While these studies
demonstrate high agreement between EsoGuard results and UE referral decisions, they lack
comprehensive follow-up data on the outcomes of confirmatory endoscopies for EsoGuard-
positive cases, which is crucial for fully establishing the clinical utility of the test in BE and EAC
screening and management. Several observational studies have evaluated the diagnostic
accuracy and acceptability of EsoGuard and EsoCheck for non-endoscopic screening of BE
and EAC. One author reported a sensitivity of 92.9% and specificity of 72.2% for EsoGuard in
detecting BE and EAC in at-risk veterans. Another study found an overall sensitivity and
specificity of 85% for detecting BE and BE-related neoplasia in a multicenter trial, with 100%
sensitivity for EAC detection. Studies evaluating the acceptability of the EsoCheck device for
tissue sampling found that swallowing the device caused issues in some patients and
necessitated multiple attempts, but nearly all participants were able to complete sampling, with
most rating the procedure as acceptable. The use of EsoCheck and Esoguard for screening is
intended to triage patients to more invasive confirmatory testing with UE and change the
current standard of care for guiding patient management decisions regarding the initiation of
treatment or surveillance. Therefore, direct evidence of improvement in health outcomes is
required. Several ongoing trials are currently recruiting patients to assess the clinical utility of
EsoGuard.

Risk Stratification with Adjunctive TissueCypher

Clinical Context and Test Purpose

The American Gastroenterological Association has defined Barrett esophagus as replacement
of normal epithelium at the distal esophagus by intestinal metaplasia, which predisposes to
malignancy.’ Although grading of dysplasia in mucosal biopsies is the current standard for
assessing the risk of malignant transformation, esophageal inflammation may mimic or mask
dysplasia, and interobserver variability may yield inconsistent risk classifications.® Additional
prognostic information, therefore, may be potentially useful.

The Castle Biosciences website describes TissueCypher as a multi-analyte assay with
algorithmic analysis that uses proprietary automated image analysis of formalin-fixed paraffin-
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embedded tissue sections from endoscopic biopsy specimens. The test quantifies the
expression and localization of 9 biomarkers (p16, p53, alpha-methylacylCoA racemase
[AMACR], HER2/neu, Cytokeratin-20 [K20], Cyclooxygenase-2 [COX-2], CD68, Hypoxia-
inducible factor 1-a [HIF1A], and CD45R0O) in the context of tissue morphology. A risk score
ranging from 0, the lowest risk, to 10, the highest risk, is calculated which estimates the risk of
progression to high-grade dysplasia or esophageal adenocarcinoma in the next 5 years. 3%

Review of Evidence

Clinical Validity

Davison et al. (2020) conducted an independent, blinded validation study of the TissueCypher
assay to predict the progression to high-grade dysplasia (HGD) or esophageal
adenocarcinoma (EAC) in patients with BE. The study included 58 patients who progressed to
HGD/EAC and 210 matched non-progressors.3® Participants had biopsies at baseline
assessed by subspecialists in a blinded manner. The authors estimated the sensitivity and
specificity of the test at 5 years for a 3-tier classification (defined as low, intermediate, or high
risk) were 29% and 86%, respectively; using a 2-tier classification system (low risk and
combined intermediate/high risk) increased the sensitivity and specificity to 40% and 86%.
Expert diagnosis of LGD yielded a sensitivity and specificity of 19% and 88%, respectively, and
a sensitivity and specificity of the original diagnosis (i.e., diagnosis recorded in the health
records, not diagnosed by study subspecialists) of LGD were 26% and 66%, respectively. The
prevalence-adjusted PPV was 23%, with a prevalence-adjusted NPV of 96.4% for
TissueCypher. The assay stratified BE patients based on progression risk, with the high-risk
group at 4.7-fold increased risk (95% CI, 2.5 to 8.8; p<.0001) compared to the low-risk group
and had a superior prediction of risk than stratification by p53 status alone (Hazard ratio [HR],
1.6; 95 %Cl, 0.8 to 3.5). The high-risk class provided predictive power independent of
pathologic diagnosis and other clinical variables. Participants with non-dysplastic Barrett's
esophagus (NDBE) who scored high-risk progressed at a higher rate (26%) than patients with
subspecialist-confirmed low-grade dysplasia (21.8%) at 5 years. Multivariate analyses found
that when evaluating the TissueCypher test's performance with several clinical variables (age,
sex, original diagnosis, segment length, subspecialist diagnosis, p53 status, and the presence
of hiatal hernia), that classification as high-risk by the assay remained a significant predictor of
progression.

