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Barrett’s esophagus (BE) is the only identifiable pre-
cursor to esophageal adenocarcinoma (EAC), a malig-
nancy that is associated with an increasing incidence
and a dismal 5-year survival rate of 15% to 20%.1-3 BE is
characterized by the replacement of normal squamous
epithelium of the distal esophagus with metaplastic
intestinal-type columnar epithelium.4,5 The presumed
step-wise progression of BE to invasive EAC through the
histopathologic stages of low-grade dysplasia (LGD),
high-grade dysplasia (HGD), and intramucosal EAC pro-
vides opportunities to halt the progression and decrease
the incidence of BE-related EAC.6-10 Endoscopic eradica-
tion therapy (EET) in BE patients at increased risk of pro-
gression to invasive EAC (intramucosal EAC, HGD, and
LGD) is a strategy that has been investigated extensively
for cancer prevention, with the ultimate goal of reducing
morbidity and mortality.

The effectiveness and safety of EET in eradicating
BE-related neoplasia and maintaining remission, as
demonstrated in randomized controlled trials, large obser-
vational studies, and population-based studies, has
revolutionized the management of these patients and
avoids the morbidity and mortality associated with
esophagectomy.11-21 Population-based studies report com-
parable outcomes after EET and esophagectomy in the
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management of HGD and mucosal EAC.22 In addition,
this practice is now endorsed by multiple recent GI
society guidelines and consensus documents.4,23-25

EET is used increasingly not only at academic and
tertiary-care centers but also among community prac-
tices.15 Although available data support the increasing
use of EET in patients with BE-related neoplasia, quality in-
dicators in the field of EET are not well-defined. There is
currently a lack of guidance with regard to quality indica-
tors for EET such as the role of an expert pathologist,
advanced endoscopic imaging, benchmark rates of com-
plete eradication of intestinal metaplasia (CE-IM), and the
number of treatment sessions necessary to achieve this
endpoint in clinical practice. In addition, significant vari-
ability in endoscopic practices and lack of concordance
with published guidelines is well-described both at a
tertiary-care and community levels.26 Although recent
guidelines,4,5,24 consensus documents,25 and the
American Society for Gastrointestinal Endoscopy (ASGE)/
American College of Gastroenterology (ACG) Task Force
on Quality in Endoscopy documents27-29 provide excellent
direction as to best practices for care of patients with BE,
there is a need for formal development of quality indica-
tors for EET in the management of patients with
BE-related neoplasia.

The objective of this study was to use a methodologi-
cally rigorous process to develop valid quality indicators
for EET in the management of patients with BE-related
neoplasia. Defining quality indicators has the potential to
optimize the management of BE-related neoplasia by
increasing high-quality care.
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Quality indicators for EET
METHODS

RAND/University of California, Los Angeles
Appropriateness Method

The RAND/University of California, Los Angeles Appro-
priateness Methodology30 (RAM) was used to develop
quality indicators for EET in patients with BE-related
neoplasia. In the RAM, the concept of appropriateness re-
fers to the relative weight of the benefits and harms of an
intervention. An appropriate indicator is one in which the
expected health benefit exceeds the expected negative
consequences by a sufficiently wide margin exclusive of
costs.30 This is a modified Delphi method25 that, unlike
the original Delphi, provides panelists with the
opportunity to discuss their judgments between rating
rounds in a face-to-face meeting to discuss their answers,
similar to the method of the National Institute of Health
Consensus Conferences. This methodology is applicable
when randomized controlled trials are not available or
cannot provide evidence at a level of detail sufficient to
apply to the wide range of patients seen in everyday clinical
practice.30 It is a well-described methodology for the devel-
opment of quality indicators and has been applied across a
broad range of disease processes and procedures within
gastroenterology (upper endoscopy, colonoscopy, GERD,
esophageal manometry) and non-GI conditions (vascular
interventions, orthopedic surgeries, surgical oncology,
among others).31-41

Study design and methodology
The study design used to develop quality indicators for

EET in BE-related neoplasia is highlighted in this section
and Figure 1.

Recruitment of the expert panel. An international
multidisciplinary panel of experts (gastroenterologists, a
pathologists, epidemiologist, RAM methodologist, and a
statistician) was recruited. The main selection criteria in
the nomination process included a history of peer-
reviewed publications in the field of BE and EET as well
as diversity of geography and practice setting. RAM experts
suggest that expert panels can be of any size that permits
sufficient diversity (a minimum of 7) while ensuring that
all have a chance to participate.30

Round 0 meeting: face-to-face meeting to discuss
study objectives and methodology. This was a face-
to-face meeting of invited expert panelists (Digestive
Disease Week, May 16-19, 2015, Washington, DC). Dur-
ing this meeting, the panel was oriented to RAM and
discussed the study objectives, population, diagnostic
parameters, and management strategies. This facilitated
the rating process and improved the efficiency of the
panel process by building confidence in the methodol-
ogy and creating a positive environment for future
work.30

Compilation of potential quality metrics. After re-
view of available guidelines, consensus documents, and
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relevant published literature, panel members were
randomly assigned to 1 of 3 working groups that devel-
oped potential quality indicators in the before, during,
and post–procedure categories. To do this, panel members
provided potential quality indicators, conference calls were
held to discuss and vet the proposed quality indicators,
and a list was created of potential quality indicators for
initial ranking.

Round 1: Initial ranking of potential quality met-
rics. All panel members independently ranked the poten-
tial quality indicators generated by the 3 working groups.
The list of potential quality indicators was sent as a link
to a REDCap database (Appendix 1, available online at
www.giejournal.org) with specific instructions for ranking
via e-mail (Appendix 2). Instructions highlighted that the
purpose of the proposed quality indicators was to assist
practitioners with quality improvement. Panel members
were instructed that the indicators were intended to be
measured and reported at the practice level and need
not apply to a specific patient but rather to the overall
care of patients with BE. An indicator was considered
appropriate and/or valid if adherence to the indicator was
deemed critical to providing quality care to patients with
BE exclusive of cost or feasibility. As per the RAM
protocol, it was emphasized that the panel members
should not consider cost implications or the feasibility of
implementing the indicator in their rankings. The
indicator should have applied to the average patient
presenting to the average physician at an average facility.
Where appropriate, panelists suggested a benchmark
threshold for satisfying specific metrics. Each indicator
was ranked on a 9-point interval scale in which a score of
1 to 3 was signified as inappropriate, 4 to 6 was of uncer-
tain appropriateness, and 7 to 9 was deemed appropriate.
The panelists also had the opportunity to provide com-
ments regarding each proposed quality indicator and sug-
gest modifications.

Search strategy and systematic review of litera-
ture. A medical librarian performed a comprehensive
literature search of Ovid Medline (Ovid MEDLINE
in-process and other non-indexed citations, Ovid MED-
LINE) Daily and Ovid MEDLINE 1946 to present), Em-
base (via Embase.com), and the Cochrane Database of
Systematic Reviews/Cochrane Register of controlled tri-
als (via Wiley Online Library). Publication dates were
limited to 1990 through August 12, 2015, and the search
was limited to English language articles. Medline records
were excluded from the Embase search results before
export to an EndNote Library (Clarivate Analytics, Phila-
delphia, Penn). The primary concept of BE along with
30 other dimensions of interventions and outcomes,
their associated synonyms, and MeSH/Emtree controlled
vocabulary were searched. The 30 dimensions were
“ORed” together to create a single large set that was
then “ANDed” with the BE set. The full search strategy
for Ovid Medline can be found in the online
www.giejournal.org
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Recruitment of International Expert Multidisciplinary Panel

Round 0 Meeting

(Familiarity with RAM)

Generation of List of Potential Quality Indicators (QI) with 3
working groups (pre-, intra-, and post-procedure

subcommittees)

Qls Proposed: 19

Qls Proposed: 21

Analysis of Round 1 Voting and

Systematic Review of Literature

Qls Appropriate: 11

Qls Inappropriate/Uncertain: 8

Round 1: Independent electronic voting

Round 2: Panel Meeting (in-person discussion, re-wording, re-
ranking)

Determine Overall Appropriateness

(Based on RAM Scoring Guide)

Formal Validated Quality Metrics for EET:

Pre-procedure Qls: 3
Intra-procedure Qls: 7
Post-procedure Qls: 4

Figure 1. Study design used to develop quality indicators for endoscopic eradication therapy in Barrett’s esophagus–related neoplasia.
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Quality indicators for EET
supplementary material (Appendix 3). The results of the
search were classified as pertinent to before, during, and
post–procedure workgroups.

