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increasing BE diagnosis without overburdening endoscopy resources.
Aim: To test the hypothesis that EGDs performed on patients who test
positive on EG have higher diagnostic yields than screening EGDs alone.
Methods: We collected real-world retrospective data from EG-positive
patients for whom EGD diagnoses were available. The diagnostic yield
of these EGDs was measured by the BE detection rate. The yield of
screening EGDs was estimated by literature-established disease preva-
lence (10.6%). The hypothesis was tested using t-test for single propor-
tions at a one-sided 5% significance level. Results: Among 209 patients,
60 (28.7%) had specialized intestinal metaplasia but 10 (4.8%) had less
than 1 cm of nondysplastic disease. Because the American College of
Gastroenterology (ACG) definition of BE requires disease length of at
least T cm, these patients were excluded from analysis. In the analyzed
population, we observed a 2.4-fold increase in BE detection compared
with the 10.6% performance goal. There was a 2.7-fold increase in
the cohort meeting ACG screening criteria and a 2.5-fold increase
among those meeting ACG criteria who were aged 65 years and older.
Conclusion: EG triage enriches the population undergoing EGD for BE

K d . . . . . .
cywores detection. Compared with screening EGD alone, it improves diagnostic

Barrett esophagus, EsoGuard, EsoCheck, non- } ) ) .
endoscopic screening, methylated DNA biomarker yield. This may help direct more efficient use of endoscopy resources to

esophagogastroduodenoscopy improve disease detection in at-risk patients.
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arrett esophagus (BE) is the only known precursor
B for esophageal adenocarcinoma (EAC), the most

common type of esophageal cancer in the United
States.! Among patients with BE, the risk of develop-
ing EAC is 30 to 152 times higher than in the general
population.? In contrast to the lethality of EAC and its
approximately 80% 5-year mortality rate,® endoscopic
eradication therapies can achieve complete eradication of
BE in up to 80% to 90% of cases, underlying the impor-
tance of BE screening.*” The American College of Gastro-
enterology (ACG) recommends BE screening for patients
with chronic gastroesophageal reflux disease (GERD) and
3 or more of the following risk factors: male sex, White
race, age greater than 50 years, obesity, history of tobacco
smoking, and history of BE/EAC in a first-degree rela-
tive.® However, at-risk patients can also be asymptomatic
or have atypical reflux symptoms.”'® Additionally, use of
acid suppressive medications is common and although
they reduce or even completely control GERD symp-
toms, the risk of BE is not eliminated.'"'? These patients
are less likely to seek endoscopic evaluation, leading to
missed BE diagnoses and missed opportunities to inter-
vene before malignant progression. As such, the American
Gastroenterological Association (AGA) published recom-
mendations in 2022 for screening patients with any 3 or
more BE/EAC risk factors, without specifying GERD as
a mandatory prerequisite.'’> However, only approximately
10% of eligible patients ever undergo esophagogastro-
duodenoscopy (EGD) for BE evaluation, attributed to a
multitude of reasons, including lack of referrals by pri-
mary care providers (PCPs) and PCP unfamiliarity with
gastroenterology guidelines.'*

Both the ACG and AGA now include nonendoscopic
cell collection combined with DNA biomarker(s) as an
acceptable alternative to EGD for BE screening.®'* Non-
invasive, in-office cell collection may increase access to BE
screening for at-risk patients while streamlining endoscopy
resource utilization. In this workflow, the nonendoscopic
cell collection combined with a DNA biomarker test
serves as a triage, and only patients with positive results are
referred for EGD.""'¢ EsoGuard (EG; Lucid Diagnostics)
is a commercially available methylated DNA biomarker
assay that analyzes esophageal cells collected with the
swallowable EsoCheck (Lucid Diagnostics) device. A pro-
spective screening study of 124 patients at the Cleveland
Veterans Affairs (VA) Medical Center demonstrated EG
sensitivity and negative predictive value (NPV) of 92.9%
and 98.6%, respectively.”” Similar EG performance was
previously published from two National Cancer Insti-
tute—funded case-control studies.'"®"? The Cleveland VA
study also suggested that the use of EG for disease triage
could increase the diagnostic yield of EGD 2.5-fold. To
evaluate this in a real-world screening population, we

retrospectively collected data from a larger sample of
patients to test the hypothesis that the BE detection rate
and, therefore, the diagnostic yield of EGDs is significantly
increased in patients who first triage positive with EG.