Frei et al. (2020) conducted a blinded, case-control validation study of the TissueCypher assay
to predict future progression in NDBE.3* The study included 76 individuals with NDBE, of
which 38 progressed to HGD/EAC and 38 who did not progress from the Amsterdam ReBus
cohort; endoscopy selection was 2 to 5 years prior to HGD/EAC progression for individuals
who progressed and 5 years prior to the end of surveillance for non-progressors. The assay
identified 31% of progressors when assessing a single biopsy level (most distal biopsy closest
to the gastroesophageal junction) from the baseline endoscopy and had a sensitivity and
specificity of 30.4% and 95%, respectively. The PPV at 5 years was 24.6% with an NPV of
96.6%. In a spatial analysis using multiple biopsy levels, the sensitivity, specificity, 5-year PPV,
and NPV increased to 49.8%, 95%, 34.8%, and 97.7%, respectively. A spatial-temporal
analysis using data from multiple biopsy levels at multiple time points resulted in an increased
sensitivity of 68.5%. The study found that individuals who scored high risk were 3.23 (95% ClI,
1.6 t0 6.5; P=.0032) times more likely to progress to HGD/EAC than individuals with low-risk
categorization.
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Khoshiwal et al. (2023) compared the risk stratification performance of the TissueCypher
assay versus benchmarks of generalist and expert pathology in patients with BE with

LGD.3% The study included 154 patients, of which 24 progressed to HGD/EAC within 5 years.
Slides were made available for review on a web-based platform by 14 expert pathologists from
multiple countries, including the United States. TissueCypher demonstrated higher sensitivity
(70.8%, 95% ClI, 54% to 88%) than the mean pathology review (63.2%, range 33% to 88%) in
detecting patients who progressed. However, the specificity was not significantly different
between groups (78.5% for TissueCypher vs. 73.5% for expert pathologist review).
Prevalence-adjusted PPV was not significantly different between groups (TissueCypher,
23.7% vs pathologist review, 22.6%), but NPV was higher for the TissueCypher test (93.6% vs.
91.4%; p=.00002).

Davison et al. (2023) evaluated the performance of TissueCypher versus current
clinicopathologic variables in a pooled analysis of 699 patients (=40 HGD/EAC; n=150
progressors; n=509 no progression) with BE from 5 published studies, including the studies by
Khoshiwal et al. (2023), Frie et al. (2020), and Davidson et al (2020).3% The pathology
diagnosis was NDBE in 56.1% of individuals, 9% had indeterminate dysplasia (IND), and
34.9% had LGD; in expert pathology review, provided by Gl subspecialist pathologists in the
studies, 81.1% of patients had NDBE, 7.2% had IND, and 11.7% had LGD. TissueCypher
scored 16% of patients as high risk, 13.7% as intermediate risk, and 70.2% as low risk of
developing HGD/EAC within 5 years. The authors determined that the pooled sensitivity of
TissueCypher in detecting progressors was 62.3% compared to 28.3% for expert pathologist
review (p<.05); however, specificity was higher for expert review compared to TissueCypher
(93.1% vs. 79.8%). The NPV (97.3% vs. 96.1%) and PPV (25.1% vs. 18.4%) appeared similar
between the TissueCypher and expert pathologist review. However, the number needed to
predict, the number of individuals who need to be examined in order to correctly predict the
diagnosis of one person, was significantly lower in the TissueCypher group (n=32) compared
to expert pathologist diagnosis (n=70; p<.05) of LGD. A multivariable analysis (including hatial
hernia presence, segment length, age, sex, NDBE, IND, or LGD status, and TissueCypher
result found that TissueCypher categorization of intermediate-risk (HR vs. low-risk, 2.21; 95%
Cl, 1.30 to 3.71) and high-risk (HR vs. low-risk, 5.26; 95% CI, 3.52 to 8.13) were significant
predictors of progression to HGD or EAC.