Round 2 meeting: Discussion of potential quality
indicators, rewording, and changing rankings. This
face-to-face meeting among the expert panel members
was conducted on November 13, 2015 in Chicago, Illinois.
Before this meeting, a folder with individual summary re-
sults of Round 1 rankings with overall aggregated ranking
results was provided to the panelists. In addition, a sum-
mary of the systematic review and details regarding the
RAM were provided (operational definitions of levels of
appropriateness and methods to assess levels of disagree-
ment). This meeting involved presentations by an expert
RAM methodologist and the chief statistician, followed by
a detailed discussion among all expert panel members
with regard to each proposed quality indicator. Based
on the systematic review for each indicator, panelists dis-
cussed the available evidence and areas of disagreement
followed by rewording and redefining the numerator
and denominator when applicable. New quality indicators
could be proposed during this meeting. Next, panel mem-
bers independently re-ranked each of the proposed qual-
ity indicators for their perceived levels of appropriateness
and provided a threshold for each indicator that reflected
the rate at which physicians should fulfill the quality indi-
cator in clinical practice (Appendix 4, available online at
www.giejournal.org). No attempt was made to force the
panel to consensus. All panel members completed an
after-meeting questionnaire (Appendix 5, available
online at www.giejournal.org) that addressed questions
related to Round 1 (addressing ease of task and
consistency), the literature review (addressing
objectivity and comprehensiveness), the Round 2 face-
to-face meeting (addressing group discussion and impact
of feedback on ratings), and their overall experiences as
panel members (addressing comparison of personal rat-
ings to overall appropriateness and ability of the group
to lead to an official set of recommendations for quality
indicators in EET).

Statistical analysis
Rounds 1 and 2 responses for each question were sum-

marized and provided to the participants. At the end of
Round 1, panelists were provided a histogram for each
question, with their individual rating and distribution of
all responses across the 9 categories including (1) the me-
dian response, (2) measures of spread of the responses,
and (3) 3 measures of appropriateness. The measures
of spread included the count of responses in each 3-
point region (1-3, 4-6, and 7-9), and the mean absolute
deviation from the median. Appropriateness of a metric
(typically classified as appropriate, uncertain, or inappro-
priate) was based on (1) the median rating and (2)
whether or not panelists agreed or not, as measured by
4 GASTROINTESTINAL ENDOSCOPY Volume 86, No. 1 : 2017
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the amount of dispersion of the ratings. Because there
is no consensus on the best approach to measuring
dispersion, and different methods can result in different
conclusions, the participants were provided 3 different
versions: BIOMED classical, P value, and interpercentile
range adjusted for symmetry (IPRAS). The BIOMED clas-
sical definition is an extension of the RAND classical defi-
nition beyond 9 panel members and defines for different
panel sizes the maximum number of responses that are
allowed to fall outside the 3-point region that contains
the median, in order to conclude agreement. The P value
method definition of agreement is the result of a binomial
hypothesis test that 80% of the ratings are within the 3-
point region containing the median. Finally, the IPRAS
is based on the nonparametric measure of spread, the in-
terpercentile range (IPR; the difference between the 70th
and 30th percentiles). After adjusting for the lack of sym-
metry in the responses, if the resulting IPRAS is less than
the IPR, there is disagreement. A measure was considered
appropriate if the metric met the definition of appropri-
ateness by using all defined statistical methods. All statis-
tical analyses were performed by using SAS v. 9.4 (SAS
Institute, Cary, NC).
RESULTS

A total of 33 international experts were invited, of
whom 27 (81.8%) participated in Round 1 and 19
(57.5%) participated in both Rounds 1 and 2. At the
end of Round 1, 11 of 19 proposed quality indicators
were ranked as appropriate and 8 as uncertain. At the
end of Round 2, 14 of 21 quality indicators were ranked
as appropriate, 5 as uncertain, and 2 as inappropriate.
Tables 1 to 3 highlight the results of Round 2 ranking
along with suggested benchmarks for each appropriate
and valid measure. The valid quality indicators were
categorized into the pre-procedure (n Z 3), intra-
procedure (n Z 7), and post-procedure (n Z 4) quality
indicator categories.
Appropriate pre-procedure quality
indicators

The pre-procedure period includes all contact
between the endoscopist with the patient before
administration of sedation. The following measures
were deemed appropriate pre-procedure quality
indicators.

For patients in whom a diagnosis of dysplasia has
been made, the rate at which the reading is made by
a GI pathologist or confirmed by a second patholo-
gist before EET is begun.

Type of measure: Process
Performance target: 90%
www.giejournal.org
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TABLE 1. Appropriate quality indicators from the RAND/University of California, Los Angeles Appropriateness Method measures with median
score, number of experts in each category range, and a suggested threshold benchmark with range

Quality indicator
Median
score

No. of
experts

1-3 range

No. of
experts

4-6 range

No. of
experts

7-9 range
MAD-M
score Threshold

Pre-
procedure

The rate at which the reading is made by a GI pathologist or
confirmed by a second pathologist before EET is begun for
patients in whom a diagnosis of dysplasia has been made.

9 1 1 17 0.84 90 (75, 100)

Centers in which EET is performed should have available
HD-WLE and expertise in mucosal ablation and EMR techniques.

8 0 1 18 0.79 N/A

The rate at which documentation of a discussion of the risks,
benefits, and alternatives to EET is obtained from

the patient prior to treatment.

9 0 0 19 0.16 >98 (85, 100)

Intra-
procedure

The rate at which landmarks and length of BE is documented
(eg, Prague grading system) in patients with BE before EET.

8 1 1 17 1.1 90 (75, 100)

The rate at which the presence or absence of visible lesions is
reported in patients with BE referred for EET.

8 0 2 17 0.79 90 (60, 100)

The rate at which the BE segment is inspected by
using HD-WLE.

9 0 2 17 0.63 95 (0, 100)

The rate at which complete endoscopic resection
(en bloc resection or piecemeal) is performed in

patients with BE with visible lesions.

9 0 0 19 0.42 90 (80, 100)

The rate at which a defined interval for subsequent
EET is documented for patients undergoing EET

who have not yet achieved complete
eradication of intestinal metaplasia.

8 1 2 16 1.1 90 (0, 100)

The rate at which complete eradication of dysplasia is
achieved by 18 months in patients with BE-related
dysplasia or intramucosal cancer referred for EET.

9 0 0 19 0.42 80 (70, 95)

The rate at which complete eradication of intestinal
metaplasia is achieved by 18 months in patients with

BE-related dysplasia and intramucosal cancer referred for EET.

9 0 2 17 0.89 70 (50, 80)

Post-
procedure

The rate at which a recommendation is documented for
endoscopic surveillance at a defined interval for patients
who achieve complete eradication of intestinal metaplasia.

8 0 1 18 0.68 90 (50, 100)

The rate at which biopsies of any visible mucosal abnormalities
are performed during endoscopic surveillance after EET.