Methods

Study Design and Data Collection

The protocol for this retrospective study was submitted
to the Institutional Review Board and met requirements
for a waiver of consent under 21 CFR 50.22. The study
was conducted in accordance with the ethical standards
of the Declaration of Helsinki. We collected data from
patients who tested positive with EG in the 2023 calendar
year and for whom follow-up EGD results were obtain-
able. Demographics and risk factors were collected from
the test requisition forms stored in the EG commercial
laboratory database. For statistical analysis purposes, any
missing response(s) on risk factor questions were treated
as absent/negative. Patients aged 65 years and older were
categorized as Medicare-aged.

EsoGuard and EsoCheck
EG is a targeted next-generation sequencing DNA assay
combined with a proprictary algorithm that examines
the presence of methylation on the vimentin (V/M) and
cyclin-Al (CCNAI) genes for the qualitative detection
of BE and EAC. Results are binary (ie, either positive or
negative) based on a prespecified methylation cutoff. EG
has been analytically validated as a laboratory-developed
test performed in a Clinical Laboratory Improvement
Amendments—certified, College of American Patholo-
gists—accredited, and New York State-licensed labora-
tory (LucidDx Labs). Clinical performance of EG for
detection of BE and EAC has been published elsewhere,
demonstrating high sensitivity, specificity, and NPV."7-?
EG is performed on samples collected nonendoscop-
ically with EsoCheck, a US Food and Drug Administra-
tion 510(k)-cleared, swallowable capsule-balloon device
designed for circumferential, targeted collection of surface
esophageal cells and their protected retrieval (Figure 1).
Cell collection can be performed in any office setting

without sedation and takes less than 3 minutes.!>!"

Classification of Barrett Esophagus

The ACG defines BE as at least 1 cm of columnar epithe-
lium on EGD with histopathologic findings of specialized
intestinal metaplasia (SIM).* Patients with less than 1
cm of SIM in the distal esophagus (otherwise known as
SIM of the esophagogastric junction; SIM-EG]J) are not
considered positive for BE but can appropriately trigger
a positive EG result because biomarker assays cannot
distinguish disease length. Additionally, although patients
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Figure 1. EsoCheck cell collection process. Image courtesy of Lucid Diagnostics; consent obtained from pictured individuals.

with SIM-EGJ have lower risk, they can still progress to
EAC.? Thus, for study purposes, patients with SIM-EG]J
were considered indefinite for BE rather than negative
and were excluded from the primary outcome analysis.
Patients with histopathologic findings of dysplasia were
classified as positive for BE, irrespective of disease length.

Statistical Analysis

Summary statistics were performed for demographics and
other baseline characteristics. The mean with standard
deviation and median with interquartile range are pre-
sented where applicable. The chi-squared test was used
for comparing categorical variables and the Kruskal-Wallis
test for comparing group means. The BE detection rate
represents the diagnostic yield of EGDs performed after a
positive EG result, whereas the yield of screening EGD is
assumed to equal the BE prevalence within an at-risk pop-
ulation. Literature demonstrates a BE prevalence of 10.6%
in the US GERD population, serving as the performance
goal for our primary outcome.?’ We hypothesized that tri-
aging patients with EG prior to EGD would significantly
increase the detection rate beyond this performance goal.
The study hypothesis was tested using t-test for single
proportions at a one-sided 5% significance level. The out-
comes are presented using point estimates for frequency
and percentages and normal two-sided 90% CI.

Results

We obtained EGD results from 209 patients who tested
positive on EG in 2023, among several thousand com-
mercial patients overall. Results came from 51 ordering

providers, 74.5% (n=38) of whom were PCPs. Geograph-

ically, 44.0% (92/209) of patients were from the eastern
United States (east of Mississippi), 35.9% (75/209) from
the western United States (west of Colorado), and 20.1%
(42/209) from the central United States.

Baseline patient characteristics are summarized in
Table 1 according to EGD diagnosis. The average age
was 64.1 years, and Medicare-aged patients accounted
for 54.1% (113/209). The most common BE/EAC risk
factors were age greater than 50 years (88.0%), White
race (83.3%), and chronic GERD (78.5%). There was an
increased prevalence of tobacco smoking among BE-pos-
itive (72.3%) and SIM-EG]J patients (77.8%), compared
with BE-negative patients (49.3%). Although more BE
patients met the ACG guideline criteria for screening than
those without disease (66.0% vs 54.4%, respectively), this
was not statistically significant.