Clinical Utility

Diehl et al. (2021) prospectively evaluated the impact of TissueCypher on clinical decision-
making in the management of BE.3¢ The study included 60 individuals with BE categorized as
NDBE (n=18), IND (n=25), or LGD (n=17). All patients were evaluated by 2 physicians with
their clinical management approach recorded both before and after receiving the results of the
TissueCypher assay. The TissueCypher results impacted 55.0% (33/60) of management
decisions. In 21.7% (13/60) of patients, the test upstaged the management approach, resulting
in endoscopic eradication therapy (EET) or shorter surveillance intervals. The test down
staged the management approach in 33.4% (20/60) of patients, leading to surveillance rather
than EET. In the subset of patients whose management plan was changed, upstaging was
associated with a high-risk TissueCypher result, and downstaging was associated with a low-
risk result (p<.0001).

Duits et al. (2023) evaluated the TissueCypher assay compared to generalist (n=16) or expert

pathologist (n=14) review for risk stratification for progression to EAC/HGD in BE patients with
LGD. Pathologist participants were recruited from multiple countries, including the United
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States.3” The study included 154 patients with LGD, 24 of which progressed to HGD or EAC
within 5 years of follow-up. Management decisions were simulated 500 times with varying
pathology reviewers. TissueCypher with standard pathology review significantly increased the
percentage of individuals receiving appropriate management from a median value of 80.8%
(Interquartile range [IQR], 64 to 92) with standard pathologic review alone to 100% (IQR, 81 to
100; p=.0007). The percentage of patients with 100% of simulations receiving appropriate
management significantly increased from 9.1% for pathology alone to 58.4% when
TissueCypher results were used as an adjunct to pathology and further to 77.3% when only
TissueCypher results were used. TissueCypher increased the percentage of progressors
receiving EET from a median of 24.4% (IQR, 2 to 79) to 46.8% (IQR, 23 to 88).

Peabody et al. (2023) conducted a three-arm randomized controlled trial to determine the
impact of the TissueCypher assay on adherence to evidence-based guidelines for simulated
patients with Barrett's esophagus.®® The study included 259 practicing gastroenterologists and
gastrointestinal surgeons. Each physician was assigned to one of 3 groups: Intervention 1,
which received TissueCypher results; Intervention 2, which had the option to order
TissueCypher; and the control arm, which did not have the TissueCypher information or the
option to order the test. Each physician completed 2 rounds of data collection, where they
cared for 3 simulated patients (NDBE, IND, and LGD which had 3 variants [a high-risk clinical
profile with a high-risk TissueCypher result, a low-risk clinical profile but a high-risk
TissueCypher result, and a high-risk clinical profile with a low-risk TissueCypher result]); at the
end of the first data collection period, physicians who were assigned to either intervention 1 or
2 switched to the other arm for the second data collection period. Intervention 1, which
received TissueCypher results, was significantly more likely to correctly assess the risk of
progression to HGD/EAC and offer treatment in accordance with guidelines compared to the
control group (6.9%, 95% CI 1.4% to 12.3%); this resulted in a diagnosis and treatment score
(DxTx), assessing how accurately adherence was to guideline-based practices, increase of
4.2% across groups which the authors state represents a statistical and clinically significant
finding. For cases requiring annual endoscopic surveillance, there was a significant
improvement in adherence for intervention 1, with a difference-in-difference of 18.5% (p=.019).
No differences between groups were identified for the assessment of simulated cases
requiring guideline-recommended EET. Intervention 2, which had the option to order
TissueCypher, ordered the test in 21.9% of cases. Those who ordered the test performed
similarly to intervention 1 and adhered more closely to clinical guideline recommendations, but
those who did not order the test performed similarly to the control group.