8 0 3 16 1.21 95 (50, 100)

The rate at which an anti-reflux regimen is
recommended after EET.

8 1 2 16 1.21 90 (50, 100)

The rate at which adverse events are being tracked and
documented in individuals after EET.

8 2 0 17 1.21 90 (50, 100)

BIOMED, P value, and interpercentile range adjusted for symmetry (IPRAS) values were determined appropriate in all cases.
MAD-M, Mean absolute deviation from the median; EET, endoscopic eradication therapy; HD-WLE, high-definition white light endoscopy; N/A, not applicable; BE, Barrett’s esophagus.

Quality indicators for EET
Evidence summary: Thepresence andgradeof dysplasia re-
mains the best predictor of the risk of developing malignancy
in patients with BE.42 However, there can be significant
heterogeneity in the pathologic interpretation of dysplasia,
with substantial rates of overdiagnosis of LGD and HGD
reported.43-46 The histologic features of LGD overlap in
some regard with regenerative changes. As a result, significant
interobserver variability exists among pathologists regarding
the interpretation of LGD. Agreement is better when HGD
and/or cancer versus nondysplastic BE is evaluated.6,47-51 Inter-
observer agreement is marginally better among specialized GI
pathologists compared with general pathologists.52,53
www.giejournal.org

Downloaded for AdminAigo AdminAigo (aigo@scstudiocongressi.it) at Italian Associatio
For personal use only. No other uses without permission.
The Vienna classification54 was developed to improve
interobserver variability in grading dysplasia among
pathologists. It is composed of 5 categories: (1) negative
for neoplasia and/or dysplasia, (2) indefinite for neoplasia
and/or dysplasia, (3) noninvasive low-grade neoplasia (low-
grade adenoma and/or dysplasia), (4) noninvasive high-
grade neoplasia (high-grade adenoma and/or dysplasia,
noninvasive carcinoma, and suspicionof invasive carcinoma),
and (5) invasive neoplasia (intramucosal carcinoma, submu-
cosal carcinoma or beyond).54 Additional techniques and/or
variables that have been investigated include the use of
immunohistochemistry and obtaining larger specimens via
Volume 86, No. 1 : 2017 GASTROINTESTINAL ENDOSCOPY 5
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TABLE 2. Appropriate quality indicators with numerator, denominator, type of measure (process/outcome), and suggested median threshold
benchmark with range

Metric Numerator Denominator Type Threshold

Pre-
procedure

The rate at which the reading is
made by a GI pathologist or

confirmed by a second pathologist
before EET is begun for patients in
whom a diagnosis of dysplasia

has been made.

No. of patients whose
dysplasia diagnosis is

made by a GI pathologist
or a second pathologist
before EET is begun.

All patients who receive
EET for treatment

of dysplasia.

Process 90 (75, 100)

Centers in which EET is performed
should have available HD-WLE and

expertise in mucosal ablation
and EMR techniques.

N/A N/A Process N/A

The rate at which documentation of
a discussion of the risks, benefits,

and alternatives to EET is obtained from
the patient prior to treatment.

No. of patients who
undergo EET with clear

documentation of
risks, benefits, and
EET alternatives.

All patients who
receive EET.

Process >98 (85, 100)

Intra-
procedure

The rate at which landmarks and length
of BE is documented (eg, Prague

grading system) in patients
with BE before EET.

No. of patients who
undergo EET after

documented landmarks
and length of BE
are established.

All patients who
receive EET.

Process 90 (75, 100)

The rate at which the presence or
absence of visible lesions is reported
in patients with BE referred for EET.

The no. of times endoscopists
specifically state that either

there were no lesions
seen on EGD or describe

lesions if they exist.

All endoscopies in
patients with BE
being considered

for EET.

Process 90 (60, 100)

The rate at which the BE segment
is inspected by using HD-WLE.

No. of times specific
documentation that HD-WLE
examination was performed

All endoscopies in
patients with BE being
considered for EET.

Process 95 (0, 100)

The rate at which complete endoscopic
resection (en bloc resection or

piecemeal) is performed in patients
with BE with visible lesions.

No. of times a report reads
that complete mucosal

resection was performed in
patients with visible lesions.

All patients with BE
with visible lesions
being considered

for EET.

Process 90 (80, 100)

The rate at which a defined interval for
subsequent EET is documented for
patients undergoing EET who have

not yet achieved CE-IM.

All patients undergoing
EET who have not

yet achieved CE-IM who
have a documented

EET interval recommendation.

All patients undergoing
EET who have not yet

achieved CE-IM.

Process 90 (0, 100)

The rate at which CE-N is achieved
by 18 months in patients

with BE-related dysplasia or
intramucosal cancer referred for EET.

Patients who are
referred for

EET for treatment
of BE-related dysplasia
or intramucosal cancer
who achieve CE-D
within 18 months.

All patients who are referred
for EET for treatment of
BE-related dysplasia or
intramucosal cancer.

Outcome 80 (70, 95)

The rate at which CE-IM is achieved by
18 months in patients with BE-related
dysplasia and intramucosal cancer

referred for EET.

Patients who are referred
for EET for treatment of
BE-related dysplasia or
intramucosal cancer
who achieve CE-IM
within 18 months.

All patients who are referred
for EET for treatment of
BE-related dysplasia or
intramucosal cancer.

Outcome 70 (50, 80)

(continued on the next page)

Quality indicators for EET
EMR.55,56 Importantly, the number of pathologists who agree
on the presence of dysplasia appears to correlate with an
increased risk of progression to cancer.44,45,57 Given these
data, the panel strongly agreed that a second pathologist
6 GASTROINTESTINAL ENDOSCOPY Volume 86, No. 1 : 2017
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(preferably a GI pathologist) confirm all diagnoses of BE-
related dysplasia before EET is initiated.

Centers where EET is performed should have
available high-definition white light endoscopy
www.giejournal.org
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TABLE 2. Continued

Metric Numerator Denominator Type Threshold

Post-
procedure

The rate at which a recommendation
is documented for endoscopic
surveillance at a defined interval
for patients who achieve CE-IM.

No. of patients with
CE-IM who have
a documented

surveillance interval
recommendation.

No. of patients who
achieve CE-IM.

Process 90 (50, 100)

The rate at which biopsies of any visible
mucosal abnormalities are performed

during endoscopic surveillance after EET.

No. of surveillance
procedures

with biopsies of
visible abnormalities.

No. of surveillance procedures
with visible abnormalities

present.

Process 95 (50, 100)

The rate at which an anti-reflux regimen
is recommended after EET.

Patients who are
recommended for

an anti-reflux regimen
after EET.

All patients who have
received EET.

Process 90 (50, 100)

The rate at which adverse events are
being tracked and documented in

individuals after EET.

Adverse events that
are tracked

and documented.

All endoscopic procedures
involving EET.

Process 90 (50, 100)

EET, endoscopic eradication therapy; HD-WLE, high-definition white light endoscopy; N/A, not applicable; BE, Barrett’s esophagus; CE-IM, complete eradication of intestinal
metaplasia; CE-N, complete eradication of neoplasia; CE-D, complete eradication of dysplasia.

Quality indicators for EET
(HD-WLE) and expertise in mucosal ablation and
EMR techniques.

Type of measure: Process
Performance target: N/A
Evidence summary: Endoscopists performing EET should

have access to the appropriate equipment needed to opti-
mize dysplasia detection, including high-definition endo-
scopes as suggested by recent guidelines.4 In addition, the
capability to perform both ablative techniques and EMR are
essential, given the high frequency of focal lesions and
nodular disease in patients referred for EET. Hence, it has
been proposed that centers performing endoscopic
ablation have the capability to perform EMR.4,24

The rate at which documentation of a discussion
of the risks, benefits, and alternatives to EET is ob-
tained from the patient before a course of treatment
is begun.