The EGD diagnoses of patients meeting ACG crite-
ria for BE screening were compared with those of patients
meeting only AGA criteria (Table 2); results from the full
study population are provided for reference. Overall, BE
was detected in 23.9% (50/209), and 4.8% (10/209) had
SIM-EG]. Patients in the ACG screening cohort had a
higher rate of BE (28.2% vs 18.5%, respectively) and
a lower rate of SIM-EGJ (2.6% vs 7.6%, respectively),
compared with the cohort meeting only AGA criteria.
However, this was not statistically significant. The distri-
bution of disease stage did not differ significantly between
cohorts. Most disease was nondysplastic BE.

Figure 2 provides a breakdown of the different risk
cohorts and their respective sample sizes contributing to
the primary outcome analysis.

For our population of patients who tested positive
with EG before undergoing EGD, the BE detection rates
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Table 1. Demographics and Baseline Characteristics by EGD Diagnosis

Indeterminate (SIM-EG]J) Negative for BE Positive for BE
(N=10) (N=149) (N=50) Pvalue
Age, years .0526*
Mean (SD) 61.9 (14.86) 65.3 (11.50) 61.1(11.91)
Median (IQR) 61.5 (53.5, 69.8) 66.9 (57.5, 74.2) 63.1 (50.5, 68.5)
Age >50 years, n (%) .0054°
No 2 (20.0%) 11 (7.4%) 12 (24.0%)
Yes 8 (80.0%) 138 (92.6%) 38 (76.0%)
Sex, n (%) .0782°
Female 5 (50.0%) 68 (45.6%) 14 (28.0%)
Male 5 (50.0%) 81 (54.4%) 36 (72.0%)
Chronic GERD, n (%) .0405"
No 5 (50.0%) 27 (18.1%) 13 (26.0%)
Yes 5 (50.0%) 122 (81.9%) 37 (74.0%)
White race, n (%) .1786"
No 1(11.1%) 27 (19.9%) 4 (8.5%)
Yes 8 (88.9%) 109 (80.1%) 43 (91.5%)
Missing 1 13 3
Obese, n (%) .2909°
No 3 (33.3%) 74 (53.6%) 21 (43.8%)
Yes 6 (66.7%) 64 (46.4%) 27 (56.2%)
Missing 1 11 2
Tobacco smoking, n (%) .0091°
No 2 (22.2%) 71 (50.7%) 13 (27.7%)
Yes 7 (77.8%) 69 (49.3%) 34 (72.3%)
Missing 1 9 3
History of BE or EAC in a first-degree relative, n (%) .5495P
No 8 (88.9%) 125 (92.6%) 42 (87.5%)
Yes 1(11.1%) 10 (7.4%) 6 (12.5%)
Missing 1 14 2
Total number of risk factors (age >50 years, male, GERD, White race, obese, tobacco smoking, family history) 01822
Mean (SD) 4.0 (1.15) 4.0 (0.92) 4.4 (0.97)
Median (IQR) 4.0 (3.0, 4.0) 4.0 (3.0, 5.0) 4.0 (4.0, 5.0)
Meet ACG screening criteria,® n (%) .0848°
No 7 (70.0%) 68 (45.6%) 17 (34.0%)
Yes 3 (30.0%) 81 (54.4%) 33 (66.0%)
Meet AGA screening criteria, n (%) N/A
No 0 (0%) 0 (0%) 0 (0%)
Yes 10 (100.0%) 149 (100.0%) 50 (100.0%)
Medicare-aged cohort (age 265 years), n (%) 2338
No 6 (60.0%) 63 (42.3%) 27 (54.0%)
Yes 4 (40.0%) 86 (57.7%) 23 (46.0%)
Cohort meeting ACG screening criteria® and Medicare-aged, n (%) .1314°
No 10 (100.0%) 106 (71.1%) 35 (70.0%)
Yes 0 (0%) 43 (28.9%) 15 (30.0%)

*Kruskal-Wallis 2 value. hCl)iAsqu:tre Pvalue. Pvalues are from comparing all 3 groups (SIM-EG], negative for BE, and positive for BE). “Missing
values for a given risk factor are treated as absence of the risk factor.

