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Chapter 1

1 Introduction
1.1 Background

Purpose

These systematic reviews (SR) outline knowledge syntheses that will be used by the Canadian
Task Force on Preventive Health Care (CTFPHC) to inform a guideline on screening adults (>18
years) with chronic gastroesophageal reflux disease (GERD) with or without other risk factors for
esophageal adenocarcinoma and associated precancerous lesions (Barrett’s Esophagus (BE) and
dysplasia). These SRs synthesize the evidence on the benefits and harms of screening in this
population and the preferences and values in relation to screening.

Definition

In esophageal cancer, malignant cells form in the tissues of the esophagus, primarily in glandular
cells (esophageal adenocarcinoma or EAC) or squamous cells (esophageal squamous cell
carcinoma or ESCC).

Prevalence and burden of esophageal adenocarcinoma

ESCC is the most prominent form of esophageal neoplasm worldwide, with 398,000 cases of
ESCC compared to 52,000 cases of EAC in 2012'. Nearly 50% of the worldwide cases of EAC
occur in Northwestern Europe and North America®.

Rates in Canada provided by the Canadian Cancer Society do not separate EAC and ESCC, and
report the overall rates of esophageal cancer. In 2017, projected new cases of esophageal cancer
were 2,330 cases (1,800 among men and 530 among women) with 2,130 deaths from the disease
(1,650 among men and 480 among women). Although esophageal cancer has a lower incidence
than other cancers (ranked 13" among men and 19" among women), it has a high mortality rate
and a low five-year survival rate (14%), the second lowest survival rate after pancreatic cancer”.
The probability of developing esophageal cancer in the next 10 years increases with age in men,
but not women (Figure 1)°.
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Figure 1 - Probability of developing esophageal cancer in the next 10 years



From 1986-2006, EAC incidence in Canada rose by 3.9% in males and 3.6% in females per year,
while the incidence of ESSC declined by 3.3% in males and 3.2% in females per year®. Given the
geographic distribution and increasing incidence of EAC in Canada, the focus of the guideline will
be on EAC.

Risk factors
Commonly cited risk factors for EAC are chronic GERD, BE, age >50 years, male sex, European

descent, obesity, smoking, a family history of BE or EAC, and a diet low in fruits and vegetables*
;

Chronic GERD and precancerous conditions

The prevalence of GERD in Western countries has increased over the past few decades and is one
of the most commonly encountered conditions in primary care practice with an estimated
prevalence of between 18-27% in the United States and 9-26% in Europe®. Extrapolating these
prevalence estimates to the Canadian population, since no Canadian incidence studies exist, would
mean that 3.4-6.8 million persons in Canada experience GERD’. GERD is a chronic disease with
varying definitions’ ', The Montreal definition has been adopted by clinicians and researchers,
and defines GERD as “a condition which develops when the reflux of stomach contents causes
troublesome symptoms (e.g., retrosternal burning (heartburn), regurgitation) and/or complications
(e.g., esophagitis, esophageal stricture)”!®. According to the American Society for Gastrointestinal
Endoscopy, chronic, long-standing GERD is defined as frequent severe GERD symptoms for over
five years and requiring regular acid suppression therapy'®. However, experts differ in the
definition of the duration of symptoms and whether acid suppression therapy is considered in
defining chronic GERD'>"7.

The most common complications of GERD are esophagitis, esophageal stricture, BE (a
premalignant lesion, further described below), and EAC®. Approximately 60% of people with EAC
have experienced symptoms of GERD and there is an association between the frequency and
severity of symptoms and increased risk of EAC'®!?. In a 2008 guideline developed by the
American College of Gastroenterology, BE was defined as “a change in the distal esophageal
epithelium of any length that can be recognized as columnar type mucosa at endoscopy and is
confirmed to have intestinal metaplasia by biopsy of the tubular esophagus.”?® BE is known to
develop in around 6%-14% of people with GERD, and among those with BE (with or without
GERD), 0.2%-0.5% develop EAC?!. However, not all individuals with BE will experience chronic
GERD symptoms, and it is still unclear why such a small percentage of people with GERD develop
BE?>%. Once an individual is diagnosed with BE, regular surveillance using endoscopy should be
considered, as BE can progress over time from low- to high-grade dysplasia and into EAC?**23,
Patients who have EAC discovered as a result of endoscopic screening or as part of a surveillance
program for BE are diagnosed with earlier-stage tumours, are less likely to have lymph node
involvement, and have better short-term life expectancies than those who present with alarm
symptoms such as dysphagia and weight loss*.