Type of measure: Process
Performance target: >98%
Evidence summary: Before EET is performed, it is essen-

tial that the informed consent process include discussions
of the risk of progression to cancer and/or dysplasia (if not
already present), appropriate surveillance and treatment
options, risks and/or benefits of each management strat-
egy, and a summary of the frequency and duration of
follow-up.11 It has been recommended that this
discussion be held during an outpatient clinic visit.24

However, given the distance many patients travel to
undergo EET at expert and/or referral centers, the
optimal method of obtaining informed consent is
uncertain. Potential options include a dedicated
outpatient consultation, a pre-procedure telephone call,
or a detailed discussion before the planned EET proced-
ure. All panelists felt this was an important step before
EET is begun.
www.giejournal.org
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Appropriate intra-procedure quality
indicators

The intra-procedure period extends from the administra-
tion of sedation to the removal of the endoscope. This period
includes all the technical aspects of the procedure including
completion of the examination and therapeutic maneuvers
(process measures) along with outcomes measures related
to therapeutic maneuvers. The following were considered
appropriate intra-procedure quality indicators.

The rate at which landmarks and length of BE is
documented by using the Prague criteria58 in
patients with BE before EET.

Type of measure: Process
Performance target: 90%
Evidence summary: Current guidelines support the use

of the Prague criteria in describing the extent of meta-
plastic change along with the location of the diaphragmatic
hiatus, gastroesophageal junction, and squamocolumnar
junction in the endoscopy report.4,5,24 The Prague C & M
criteria were developed by the International Working
Group for Classification of Oesophagitis by using validated,
explicit, consensus-driven criteria.58 This includes
assessment of the circumferential and maximal extent of
the visualized columnar-lined esophagus as well as endo-
scopic landmarks such as a diaphragmatic hiatal pinch
and the proximal extent of the gastric folds. Reliability co-
efficients for a BE segment �1 cm were high (0.72),
whereas that for a BE segment <1 cm was low (0.22).
These criteria have been validated in multiple studies
among experts and trainees and among Western and Asian
endoscopists.59-62 A recent study, currently in abstract
form, showed that the before-EET BE extent as measured
by the Prague criteria58 is associated with the rate of
achieving CE-IM, and this was true for both the circumfer-
ential and maximal parameters.63 Because this system does
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TABLE 3. Quality indicators ranked as inappropriate or uncertain using the RAND/University of California, Los Angeles Appropriateness Method
measures

Quality indicator Type
Median
score

No. of
experts
1-3

range

No. of
experts
4-6

range

No. of
experts
7-9

range
MAD-M
score BIOMED P value IPRAS Threshold

Pre-
procedure

The rate at which
EET is performed

by trained
endoscopists

(determined by
volume of

cases per year).

Process 5 6 9 4 1.79 Uncertain Uncertain Uncertain 90 (0, 100)

Intra-
procedure

The rate at which
the BE segment is

inspected by
using optical

chromoendoscopy.

Process 5 5 7 7 1.94 Uncertain Uncertain Uncertain 75 (0, 100)

The rate at which
appropriate and

recommended ablation
steps are implemented

during RFA.

Process 4 9 6 4 2.26 Uncertain Uncertain Uncertain 75 (0, 100)

Post-
procedure

The rate at which the first
endoscopy after CE-IM

with biopsies is performed
within 6 months after
completion of CE-IM.

Process 5 9 7 3 2.37 Uncertain Uncertain Uncertain 50 (0, 90)

The rate at which
the exact distance
from the incisors
and endoscopic

appearance of the new
squamocolumnar

junction, obtained by
using HD-WLE
and optical

chromoendoscopy
after CE-IM, is reported.

Process 3 11 6 2 1.58 Uncertain Inappropriate Inappropriate 60 (0, 90)

The rate at which
symptoms of

gastroesophageal
reflux are

documented
after EET.

Outcome 3 10 5 4 2.42 Uncertain Inappropriate Inappropriate 50 (0, 90)

The rate at which
recurrence
of intestinal

metaplasia is tracked
and documented

in patients
who achieve CE-IM.

Outcome 8 1 6 12 1.58 Uncertain Appropriate Appropriate 80 (50, 100)

MAD-M, Mean absolute deviation from the median; IPRAS, interpercentile range adjusted for symmetry; EET, endoscopic eradication therapy; BE, Barrett’s esophagus; RFA, radio
frequency ablation; CE-IM, complete eradication of intestinal metaplasia; HD-WLE, high-definition white light endoscopy.

Quality indicators for EET
not account for columnar-lined epithelium (islands) that
are not continuous with the squamocolumnar junction, it
may underestimate the true maximal extent of BE and
potentially the highest grade of dysplasia.64,65 The panelists
acknowledged that improved patient outcomes (eg, higher
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rates of CE-IM) from using endoscopic classification sys-
tems for BE such as the Prague criteria58 have not been
established by formal investigation, and patients with any
extent of intestinal metaplasia currently are managed
similarly.5
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Quality indicators for EET
The rate at which the presence or absence of
visible lesions is reported in patients with BE
referred for EET.

Type of measure: Process
Performance target: 90%
Evidence summary: Visible lesions within the BE

segment should be described clearly and include nodular-
ity, ulceration, plaques, areas of depression, strictures, and
areas of mucosal discoloration, no matter how subtle when
present and regardless of how they are detected (HD-WLE
or optical chromoendoscopy).66 The Paris classification67

provides a uniform grading system for visible lesions
identified during upper endoscopy. Visible lesions are
described as follows: protruded lesions, 0-Ip (peduncu-
lated) 0-Is (sessile) and flat lesions, 0-IIa (superficially
elevated), 0-IIb (flat), 0-IIc (superficially depressed), and
0-III (excavated).67 Lesions classified as 0-Is, 0-IIc, and 0-
III are most likely to harbor invasive cancer, whereas 0-
IIa and 0-IIb are unlikely to contain invasive cancer. In a
study that included 344 patients with BE with 380
neoplastic lesions who were referred for EET, type IIa
(37%) and IIb (28%) were most commonly described.
The mean kappa value for interobserver agreement was
0.86 and for intraobserver agreement was 0.89 by using
still images.68 A retrospective study showed that most
endoscopically resected early BE neoplasia are type 0-II,
and submucosal infiltration is more often encountered in
type 0-I and 0-IIc lesions.69 However, unlike the
Japanese classification for early gastric cancer, use of the
Paris classification67 has not been evaluated in BE-related
neoplasia as a prognostic tool. The British Society of
Gastroenterology guidelines recommend describing all
visible lesion morphology by using the Paris classification
because it provides an indication of the likelihood of inva-
sive cancer and aids communication between clinicians,
although presently it cannot be used to predict prog-
nosis.24 The panelists acknowledged that there was a
lack of data demonstrating improved patient outcomes
with use of the Paris classification in describing visible
lesions.

The rate at which the BE segment is inspected by
using HD-WLE.

Type of measure: Process
Performance target: 95%
Evidence summary: The use of HD-WLE should be

considered as the standard of care and the first critical
step in the evaluation of patients with BE undergoing sur-
veillance or being considered for EET. Although there are
no data from randomized controlled trials comparing
HD-WLE to standard definition white light endoscopy,
this recommendation has been endorsed by guidelines
and consensus documents.4,5,24 Indirect evidence from 3
prospective trials and a single retrospective study suggests
that HD-WLE is more sensitive than standard definition
white light endoscopy in the detection of BE-related
neoplasia.70-73
www.giejournal.org
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The rate at which endoscopic resection (defined
as en bloc resection or piecemeal) is performed in
patients with BE with visible lesions.