Section Summary: TissueCypher

Direct evidence of clinical utility for the adjunctive use of TissueCypher was not identified.
Indirect evidence of clinical utility includes retrospective and prospective validation studies, as
well as physician impact studies evaluating the test's influence on clinical decision-making in
simulated cases. Clinical utility studies have focused on the impact of TissueCypher results on
patient management decisions. One author found that TissueCypher results influenced 55% of
management decisions, leading to both upstaging (21.7%) and downstaging (33.4%) of
treatment approaches. Another study reported that incorporating TissueCypher results
significantly increased the percentage of patients receiving guide-line appropriate management
compared to pathology review alone. A randomized trial using simulated patients found that
physicians with access to TissueCypher results were more likely to correctly assess
progression risk and offer guideline-concordant treatment. However, these studies primarily
relied on simulated cases or management decision changes, and long-term patient outcomes
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resulting from TissueCypher-guided management have not been directly assessed. Clinical
validity studies have evaluated the TissueCypher assay's ability to predict progression to high-
grade dysplasia or esophageal adenocarcinoma in patients with Barrett's esophagus.
Sensitivities ranged from 29% to 71%, with specificities between 78.5% and 95%. PPVs range
from 23% to 25% with NPVs ranging from 94% to 97% across the included TissueCypher
validation studies. The assay showed improved risk stratification compared to expert
pathologist review in some studies. Hazard ratios for high-risk versus low-risk groups ranged
from 3.23 to 5.26, indicating increased progression risk for patients classified as high-risk by
TissueCypher. The use of adjunct TissueCypher is intended to classify individuals with Barret
Esophagus based on their risk of progression to high-grade dysplasia or esophageal
adenocarcinoma, this can change patient management decisions regarding the initiation of
treatment such as esophageal eradication therapy or enhanced surveillance. Therefore, direct
evidence of improvement in health outcomes is required.

Risk Stratification with Adjunctive Esopredict

Clinical Context and Test Purpose

The American Gastroenterological Association has defined Barrett esophagus as replacement
of normal epithelium at the distal esophagus by intestinal metaplasia, which predisposes to
malignancy." Although grading of dysplasia in mucosal biopsies is the current standard for
assessing the risk of malignant transformation, esophageal inflammation may mimic or mask
dysplasia, and interobserver variability may yield inconsistent risk classifications.® Additional
prognostic information, therefore, may be potentially useful.

Review of Evidence

Clinically Valid

Laun et al (2025) assessed the Esopredict test across multiple spatial (different anatomical
locations during a single endoscopy) and temporal (different time points) biopsies in BE
patients.*! A total of 220 biopsies from 58 patients were analyzed. In spatial profiling,
Esopredict achieved a sensitivity of 81% (17/21 progressors) based on the highest-scoring
biopsy per patient, which increased to 100% (12/12) for endpoint biopsies within five years of
the index biopsy. In temporal profiling, sensitivity was 100% (8/8) when using the biopsy
closest to the outcome. Specificity in spatial profiling was 54% for the highest-scoring biopsy
and 75% when averaging all biopsies per patient.

Laun et a (2024) conducted a multicenter study assessing the clinical validity of Esopredict to
stratify future risk of neoplastic progression in patients with BE.*?> The assay uses DNA
methylation levels of four genes (RUNXS3, p16, HPP1, and FBN1) plus age, measured from
endoscopic biopsies, to predict progression to HGD or EAC within five years. In the validation
cohort (n=110), Esopredict demonstrated an area under the ROC curve (AUC) of 0.73 for
predicting progression. High-risk patients identified by Esopredict had a 21.5% risk of
progression within five years, while low-risk patients had only a 1.85% risk. The odds ratio for
progression in high-risk versus low-risk patients was 15.2 (95% CI: 2.7 to 84.2). The assay’s
negative predictive value for low-risk patients was 99%.

Laun et al (2024) conducted an analytical validation study evaluating Esopredict’s technical

performance using repeated testing of FFPE tissues, cell lines, and contrived DNA
controls.*3 Analytical sensitivity, defined by the limit of detection (LOD), was established at
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1.5% DNA methylation, and analytical specificity, defined as the limit of blank (LOB), was
determined using unmethylated DNA controls. Inter-assay and intra-assay average positive
agreement (APA) were 88% and 94%, respectively, while average negative agreement (ANA)
values were 90% and 94%. Precision was high, with coefficients of variation (CV) below 9%
(inter-assay) and 5% (intra-assay).