ACG, American College of Gastroenterology; AGA, American Gastroenterological Association; BE, Barrett esophagus; EAC, esophageal adenocarcinoma; EGD,
c.s()p11;lg()g;L\t1’<)du<)denusu)py; GERD, g;lstn)c.s()plmgeal reflux disease; IQR, interquartile range; N/A, not applicable; SD, standard deviation; SIM-EG], specialized

intestinal metaplasia of the esophagogastric junction.
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Table 2. EGD Results in EsoGuard-Positive Patients: Patients Meeting ACG vs AGA Screening Criteria

Patients meeting ACG

Patients meeting only AGA

(N=2 (g;'elga(:lo % CI] criteria for BE screening criteria for BE screening® P value
. ° (n=117) [90% CI] (n=92) [90% CI]

Diagnosis category .085°

Indeterminate (SIM-EG]) 4.8% (10/209) 2.6% (3/117) 7.6% (7/92)

[2.6%, 8.0%] [0.7%, 6.5%)] [3.6%, 13.8%]
Negative 71.3% (149/209) 69.2% (81/117) 73.9% (68/92)
[65.7%, 76.4%) [61.5%, 76.2%] [65.3%, 81.3%)]
Positive 23.9% (50/209) 28.2% (33/117) 18.5% (17/92)
[19.1%, 29.3%] [21.4%, 35.8%] [12.1%, 26.4%)]

Disease stage .609°

Nondysplastic BE

84.0% (42/50)
[73.0%, 91.8%]

81.8% (27/33)
(67.2%, 91.8%]

88.2% (15/17)
(67.4%, 97.9%]

Indefinite for dysplasia

6.0% (3/50)
[1.7%, 14.8%)]

9.1% (3/33)
[2.5%, 21.9%]

0.0% (0/17)
[0.0%, 16.2%)]

BE with low-grade dysplasia

4.0% (2/50)
[0.7%, 12.1%]

3.0% (1/33)
[0.2%, 13.6%]

5.9% (1/17)
[0.3%, 25.0%]

BE with high-grade dysplasia

6.0% (3/50)
[1.7%, 14.8%)]

6.1% (2/33)
[1.1%, 17.9%)]

5.9% (1/17)
[0.3%, 25.0%]

“By definition, all patients meeting ACG criteria for BE screening will also meet AGA criteria, but some patients meeting AGA criteria do not meet
those of ACG. ®Chi-square P value. P values are from comparison of the ACG to AGA non-ACG groups.

ACG, American Collcgc of Gastroenterology; AGA, American Gastrocmcrological Association; BE, Barrett csophagus: EGD, csnphagngastroduodcnoscopy; SIM-EG],

specialized intestinal metaplasia of the esophagogastric junction.

are presented in a forest plot and sorted by risk cohort
(Figure 3). The BE detection rate exceeded the perfor-
mance goal of 10.6% in all risk cohorts (denoted by the
dotted vertical line) but was highest in the group meeting
the ACG screening criteria (28.9%). Overall, the diag-
nostic yield of EGD was increased 2.4- to 2.7-fold with
positive EG triage.

A similar analysis was performed for risk factor—
specific cohorts within the study population, namely
obesity, male sex, chronic GERD, history of BE/EAC
in a first-degree relative, and age greater than 50 years.
For all cohorts, the BE detection rate was significantly
higher than the performance goal of 10.6%. Except in the
case of positive family history, the BE detection rate was

Patients not meeting BE detection
EGD positive ACG screening _ o
for BE criteria (AGA only) > ratsn E169D1 &
N=50 N=92
Patients analyzed
for the primary
outcome
EsoGuard-positi N=199 X . Patients Medicare-
" patients with EGD negative Patients meeting cligible and
e screening :
EGD results e aiteria > "G
=AY N=117 N=58
BE detection
rate =25.1%
on EGD
EGD with
SIM-EGJ BE detection BE detection
N=10 rate = 28.9% rate =25.9%
on EGD on EGD

Figure 2. Patient distribution into study cohorts and associated EGD-based outcomes.