Type of measure: Process
Performance target: 90%
Evidence summary: The role of EMR as a diagnostic and/

or staging and therapeutic tool in the management of BE-
related neoplasia is well-described. Several studies have
demonstrated that EMR results in a change in the histo-
pathologic diagnosis of patients with BE with neoplasia
referred for EET.74-77 Results from a multicenter cohort
study showed that EMR resulted in a change in diagnosis
in 30% of patients with BE with early neoplasia.78 In
addition, provision of a larger specimen results in an
improvement in interobserver agreement among
pathologists, compared with biopsy specimens.56,79

Consistent with published guidelines,4,5,24,80 all panelists
agreed that EMR should be performed in patients with
nodularity within the BE segment as the initial diagnostic
(to determine the T-stage and/or grade of dysplasia) and
therapeutic maneuver.

Among patients undergoing EET who have not yet
achieved CE-IM, the rate at which a defined interval
for subsequent EET is documented.

Type of measure: Process
Performance target: 90%
Evidence summary: Although there are no data

comparing outcomes (CE-IM, recurrence rates, progres-
sion rates to cancer) in patients in whom a defined interval
for subsequent EET is documented, the panelists agreed
that this was an important aspect in the management of
BE-related neoplasia in patients undergoing EET. Caution
was exercised against evaluating the rate at which patients
undergo EET at specified time intervals (every 2-3 months)
to account for variable clinical practices and noncompliant
patients. A study evaluating national practice patterns
showed that in both academic and community practices,
patients are treated with radiofrequency ablation (RFA) at
approximately 3-month intervals.81

The rate at which complete eradication of
neoplasia is achieved by 18 months in patients
with BE-related dysplasia or intramucosal cancer
referred for EET.

Type of measure: Outcome
Performance target: 80%
The rate at which CE-IM is achieved by 18 months

in patients with BE-related dysplasia and intramu-
cosal cancer referred for EET.

Type of measure: Outcome
Performance target: 70%
Evidence summary: Several studies (including data from

randomized controlled trials) have demonstrated the
following: (1) Patients with BE-related HGD, intramucosal
cancer (T1a) and true LGD are ideal candidates for EET,
and (2) current therapies available (EMR and RFA) are
effective, with a favorable safety profile.21 The goal of
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Quality indicators for EET
EET is complete eradication of dysplasia (CE-D) and CE-IM;
CE-D alone is not an optimal endpoint for EET given the
risk of metachronous neoplasia (seen in up to 30% of cases
after EMR).16

Two randomized controlled trials have shown that RFA
achieves a high rate of CE-D and CE-IM and reduces the
risk of progression to cancer.13,82 A recent multicenter
randomized controlled trial randomized 136 patients
with a confirmed diagnosis of LGD to either RFA or sur-
veillance (control). During a 3-year follow-up since
randomization, ablation reduced the risk of progression
to HGD or EAC by 25% (ablation 1.5% vs controls
26.5%; 95% confidence interval [CI], 14.1-35.9; P <
.001) and risk of progression to EAC by 7.4% (1.5% vs
8.8%; 95% CI, 0-14.7; P Z .03). CE-D and CE-IM rates
were significantly higher in the ablation group (CE-D
92.6% vs 27.9%, CE-IM 88.2% vs 0; P < .001).82 Results
from the AIM dysplasia trial demonstrated a significantly
higher rate of CE-D and CE-IM in patients undergoing
ablation compared with those who received a sham pro-
cedure (LGD: CE-D 90.5% vs 22.7%, HGD: CE-D 81% vs
19%; P < .001; CE-IM over all 77.4% vs 2.3%; P < .001).
Patients in the ablation group had less disease progres-
sion (3.6% vs 16.3%; P Z .03) and fewer cancers (1.2%
vs 9.3%; P Z .04).13 Durability data from this study
showed that at 3 years, CE-D and CE-IM were noted in
98% and 91% of patients, respectively, allowing for main-
tenance RFA and >85% and >75%, respectively, without
maintenance RFA. The rate of progression to EAC was
0.55%/patient-years and to any neoplasia was 1.37%/pa-
tient-years.83 At 5 years, CE-D and CE-IM were noted in
99% and 90% of patients, respectively.84 A European
multicenter study (EURO-II) that reported long-term out-
comes of combined EMR and RFA for patients with BE
with HGD and/or EAC showed that CE-D was achieved
in 121 of 132 patients (92%) and CE-IM in 115 of 132 pa-
tients (87%), based on an intention-to-treat analysis.85

The Amsterdam group also reported long-term data on
54 patients enrolled in 4 consecutive cohort studies and
showed CE-D and CE-IM rates of 90% at 5 years of
follow-up.18 A single-center retrospective study that as-
sessed outcomes associated with multiple-modality EET
showed CE-D and CE-IM rates of 95% and 83%, respec-
tively.86 Data from the UK patient registry compared
CE-D and CE-IM rates between 2 time intervals (2008-
2010 and 2011-2013) and reported improvement in
both CE-D and CE-IM rates between the 2 time periods,
from 77% and 56% to 92% and 83%, respectively (P <
.0001).87 Results from the US RFA Registry, which
included 5521 patients, showed that CE-IM was achieved
in 85% of patients.88 Finally, a systematic review and
meta-analysis (18 studies, 3802 patients) published in
2013 assessed the efficacy and durability of RFA for pa-
tients with dysplastic and nondysplastic BE and showed
a CE-D rate of 91% (95% CI, 87%-95%) and CE-IM rate
of 78% (95% CI, 70%-86%).89
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In addition to an extensive discussion regarding these
published data, the panel members drafted these quality
indicators after also accounting for patient noncompliance
and those referred to surgery. The decision to specify an
18-month time period to achieve CE-D and CE-IM was
made to make these quality indicators more specific and
after accounting for the median number of sessions
required to achieve CE-IM.

Appropriate post-procedure quality indicators
The post-procedure period, for the purpose of this

document, extends from the time of CE-IM to subsequent
follow-up. This includes surveillance endoscopy and biopsy
strategies and the documentation and tracking of adverse
events. The following measures were considered appro-
priate post-procedure quality indicators.

Among patients who achieve CE-IM, the rate at
which a recommendation is documented for endo-
scopic surveillance at a defined interval.

Type of measure: Process
Threshold: 90%
Evidence summary: The reported rates for CE-IM after a

combination of EMR and RFA ranged between 72% and
97%.18,19,83,88,90-96 Despite the effectiveness of EET, recur-
rence rates of 0% to 15% for dysplasia and 5% to 39.5% for
intestinal metaplasia are reported,16,17,19,20,83,90-92,97-101

raising concern regarding the durability of EET. Therefore,
current guidelines recommend endoscopic surveillance
with biopsies after EET. Although there are no data to vali-
date specific surveillance intervals, expert opinion suggests
an initial endoscopic examination at 3 to 6 months after CE-
IM is achieved, followed by similar surveillance intervals
based on pretreatment histology. Consistent with currently
available data and society guidelines, all panelists agreed that
endoscopic surveillance was essential after EET was
completed for BE-related neoplasia. However, given the
paucity of evidence directing the intervals between these
surveillance examinations, no quality indicator could be
developed for interval length.

During endoscopic surveillance after EET, the rate
at which biopsies of any visible mucosal abnormal-
ities are performed.