Section Summary: Esopredict

Multiple studies were identified assessing the clinical validity of the Esopredict test. Clinical
validity studies have reported sensitivities ranging from 63% to 100% and specificities between
54% to 75% for predicting progression to high-grade dysplasia or esophageal
adenocarcinoma. There is no evidence evaluating the clinical utility of the Esopredict test for
assessing Barrett esophagus thus, there is no evidence that Esopredict testing for prognosis of
Barrett esophagus adds incremental value to current prognostic assessments.

Supplemental Information
Practice Guidelines and Position Statements

American College of Gastroenterology

In 2016, the American College of Gastroenterology (ACG) published clinical guidelines on the
diagnosis and management of Barrett esophagus (BE) on the basis of a systematic literature
review.® Guidelines state that "in patients with suspected BE, at least 8 random biopsies
should be obtained to maximize the yield of [intestinal metaplasia] on histology. In patients with
short (1-2 cm) segments of suspected BE in whom 8 biopsies are unattainable, at least 4
biopsies per cm of circumferential BE, and 1 biopsy per cm in tongues of BE, should be taken
(conditional recommendation, low level of evidence)." The guidelines also state that "the role of
computer-assisted or wide-field 'brush biopsy' tissue acquisition for increasing the yield of
dysplasia is currently under investigation."

In a 2022 guideline update,** the ACG stated that they could not make a recommendation on
the use of wide-area transepithelial sampling with three-dimensional computer-assisted
analysis (WATS3D) and noted that "it is difficult to know how much of the incremental benefit is
truly due to more complete sampling of the mucosa by WATS-3D or better detection of
dysplasia by the analysis algorithm and how much might be due to overdiagnosis of dysplasia
and false-positive examinations by WATS-3D." Limitations of the existing evidence base were
summarized, including a lack of studies on adjunctive use for surveillance when forceps
biopsies are guided both by white light and chromoendoscopy, a lack of studies reproducing
results using pathologists not employed by the manufacturer, and limited stratification of results
by grade of dysplasia. The ACG also proved recommendations on the use of minimally
invasive, office-administered BE detection tests (e.g. Cytosponge, EsoCheck, and
EsophaCap) and stated that "a swallowable, nonendoscopic capsule sponge device combined
with a biomarker is an acceptable alternative to endoscopy for screening for BE in those with
chronic reflux symptoms and other risk factors." This was given a conditional strength of
recommendation due to the very low-quality evidence base assessed by the authors. The
guideline discusses TissueCypher but could not make a recommendation on its use: "For
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patients with BE and a diagnosis of no, indefinite, or LGD, the prevalence-adjusted sensitivity
and specificity of TissueCypher at 5 years for the 3-tiered classification system were 29% and
86%, respectively. Given the low sensitivity and specificity of the above biomarkers, the panel
could not make a recommendation for routine use of p53 IHC or TissueCypher for risk
stratification in patients with BE undergoing surveillance." The Esopredict test was not
addressed in the guidelines.

American Gastroenterological Association

In 2022, the American Gastroenterological Association (AGA) issued a clinical practice update
addressing new technology and innovation for surveillance and screening in BE.*> Best
practice advice statements were issued based on a review of existing literature and expert
opinion. However, statements were not formally rated based on quality of evidence or strength
of recommendation. The update states that WATS3D may be used as an adjunctive technique
to sample the suspected or established BE segment in addition to the Seattle biopsy protocol.
The update also suggests that nonendoscopic cell-collection devices (e.g., Cytosponge,
EsoCheck, and EsophaCap) may be considered as an option to screen for BE. For
TissueCypher, the guideline suggests it "may be utilized for risk stratification of patients with
nondysplastic BE." The author’s note TissueCypher has been "validated and demonstrated to
accurately risk stratify patients with NDBE," with studies showing "30.4% sensitivity and 95%
specificity for detecting progression in patients with NDBE."

The AGA's Clinical Practice Update provides insights into several emerging technologies for
Barrett's esophagus (BE) screening and surveillance. For WATS3D, the guideline suggests it
"may be used as an adjunctive technique to sample the suspected or established Barrett's
segment,” noting a "7.2%" incremental yield for dysplasia detection and "less interobserver
variability" in pathologic interpretation. However, they call for further studies comparing
WATS3D to the Seattle protocol. The guideline does not mention the Esopredict test.
Regarding nonendoscopic screening tools like EsoGuard and EsoCheck, the update states
these "may be considered as an option to screen for BE," highlighting their "excellent
tolerability, safety, and sensitivity."