With Canada’s increasing senior population and longer life expectancy, there is an expected
increase in the incidence rates of GERD and EAC, and, therefore, increased demand for
gastrointestinal endoscopies’?’. From the Canadian Institute for Health Information National
Physician Database, between 2004 and 2008 the number of upper endoscopies performed in



Canada has increased by approximately 16%2®. However, the reason for the endoscopy was not
detailed.

Current recommendations and clinical practice in Canada
We are not aware of any primary care national recommendations on screening for EAC in Canada.

However, the BC Cancer Agency provides a guideline for primary care on prevention, screening,
diagnosis, treatment, and follow-up of upper gastrointestinal diseases and cancer?. They do not
recommend screening asymptomatic patients for BE, and follow the American Gastroenterological
Association (AGA) recommendations that screening should be considered among those with
persistent reflux or with multiple EAC risk factors (e.g., chronic GERD, > 50 years of age, tobacco
smoking)*®. The province of Alberta has a guideline on the diagnostic work-up, treatment and
management of patients with esophageal cancer (both EAC and ESCC)*'. The 2004 Canadian
Association of Gastroenterology (CAG) has recommendations focused on the management of
GERD and BE, including a consensus statement on management of GERD, based on expert
opinion*?. The Compendium of Therapeutic Choices, although not a screening guideline, is used
by many Canadian primary care physicians for guidance about the management of GERD, which
includes suggestions on when to investigate®®.

The reference method in clinical practice to detect EAC and precancerous conditions (BE with or
without low- or high-grade dysplasia) is to perform an endoscopy, which typically includes the
esophagus, stomach and duodenum called (i.e. esophagogastroduodenoscopy or EGD)***. If
lesions or anomalies consistent with BE, dysplasia or possible EAC are suspected, the reference
method for diagnosis is to perform targeted 4-quadrant biopsies every 1-2 cm along the length of
the BE segment (Seattle Protocol) with histological examination of the biopsies™>>. If BE is
confirmed, proton pump inhibitor (PPI) therapy is started or continued in addition to endoscopic
surveillance with biopsies at different intervals, depending on the presence and level of dysplasia.

Several adjunct techniques, such as chromoendoscopy, narrow-band imaging, confocal
microscopy, spectroscopy, magnification endoscopy, and high definition endoscopy have been
reported to aid in the detection of early stage cancer®. Other detection technologies include barium
swallow, transnasal ultrathin endoscopy, cytologic examination (brush, balloon, sponge, liquid),
and capsule endoscopy, many of which are emerging and not currently used in Canadian clinical
practice. New methods for detection such as flow cytometry, molecular biomarkers, and laser-
induced fluorescence spectroscopy have also been proposed for use in screening.

International guidelines

The following organizations outside Canada have released guidelines on endoscopic screening for
esophageal cancer, including information on screening people diagnosed with GERD: the
American College of Gastroenterology (ACG)?°, the American College of Physicians (ACP)!°, the
American Gastroenterological Association (AGA)?%, and the UK’s National Institute for Health
and Care Excellence (NICE)*’. The ACP has also developed a guideline for best practices in
individuals with BE.

There is a general consensus among the CAG, ACG, ACP, and AGA against screening the general
population with GERD for EAC or BE. Diagnostic testing is not seen as an appropriate first step
in most patients presenting with only GERD symptoms'®?®. However, there is a consensus on



screening males 50 years and older who are suffering from chronic GERD symptoms (defined as
symptoms for more than five years'®?% or ten years®?) and who have one or more additional risk
factors for EAC (European descent, nocturnal reflux symptoms, hiatal hernia, high body mass
index, large waist circumference (abdominal obesity), and/or tobacco use)!%26323%

The ACP and NICE provide information on diagnostic testing individuals with alarm symptoms
(i.e., dysphagia, bleeding, anemia, weight loss, and recurrent vomiting); however, this population
subgroup would be considered different from that of interest to the proposed guideline, which
considers only individuals with chronic GERD and no alarm symptoms. The ACP and NICE
guidelines recommend routine testing in men and women with heartburn and alarm symptoms,
individuals who experience GERD symptoms after four to eight weeks of PPI therapy or who have
been treated two months for a severe erosive esophagitis, or individuals who have a history of
esophageal stricture with recurrent symptoms of dysphagia'®>’.