Type of measure: Process
Threshold: 95%
Evidence summary: As reviewed under metric Appro-

priate post-procedure quality indicators (Among patients
who achieve CE-IM, the rate at which a recommendation
is documented for endoscopic surveillance at a defined in-
terval), the panel agreed that endoscopic surveillance after
EET is essential. Consistent with themost recent ACG guide-
lines for BE, the panel uniformly agreed that for the confir-
mation of persistent or recurrent neoplasia or metaplasia,
histology is required.4 This recommendation is consistent
with the prerequisite of histology in the United States for
diagnosis of intestinal metaplasia during any endoscopy.
There is currently no standardized technique for
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Quality indicators for EET
surveillance biopsies after EET. Although previous studies
have reported sampling of the new squamocolumnar
junction along with implementation of the Seattle protocol
for sampling every 1 to 2 cm in 4-quadrant fashion for the
entire length of pretreatment BE segment, this remains an
expert opinion.102-104 Other data suggest that there is no
additional yield from biopsies >2 cm from the gastroesoph-
ageal junction in the absence of a visible lesion in the neo-
squamous epithelium and that surveillance biopsies of
normal squamous neosquamous tissue beyond 2 cm
from the gastroesophageal junction are unnecessary.99 As
such, the panel agreed that surveillance biopsies are
needed and should at the very least target visible mucosal
abnormalities, but the panel otherwise declined to
endorse a specific surveillance endoscopy strategy.

The rate at which an anti-reflux regimen is
recommended after EET.

Type of measure: Process
Threshold: 90%
Evidence summary: The role of uncontrolled gastro-

esophageal reflux in the progression of BE to EAC is estab-
lished.3,105-107 Nearly 25% of patients with BE did not have
normalization of intraesophageal pH when they were stud-
ied with pH monitoring.107-109 Before EET, the clinical
importance of ongoing reflux was debated, because most
patients achieved effective symptom control with proton
pump inhibitor therapy. However, it has been reported
that uncontrolled reflux is associated with persistence of
intestinal metaplasia after RFA.110 A recent study
demonstrated that hiatal hernia size >4 cm was a
significant predictor of recurrence of BE with HGD or
intramucosal carcinoma,111 and another study found that
effective intraesophageal pH control was associated with
improved RFA outcomes.112 Together, these data suggest
that uncontrolled reflux may be an important
determinant of recurrent intestinal metaplasia after EET
and emphasize the importance of maintaining an
effective anti-reflux regimen after EET. The most recent
ACG guidelines recommend continued medical anti-
reflux therapy, with a goal of minimizing the frequency
of reflux symptoms (<1 time per week) and achieving
the absence of esophagitis on endoscopy.4 Although
there are no data to suggest a role for anti-reflux surgery,
expert opinion suggests selective use of fundoplication
for patients with persistent or refractory symptoms that
are clearly related to gastroesophageal reflux. Based on
these data and guidelines, the majority of the panel agreed
that recommending an anti-reflux regimen is important af-
ter completion of EET.

The rate at which adverse events are being tracked
and documented in individuals post EET.

Type of measure: Process
Threshold: 90%
Evidence summary: Despite the relative safety of EET for

BE, significant adverse events can occur and must be recog-
nized. A recent systematic review andmeta-analysis of 37 pub-
www.giejournal.org
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lished manuscripts found a pooled rate of adverse events for
EET of 8.8% (95% CI, 6.5%-11.9%).21 The overall rate for
stricture formation was 6%, and the rate of perforation was
0.6%. The majority of adverse events occurred in patients
who had EMR. The addition of EMR to RFA for completion
of EET resulted in a 4.4-fold increase in the incidence of
adverse events over RFA alone. The meta-analysis was limited
by the heterogeneity of the studies, whereby it was difficult to
separate adverse events that couldbedirectly attributed toRFA
or EMR. Based on this systematic review and meta-analysis,
along with previously reported rates of adverse events, the
panel strongly supported the practice of actively tracking and
documenting adverse events occurring after completion of
EET. The panel debated the setting of benchmark rates of
adverse events (for instance, an post-procedure stricture rate
of�8%). Although such an outcomequality indicatormeasure
would be highly desirable, the heterogeneity of reported out-
comes data on adverse events coupled with the wide diversity
of patient populations receiving EETmade it impossible to sol-
idly ground suchmeasures in data. Because an inappropriately
benchmarked quality indicator could have perverse conse-
quences, including “cherry-picking” of patients at low risk for
adverse events, the panel chose to focus for now on the
tracking and documentation of these events, as opposed to
the proportion with them, in the hope that in the future this
process measure might be replaced by an outcome measure
adequately supported by data.

Inappropriate or uncertain quality indicators
The quality indicators found to be inappropriate or un-

certain after final ranking was completed are depicted in
Table 3.

After-round 2 survey results. Results from the after-
Round 2 survey completed by 16 of the panel members are
highlighted in Table 4. With regard to the Round 1 ranking,
93.8% of the panelists felt that the instructions were clear,
and 75% found the task easy. The majority of the panelists
felt that the literature review was objective (81.3%) and
informative (87.5%). All respondents agreed that the
moderator functioned effectively as a group leader and
that the discussion was informative. The discussion
during the Round 2 face-to-face meeting influenced the
rankings for 81.2% of panelists. Finally, the vast majority
of panelists felt that their own ratings reflected the overall
appropriateness (87.5%) and that this panel process can
lead to an official set of recommendations for quality indi-
cators in EET (81.3%).
DISCUSSION

Several advances in the field of EET have resulted in a
paradigm shift in the management of patients with BE-
related neoplasia. However, although available data sup-
port the increasing use of EET in patients with BE-related
neoplasia, quality indicators for EET are lacking. Defining
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TABLE 4. After-study questionnaire results

Question Not at all/little Somewhat Pretty much/very much

Round 1 n (%) n (%) n (%)

How easy did you find the task? 0 4 (25) 12 (75)

How onerous did you find the task? 12 (75) 1 (6.3) 3 (18.8)

How clear were the instructions? 0 1 (6.3) 15 (93.8)

How inconsistent do you believe they were? 12 (75) 3 (18.8) 1 (6.3)

How much did it influence your first round ratings?
(due to effects of fatigue, memory, different
times to rate, format of instrument, etc)

6 (37.6) 9 (56.3) 1 (6.3)

How useful did you find the online REDCap rating system? 0 3 (18.8) 13 (81.2)

Literature review

How completely did you read it? 2 (12.5) 5 (31.3) 9 (56.3)

How objective was it? 0 3 (18.8) 13 (81.3)

How informative was it? 0 2 (12.5) 14 (87.5)

How much did it influence your second round ratings? 1 (6.3) 7 (43.8) 8 (50.1)

Panel meeting (Round 2)

How many hours did you spend reading it?

How well did the moderator function as a group leader? 0 0 16 (100)

How informative was the discussion? 0 0 16 (100)

How argumentative was the discussion? 5 (31.3) 8 (50) 3 (18.8)

How much did the feedback from the first round
ratings influence your second round ratings?

2 (12.5) 5 (31.3) 9 (56.3)

How much did the discussion influence
your second round ratings?

0 3 (18.8) 13 (81.2)

Overall experience

How well do you believe your own ratings reflect
the appropriateness of quality metrics for EET?

0 2 (12.5) 14 (87.5)

How well do you believe the panel’s ratings will reflect
the appropriateness of quality metrics for EET?

0 3 (18.8) 13 (81.3)

How much do you believe that this panel process can
lead to an official set of recommendations for
quality metrics in EET?

0 3 (18.8) 13 (81.3)

EET, Endoscopic eradication therapy.