American Society of Gastrointestinal Endoscopy

In 2019, the American Society of Gastrointestinal Endoscopy (ASGE) published guidelines
addressing screening and surveillance of BE based on a systematic review and meta-analysis
of the literature.'> Recommendations were drafted at a meeting of the Standards of Practice
Committee. The guidelines state that "in patients with known or suspected BE, we suggest
using WATS-3D in addition to [white-light endoscopy] with Seattle protocol biopsy sampling
compared with [white-light endoscopy] with Seattle protocol biopsy sampling alone (conditional
recommendation, low quality of evidence)." The certainty of the recommendation was
downgraded due to risk of bias, inconsistency, and indirectness. Definitions of dysplasia varied
across studies, and most studies were manufacturer-funded. The guidelines also note that no
recommendation for WATS-3D was made at the initial face-to-face panel meeting. The
conditional recommendation was issued following review of additional published literature and
a phone conference.
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National Comprehensive Cancer Network

The National Comprehensive Cancer Network (NCCN) guidelines on esophageal and
esophagogastric junction cancers ( v.2.2026) state that while WATS3D may help increase the
detection of esophageal dysplasia in patients with BE, the utility and accuracy of WATS3D for
detecting high grade dysplasia (HGD)/adenocarcinoma in patients with BE needs to be
evaluated in larger phase Il randomized trials.*%

Society of American Gastrointestinal and Endoscopic Surgeons

The Society of American Gastrointestinal and Endoscopic Surgeons (SAGES) Technology and

Value Assessment Committee (TVAC) published expert panel recommendations following a

safety and efficacy analysis of WATS3D in 2020.47- Expert panel statements regarding the

safety, efficacy, and value of WATS3D included:

« "No significant morbidity or mortality was reported within the literature associated with
the WATS3D technology."

o "WATS3D increases diagnostic yield by 38-150% for Barrett's Esophagus, by 40-150%
for Low Grade Dysplasia; and by 420% for High Grade Dysplasia; when compared to
forceps biopsy alone."

o "WATS3D technique has very high inter-observer agreement for the pathological
diagnosis of non-dysplastic and dysplastic Barrett's Esophagus.”

« "Increased detection of pre-malignant diseases of the esophagus by the adjunctive use
of WATS3D supports screening and surveillance by the adjunctive use of WATS3D
during upper endoscopy in appropriate patients."

e The committee also noted that "currently, WATS3D is not recommended as a stand-alone
substitute for cold forcep biopsies," as the latter still offers the ability to sample specific
areas of concern or visible lesions. Additionally, "further research into the use of the
WATS3D system as an independent screening or diagnostic modality may be warranted.”

Ongoing and Unpublished Clinical Trials
Some currently unpublished trials that might influence this review are listed in Table 1.

Table 1. Summary of Key Trials

NCT No. Trial Name Planned Completion
Enroliment Date

Ongoing

NCT05056051 Additive Value of Wide-Area Transepithelial Sampling 200 Jun 2025
(WATS3D) in Detection of Recurrence of Intestinal (recruiting)
Metaplasia Following Endoscopic Eradication Therapy
(EET) for Barrett's Esophagus-Related Neoplasia

NCT043126332 | CDx Study 906: The Clinical Utility of WATS3D (Wide 90000 Nov 2027
Area Transepithelial Sampling with Computer-Assisted 3- (recruiting)
Dimensional Analysis): A 5-Year Prospective Registry

NCT05530343 A Multicenter Randomized Trial of Seattle Biopsy 2298 Mar 2026
Protocol Versus Wide-Area Transepithelial Sampling in (recruiting)
Patients with Barrett's Esophagus Undergoing
Surveillance (The SWAT-BE Study)
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NCT05642338 A Multicenter Prospective Cohort Study Comparing 416 May 2027
Random Biopsies Versus Wide-Area Transepithelial (recruiting)
Brush-Sampling (WATS) for Surveillance of Barrett's
Esophagus, the WATS-EURO2 Study

NCT05753748 A Multicenter Randomized Controlled Trial of 680 Apr 2029
Surveillance vs. Endoscopic Therapy for Barrett's (recruiting)
Esophagus with Low-grade Dysplasia (The SURVENT
Trial)

Unpublished

NCT04880044 Detection of Barrett's Esophagus in Patients Without 132 (actual) Feb 2025

Gastroesophageal Reflux Disease (GERD) Symptoms

NCT: national clinical trial.
2 Denotes industry-sponsored or cosponsored trial.