ACG, American College of Gastroenterology; AGA, American Gastroenterological Association; BE, Barrett esophagus; EGD, esophagogastroduodenoscopy; SIM-EG]J,

specialized intestinal metaplasia of the esophagogastric junction.
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PPV of screening EGD 10.6%
(performance goal)

Overall
study
population

BE detection rate 25.1% [20.1%, 30.7%]

ACG cohort

Study cohorts

BE detection rate 28.9% [22.0%, 36.7%]

ACG and
Medicare-
eligible cohort

BE detection rate 25.9% [16.7%, 37.0%]

I T
0% 5% 10% 15%

Detection rate [CI] of BE on EGD following a positive EG result

I I I I
20% 25% 30% 35%

Figure 3. Diagnostic yield of EGD after a positive EG result in key study cohorts. The diagnostic yield of EGD performed
in the EG-positive population is represented for each cohort by the BE detection rate. The detection rate represents the

positive yield of EGDs performed after a positive EG result. The dotted line denotes the 10.6% performance goal for all study

cohorts, representing the estimated diagnostic yield of screening EGD alone. This is based on US BE prevalence from a recent

meta-analysis.?! The Medicare-aged cohort includes patients 65 years and older.

ACG, American College of Gastroenterology; BE, Barrett esophagus; EG, EsoGuard; EGD, esophagogastroduodenoscopy; PPV, positive predictive value.

significantly higher than the literature-established disease
prevalence for each respective risk group (Figure 4).%

Discussion

To our knowledge, we present the first real-world data
supporting the hypothesis that diagnostic yield of EGDs
performed for BE and EAC screening can be significantly
enhanced by first triaging patients with EG, a nonen-
doscopic biomarker assay. In our hypothesis, we set a
performance goal of 10.6% for the BE detection rate;
this was based on published disease prevalence in the
US GERD population, which serves as a surrogate for
the diagnostic yield of screening EGD alone.?! BE was
detected in 25.1% of our study population and in 28.9%
of the cohort specifically meeting ACG screening criteria.
These were, respectively, 2.4-fold and 2.7-fold increases
above the performance goal. Our findings are consistent
with the EG and EGD outcomes seen in a single-center
study by Greer and colleagues, which focused on BE/EAC
screening in 124 veterans meeting ACG guideline criteria.
At the Cleveland VA Medical Center, disease prevalence
was 12.9%, and the diagnostic yield of EGD increased
2.5-fold among patients who first tested positive on EG."
This suggests that EG, when used for triage, can enrich
the population undergoing EGD and potentially guide
more efficient utilization of endoscopy resources.

We propose that the US population’s BE prevalence
is a reasonable surrogate for the diagnostic yield of screen-
ing EGD, although it should be noted that in reality only
approximately 10% of individuals meeting the risk criteria
for BE screening ever undergo endoscopic evaluation.'
Low rates of primary care referrals, patient access and
logistical barriers, and fear of the EGD procedure are all
contributory.?** Thus, although our data suggest that EG
triage may increase the diagnostic yield of EGD 2.4- to
2.7-fold, the real impact on improving disease detection
could be much higher. In contrast to the less than 10% of
at-risk patients who undergo EGD as a first-line screening
test, we estimate that up to 90% of patients would be
willing to undergo EG. This is supported by survey data
from tested patients, where greater than 90% reported
willingness to repeat EG/EsoCheck if clinically indicated,
and greater than 90% stated that they would recommend
this approach to others.'® Data from an ongoing registry
demonstrate that patients with positive EG results are
reliably being referred for EGD as a follow-up step, thus
maximizing opportunities for definitive diagnosis.”® By
improving accessibility and compliance with screening,
EG has potential to increase current rates of BE detec-
tion, although larger population-based studies would be
required to quantify the extent.

While the highest BE detection rates were in the
cohort meeting the ACG criteria for BE screening, 21.5%
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PPV of screening EGD 10.6%
(performance goal)
Obesity ‘ |
' BE detection rate 26.4% [19.5%, 34.2%]
Male 1
sex : BE detection rate 30.8% [23.8%, 38.5%]
£ :
o i
= 1
S GERD !
x | BE detection rate 23.3% [17.9%, 29.4%]
2 s
Family i ‘
history BE detection rate 24.2% [12.7%, 39.5%]
Age 50+ ‘ :
years BE detection rate 21.6% [16.6%, 27.3%]
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Detection rate [CI] of BE on EGD following a positive EG result