Quality indicators for EET
quality indicators may help to ensure the delivery of high-
quality care. In this era of value-based and quality-based
healthcare, the development of quality indicators that
benchmark performance is critical. The quality of health
care can be measured by comparing the performance of
an individual or a group of individuals with an ideal or
benchmark.113 Quality indicators often are reported as
ratios between the incidence of correct performance and
the opportunity for correct performance or as the
proportion of interventions that achieve a predefined
goal.114 Quality indicators are held to a higher standard
compared with published guidelines, and nonadherence
to a quality indicator reflects suboptimal care.31 In this
current health care landscape, the Department of Health
and Human Services aims to reform health care delivery
through increased use of incentives to foster
higher value care with a goal of linking 90% of all
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Medicare fee-for-service payments to quality or value by
2018.115,116 By using reporting systems such as the Merit-
based Incentive Payment System (the latest transformation
of the Physician Quality Reporting System), physicians will
be required to track and report their performances during
endoscopy, and reimbursement will be linked to reporting
and performance on defined quality indicators. The Na-
tional Quality Forum has established a framework for
several high-quality measures. These key components
include the following: important to measure and reportd
evidence based, scientific acceptabilitydreliability and
validity, feasibility, usability, and comparison to related or
competing measures.117 Quality indicators need to be
precisely defined with a clear description of the
numerator and denominator along with the performance
benchmark. In addition, any initiative that generates
quality indicators should not only focus on process
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measures but also on outcomes measures. Finally,
gastroenterologists and national gastroenterology
societies need to drive the development of quality
indicators rather than accept potentially flawed indicators
introduced by administrative or governmental
agencies.27,115 The development of quality indicators for
EET by using a formal validated methodology is reported
in this document.

Quality is a key focus for gastroenterology, driven by a
desire to promote best practice among gastroenterologists
and to foster evidence-based care. The development of
quality indicators for EET has several important implica-
tions. Compliance with this group of quality indicators
has the potential to improve quality of care, reduce vari-
ability in health care, and ultimately improve patient out-
comes. Establishing quality indicators is also in line with
the current health care landscape as it transitions from a
volume-based to a value-based and quality-based system.
The current study methodology does not provide the level
of evidence and strength of recommendation. However, it
should be recognized that the goal of this document is not
to promote or create specific practice guidelines but rather
to provide baseline quality indicators by which patients,
physicians, payers, and institutions may assess the quality
of care related to EET for patients with BE-related
neoplasia. The strengths of this initiative include (1) the
use of a formal, well-described methodology that included
an international panel of experts to develop appropriate
and valid quality indicators in EET, (2) the development
of well-defined quality indicators with inclusion and exclu-
sion criteria for the numerator and denominator for the in-
dicator, (3) the definition of threshold benchmarks for
clinical practice, and (4) the development of outcomes
measures that are tied to outcomes of interest such as
complete eradication rates and adverse events.

As the field continues to expand and evolve, quality in-
dicators undoubtedly will need to be refined and updated.
Future studies need to assess the impact of implementa-
tion of these quality indicators on relevant patient out-
comes (CE-IM, progression to cancer, adverse events,
and mortality). The next steps will include addressing chal-
lenges in the process of measurement and evaluation. The
feasibility of incorporating these quality indicators into na-
tional repositories and linking them to public reporting
and reimbursement will need to be evaluated. The GI
Quality Improvement Consortium, Ltd, a joint initiative of
the ACG and the ASGE, established a data repository and
benchmarking tool. This registry has an expanding
colonoscopy and EGD database and may provide the
infrastructure required for such an endeavor. Future
work also needs to address the issues of implementation
costs, measurement fatigue, and unintended conse-
quences of implementation of quality indicators.115,118,119

This process identified several areas of future research
related to quality indicators that were considered impor-
tant but not ranked as appropriate for various reasonsd
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lack of high-quality data being the most common reason.
Performance of EET by trained endoscopists (determined
by volume of case per year) was considered as a quality in-
dicator. However, limited data exist on the extent of
training necessary to perform EET adequately,120-122 and
a formal determination of what constitutes competency
in EET by using a validated competency assessment tool
is needed. It is clear that practitioners of EET need to (1)
have expertise in careful inspection of BE by using HD-
WLE and optical chromoendoscopy, (2) be able to recog-
nize visible lesions within the BE segment, (3) be trained
in the performance of EMR and ablative techniques, and
(4) be equipped for the management of adverse events
(perforations, bleeding, strictures, and recurrence). Future
studies need to clarify the role of advanced imaging tech-
niques in guiding EET. Further research is required to
assess the impact of using standardized grading systems
for BE (Prague criteria58) and Paris classification67 for
visible lesions on patient outcomes. The role of
gastroesophageal reflux monitoring and pH control
needs clarification. Finally, future prospective studies that
use standardized definitions for study endpoints and
focus on recurrence as the primary outcome are
required. These studies will provide important data on
the annual recurrence risk and predictors of recurrence,
which can help generate evidence-based recommenda-
tions regarding surveillance endoscopic and biopsy proto-
cols after CE-IM.

In conclusion, this physician-led initiative identified and
formally validated quality indicators for EET in patients
with BE-related neoplasia. The ultimate purpose of gath-
ering data on these quality indicators was to identify per-
formance gaps that allow for targeted improvement
efforts in delivering quality endoscopy care to patients.
These quality indicators may be assessed by individuals,
practices, and payers. These quality indicators and bench-
mark targets also may be incorporated into the training
curriculum of new endoscopists. Compliance with these
quality indicators should improve the quality of manage-
ment of patients with BE-related neoplasia.
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APPENDIX 2. RANKING INSTRUCTIONS
PROVIDED TO ALL PANEL MEMBERS

Dear Colleagues,
Thank you for participating in the Quality Measures in

Endoscopic Eradication Therapies In Barrett’s Esophagus
Consensus DocumentdThe TREAT-BE (Treatment With
Resection And Endoscopic Ablation Techniques For Bar-
rett’s Esophagus) Consortium development process.

The aim of this initiative is to systematically evaluate and
enumerate quality measures for endoscopic eradication
therapies (EETs) in patients with Barrett’s esophagus
(BE) by using validated and formal methodology. The ulti-
mate objective is to improve quality of care delivered to pa-
tients with BE.

The following link will take you to an online list of qual-
ity measures. These are measures that have been short-
listed by the before-, during-, and post-procedure EET
quality metrics subcommittees. You will be prompted to
rate the proposed quality measures according to your
perceived appropriateness and necessity in clinical prac-
tice. Please use the following instructions when ranking
the proposed quality measures:
1. The purpose of these measures is to assist practitioners

with quality improvement. All measures are intended to
be calculated and reported at the practice level and
need not have a direct benefit to an individual patient.
Practices will be able to compare themselves with one
another in hopes that practices will feed back their
own data to institute quality improvement initiatives
when appropriate.

2. The measures do not necessarily have to apply to any
one specific patient, but rather, they may pertain to
the overall care of patients with BE.

3. A measure is considered valid if compliance with this
measure is critical to providing quality care to patients
with BE, exclusive of costs or feasibility. Do not consider
cost implications or the feasibility of implementing the
measure in your rankings.
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4. Base your rankings on your own personal judgment and
not what you believe other experts or the panel might
say.

5. Consider these measures for the average patient pre-
senting to the average physician at an average hospital.

6. For suggested quality measures that you feel are appro-
priate, please suggest a threshold percentage as a
benchmark.

7. Please complete the online questionnaire by August 15.
8. We will contact you to revise your rankings if the rank-

ings do not follow the instructions above. If you feel a
measure is unreasonable, not useful, or dangerous,
please rank it a 1 instead of leaving it blank.

9. Once all of your responses are received, we will
analyze the rankings and present the blinded, aggre-
gate results at the expert panel meeting on Friday,
November 13.
Thank you, and please feel free to contact us with any

questions.
APPENDIX 3. SEARCH STRATEGY FOR
SYSTEMATIC REVIEW

The asterisk * is a truncation symbol that returns any
variation that follows the root word. For example, injur*
will return injury, injuries, injured, etc. Adjacency is indi-
cated by ‘adjN’ where ‘N’ is the amount of word separation
allowed. In Ovid Medline ‘adj3’ allows up to a 2-word sep-
aration (N-1 word separation). ‘tw’ is the Ovid text word
tag and searches the title and abstract field, whereas ‘kf’
searches the author-supplied keyword field. Finally, ‘/’ indi-
cates a medical subject heading (MeSH) with ‘exp’ indi-
cating that all narrower vocabulary terms were searched
as well.