Regulatory Status

e On May 31, 2019, the FDA approved Lucid Diagnostics Inc.'s EsoCheck Cell Collection
Device (K222366) for use in collecting and retrieving surface cells of the esophagus in
adults and adolescents aged 22 years and older (product code: EOX). An update to the
PMA (K230339) was posted on February 7, 2023, which provided a revised indication for
the use in the collection and retrieval of surface cells of the esophagus in the general
population of adults and adolescents, 12 years of age and older.

e Clinical laboratories may develop and validate tests in-house and market them as
laboratory service; laboratory-developed tests must meet the general regulatory standards
of the Clinical Laboratory Improvement Amendments (CLIA). EsoGuard (Lucid
Diagnostics), TissueCypher (Castle BioSciences), and WATS3D (CDx Diagnostics),
formerly known as EndoCDx, and Esopredict (Previse which is now part of Castle
BioSciences) are available under the auspices of the CLIA. Laboratories that offer
laboratory-developed tests must be licensed by the CLIA for high-complexity testing. To
date, the U.S. Food and Drug Administration has chosen not to require any regulatory
review of this test.

Government Regulations
National:
No NCD was found on this subject.

Local:
L36807, Biling and Coding: MolDX: Molecular Diagnostic Tests (MDT)
Effective 05/29/2025

Coverage Indications, Limitations, and/or Medical Necessity

This coverage policy provides the following information:
« defines tests required to register for a unique identifier
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defines tests required to submit a complete technical assessment (TA) for coverage
determination

defines the payment rules applied to covered tests that are not reported with specific
codes from a code set recognized in 45 CFR §162.1002 (a)(5), and termed “HIPAA
compliant code sets” throughout the remainder of this LCD

lists specific covered tests that have completed the registration and TA process and
meets

Medicare’s reasonable and necessary criteria for coverage.

(The above Medicare information is current as of the review date for this policy. However, the coverage
issues and policies maintained by the Centers for Medicare & Medicare Services [CMS, formerly HCFA] are
updated and/or revised periodically. Therefore, the most current CMS information may not be contained in
this document. For the most current information, the reader should contact an official Medicare source.)

Related Policies

Endoscopic Radiofrequency Ablation or Cryoablation for Barrett Esophagus
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BLUE CARE NETWORK BENEFIT COVERAGE
PoLicy: ADJUNCTIVE TECHNIQUES FOR SCREENING, SURVEILLANCE, AND RISK
CLASSIFICATION OF BARRETT ESOPHAGUS AND ESOPHAGEAL DYSPLASIA (E.G.,
WATS3D, TiISSUECYPHER, ESOCHECK, ESOGUARD, ESOPREDICT)

Coverage Determination:

Commercial HMO Not covered
(includes Self-Funded
groups unless otherwise

specified)

BCNA (Medicare See government section

Advantage)

BCN65 (Medicare Coinsurance covered if primary Medicare covers the
Complementary) service.

. Administrative Guidelines:

The member's contract must be active at the time the service is rendered.

Coverage is based on each member’s certificate and is not guaranteed. Please
consult the individual member’s certificate for details. Additional information regarding
coverage or benefits may also be obtained through customer or provider inquiry
services at BCN.

The service must be authorized by the member's PCP except for Self-Referral Option
(SRO) members seeking Tier 2 coverage.

Services must be performed by a BCN-contracted provider, if available, except for
Self-Referral Option (SRO) members seeking Tier 2 coverage.

Payment is based on BCN payment rules, individual certificate and certificate riders.
Appropriate copayments will apply. Refer to certificate and applicable riders for
detailed information.

CPT - HCPCS codes are used for descriptive purposes only and are not a guarantee
of coverage.
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