Figure 4. Diagnostic yield of EGD after a positive EG result in study cohorts with specific risk factors. The diagnostic yield
of EGD performed in the EG-positive population is represented for each cohort by the BE detection rate. The detection rate
represents the positive yield of EGDs performed after a positive EG result. The blue diamonds denote disease prevalence for
each risk population based on published meta-analysis data, serving as a surrogate for the diagnostic yield of screening EGD
alone. Prevalences are as follows: obese, 1.9%; male sex, 6.8%; chronic GERD, 6.2%; family history of BE or EAC in a
first-degree relative, 23.4%; age 50 years or older, 6.1%.?? The dotted line denotes the study’s 10.6% performance goal.

BE, Barrett esophagus; EAC, esophageal adenocarcinoma; EG, EsoGuard; EGD, esophagogastroduodenoscopy; GERD, gastroesophageal reflux disease; PPV, positive

predictive value.

(45/209) of patients diagnosed with BE did not have
chronic GERD. Indeed, the presence of chronic GERD
was not proportionally higher in patients diagnosed with
BE compared with those who were negative on EGD
(Table 1). This further supports the AGA’s stance that
mandating chronic GERD as a prerequisite for BE screen-
ing may be overly restrictive.”” Medicare-aged patients
within the ACG cohort had a slightly lower detection
rate at 25.9% (vs 28.9%), which could be owing to lower
assay specificity in the elderly, as suggested by Moinova
and colleagues; EG specificity was 76% in patients older
than 61 years and 81% in those younger."” The cause may
be age-related DNA hypermethylation on CpG islands of
certain genes, which is known to occur in a nonstochastic
manner.” A study of colonic mucosa suggested that aging
could be a major contributor to the hypermethylation
seen in cancer.”® Regardless, the detection rate in the
Medicare-aged ACG cohort was 2.5 times higher than the
performance goal, indicating that EG triage still has ben-
efit in older individuals. Compared with screening EGD
alone, the number needed to test with EG to detect each
additional case of BE would be 6.5 in the Medicare-aged
ACG cohort and 5.5 in the overall ACG cohort.

Most disease (84%) detected in our study population
was nondysplastic BE (NDBE), consistent with the litera-

ture where NDBE accounts for 70% to greater than 90%
of the BE population.”™” Indefinite for dysplasia and
low-grade dysplasia (LGD) accounted for 10%, and high-
grade dysplasia (HGD) accounted for 6% of cases, which
align with the 11.5% LGD and 5.1% HGD reported
from a large multicenter consortium.?” We found no cases
of EAC, but this would be expected based on a prevalence
0f 0.6% in the US GERD population.?! This suggests that
the study population was representative of the real-world
BE population and reduces concern for selection bias,
which can often arise from retrospective data collection.
Our study has several limitations. First, BE/EAC risk
factors were incomplete for 17 patients. We also took a
conservative approach when categorizing patients into
the ACG and AGA cohorts, and unless a risk factor was
specifically documented as present, it was inferred as
absent. Thus, the number of patients meeting the ACG
guideline criteria may have been underestimated, partic-
ularly if ordering providers were not exhaustive in their
documentation. However, the consistency of our findings
with those of Greer and colleagues is reassuring.” A
second limitation is the study’s rather small sample size
compared with the overall commercial volume. The risk
of sampling bias cannot be eliminated, although the
geographic distribution of the patients suggests that our

Gastroenterology & Hepatology Volume 21, Issue 4 April 2025
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data arose from a relatively random subset of all those
tested. This geographic distribution mirrors the broader
US population distribution, with higher numbers along
either coast. Finally, although we believe that in-office EG
testing should significantly improve patient access and
compliance with BE screening, the study was not specif-
ically designed to evaluate this. Additional studies with
larger sample sizes would be necessary, preferably with the
inclusion of rural and underserved populations.

Conclusion

In summary, EGDs performed in EG-positive patients
diagnosed BE at a 2.4- to 2.7-fold higher rate than
would have been expected based on the diagnostic yield
of screening EGD alone. This suggests that EG triage
enriches the population undergoing EGD for BE. The
increased BE detection rate was greatest in the cohort
meeting ACG guideline criteria for screening. Compared
with EGD alone as the sole screening tool, EG biomarker
testing may help direct more efficient use of endoscopy
resources to improve disease detection in at-risk patients.
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