Search performed on August 12, 2015
Database(s): Ovid MEDLINE(R) In-Process and Other

Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid
MEDLINE(R) 1946 to Present
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SEARCH STRATEGY: Ovid Medline

# Searches Annotations

1 barrett*.tw,kf. or exp barrett esophagus/ Barrett’s esophagus

2 limit 1 to (english language and yrZ”1990 -Current”) Limits applied

3 (((catheter or electric* or radiofrequenc* or radio frequenc* or RF or surgical
or technique* or thermal or RFA or laser*) adj2 ablation*) or

electrocautery).tw,kf. or exp catheter ablation/

radiofrequency ablation

4 (cryotherap* or ((cold or cryogenic or hypothermal or cryoballon) adj2 (therap*
or surg* or ablation*)) or cryotherm* or cryotreatment* or cryosurg* or cryo-surg*

or cryoablation*).tw,kf. or exp cryotherapy/ or exp cryosurgery/

cryotherapy

5 (endoscop* or oesophagoscop* or esophagoscop* or oesophagogastroduodenoscop* or
esophagogastroduodenoscop*).tw,kf. or exp endoscopy/ or esophagoscopy/ or exp endoscopes/

endoscopy

6 ((laser adj2 (microscop* or cytometr* or endomicroscop*)) or cslm).tw,kf. confocal laser
endomicroscopy

7 (high resolution adj3 (endoscop* or oesophagoscop* or esophagoscop* or
oesophagogastroduodenoscop* or esophagogastroduodenoscop*)).tw,kf.

high resolution endoscopy

8 (((endoscop* or oesophagoscop* or esophagoscop* or oesophagogastroduodenoscop* or
esophagogastroduodenoscop*) adj3 (muc* adj2 resection*)) or (endoscopic adj2 mucosectom*)).tw,kf.

endoscopic mucosal resection

9 ((endoscop* or oesophagoscop* or Esophagoscop* or oesophagogastroduodenoscop* or
esophagogastroduodenoscop* or angioscop* or arthroscop* or bronchoscop* or

colposcop* or culdoscop* or cystoscop* or colonoscop* or sigmoidoscop* or enteroscop*
or duodenoscop* or gastroscop* or proctoscop* or fetoscop* or hysteroscop* or

laparoscop* or laryngoscop* or mediastinoscop* or neuroendoscop* or thoracoscop* or
ureteroscop*) adj3 submuc* adj3 dissection*).tw,kf.

endoscopic submucosal
dilation

10 ((Endosonograph* or (endoscop* or oesophagoscop* or Esophagoscop* or
oesophagogastroduodenoscop* or esophagogastroduodenoscop* or angioscop* or

arthroscop* or bronchoscop* or colposcop* or culdoscop* or cystoscop* or colonoscop* or
sigmoidoscop* or enteroscop* or duodenoscop* or gastroscop* or proctoscop* or
fetoscop* or hysteroscop* or laparoscop* or laryngoscop* or mediastinoscop* or

neuroendoscop* or thoracoscop* or ureteroscop*)) adj2 (ultrasound* or
ultrasongraph* or echo* or ultrasonic)).tw,kf. or Endosonography/

endoscopic
ultrasound/ultrasonography

11 ((endoscop* or oesophagoscop* or Esophagoscop* or oesophagogastroduodenoscop*
or esophagogastroduodenoscop* or angioscop* or arthroscop* or bronchoscop*
or colposcop* or culdoscop* or cystoscop* or colonoscop* or sigmoidoscop*
or enteroscop* or duodenoscop* or gastroscop* or proctoscop* or fetoscop*

or hysteroscop* or laparoscop* or laryngoscop* or mediastinoscop* or
neuroendoscop* or thoracoscop* or ureteroscop*) adj2

eradicat* adj2 (therap* or treatment*)).tw,kf.

endoscopic eradication
therapies

12 ((clinical or patient-relevant or rehabilitation or treatment or short
term or long term or recovery) adj3 (effectiveness* or outcome* or efficac* or

effectiveness)).tw,kf. or Treatment Outcome/

treatment outcomes

13 (Recurren* or Recrudescence* or Relapse*).tw,kf. or Recurrence/ recurrence

14 (Durab* or perdur* or long lasting).tw,kf. durability

15 ((Complete adj2 eradicat*) or ((disease or progression or event or barrett*)
adj2 free)).tw,kf. or Disease-Free Survival/

complete eradication

16 ((adverse or undesirable or injurious) adj2 effects).tw,kf. or ae.fs. adverse effects

17 (progression* or course* or development or evolution or
exacerbation*).tw,kf. or exp disease progression/

progression

18 (strictur* or constriction* or stenos* or resteno*).tw,kf. or
“Esophageal Stenosis”/ or “Constriction, Pathologic”/

stricture

19 (perforation* or puncture* or hole* or tear* or fissure or rupture* or rip or
rips or ripping or ripped or dissection* or clip*).tw,kf. or exp Esophageal

Perforation/ or Rupture/ or Rupture, Spontaneous/

perforation

(continued on the next page)
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SEARCH STRATEGY. Continued

# Searches Annotations

20 (bleed* or h?emorrhag* or (blood adj2 loss*) or h?ematoma*
or h?ematocel* h?ematur* or extrava* or purpura* or ecchymo* or epistax*

or exsanguination* or h?ematemesis or melena* or h?emarthros* or
h?emobilia* or h?emoperitoneum* or hemoptys* or h?emothorax*

or h?emopneumothorax* or aneurysm* or aneurism*).tw,kf. or exp “hemorrhage”/ or
exp “Aneurysm, Ruptured”/ or “Cerebral Hemorrhage, Traumatic”/

bleeding

21 (surviva* or morbidit* or mortalit* or ((case* or outcome*) adj2 fatal*) or
death rate* or incidenc* or prevalence* or cause of death).tw,kf. or exp
Morbidity/ or exp Mortality/ or exp Survival Analysis/ or Survival Rate/

survival/morbidity/mortality

22 (narrow band imaging* or narrowband imaging*).tw,kf. or Narrow Band Imaging/ narrow band imaging

23 Low grade dysplasia*.tw,kf. low-grade dysplasia

24 High grade dysplasia*.tw,kf. high-grade dysplasia

25 Biops*.tw,kf. or exp Biopsy/ biopsy/biopsies

26 surveillance.tw,kf. or exp health surveys/ surveillance

27 ((oesophag* or esophag*) adj2 (adenocarcinoma* or malignant adenoma* or
granular cell carcinoma* or tubular carcinoma* or cribriform

carcinoma*)).tw,kf. or ((exp esophagus/ or barrett esophagus/) and exp adenocarcinoma/)

esophageal
adenocarcinoma

28 ((observer or interobserver or inter-observer or intraobserver or
intra-observer) adj2 agreement*).tw,kf.

interobserver/intraobserver
agreement

29 ((observer or interobserver or inter-observer or intraobserver or intra-observer)
adj2 (variat* or variab* or bias*)).tw,kf. or Observer Variation/

interobserver variability

30 (Pathol* or histopath* or telepathol*).tw,kf. or exp Pathology/ or pa.fs. pathologist/pathology

31 (Paris adj2 (critera* or classification*)).tw,kf. Paris Classification

32 (Prague adj2 (criteria* or classification*)).tw,kf. Prague Criteria/Classification

33 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or
17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or
25 or 26 or 27 or 28 or 29 or 30 or 31 or 32

All dimensions or’d

34 2 and 33 BE þ all dimensions
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