1.2 Objective

The CTFPHC is undertaking a systematic evaluation of the evidence to inform its
recommendations for primary healthcare in Canada on screening for EAC among patients with
GERD because: 1) incidence of EAC is increasing in North America and Europe; 2) EAC is usually
diagnosed at an advanced stage and has high mortality; 3) there are common risk factors
identifiable in primary care that could be the basis for a risk calculator for selection for testing for
BE, dysplasia, and early stage EAC; 4) some estimates indicate that 2.4%-13.2% of patients with
GERD who are already undergoing endoscopy for surveillance will be diagnosed with BE; 5) BE
with dysplasia is one pathway to the development of EAC, although there are other possible
pathways; 6) preventive behavioural interventions (e.g., tobacco cessation) can be undertaken and
individuals with a high risk might have increased compliance with preventive behavioural
interventions; 7) interventions are available for patients with BE that may prevent EAC; and 8)
treatment of early EAC may increase survival'®3 44,

This document contains two SRs. The first SR (Chapter 2) focuses on synthesizing the evidence
on the effectiveness (benefits and harms) of screening for EAC and precancerous conditions (BE
and dysplasia). The second review (Chapter 3) evaluates patient preferences and values about
undergoing screening for EAC. The analytic framework is provided below in Figure 2. This
review is not designed to evaluate the association between different severities of GERD (mild,
moderate, and severe) and progression to EAC. Rather the specific objective is to evaluate the
potential benefits and harms of screening in a defined high-risk group, individuals with chronic
GERD, who can be identified with some consistency in primary care practice.
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Figure 1: Legend

1. KQ1: What are benefits and harms of screening?

2. KQ2: How do adults weigh benefits and harms of screening
(patient preferences)?

In addition to these systematic reviews, a study on patient values and preferences is ongoing to
help inform Task Force recommendations. The two groups being assessed in this study are those
with GERD who can potentially be screened and those assigned or who are under surveillance
with EGD. These results are not presented within this document, but will be considered in

developing the guideline recommendations.



Chapter 2: Screening for esophageal adenocarcinoma and
precancerous conditions (dysplasia and Barrett’s esophagus) in
patients with chronic gastroesophageal reflux disease with or without
other risk factors: systematic review to inform a guideline of the
Canadian Task Force on Preventive Health Care

Hamel C, Beck A, Thuku M, Stevens A, Skidmore B, Chatterjee A, Maziak D, Shea B, Hutton
B, Little J, Moher D.

Abstract

Background: This systematic review was produced for the Canadian Task Force on Preventive
Health Care to inform the development of a guideline on screening adults with chronic
gastroesophageal reflux disease (GERD) with or without other risk factors for esophageal
adenocarcinoma (EAC) and associated precancerous lesions (Barrett’s Esophagus (BE) and
dysplasia).

Objective: The goal was to systematically review the evidence on the effectiveness (benefits and
harms) of screening for EAC and precancerous conditions (BE and dysplasia) among adults with
chronic GERD in primary care or related settings.

Methods: We searched Ovid MEDLINE®, Ovid MEDLINE® Epub Ahead of Print, In-Process
& Other Non-Indexed Citations, Embase Classic + Embase and the Cochrane Library, and

unpublished literature using the CADTH Grey Matters checklist. The search was run on October
29, 2018.

The population of interest was adults (=18 years old) with chronic GERD with or without other
risk factors for EAC. We were interested in all screening modalities used for detecting EAC and
precancerous conditions (BE and dysplasia), such as esophagogastroduodenoscopy (EGD) and
transnasal endoscopy. The outcomes of interest were EAC-related and all-cause mortality; survival
(at 1, 5, and 10 years or as available); life threatening, severe, or medically significant
consequences; incidence of EAC, BE, low- and high-grade dysplasia; quality of life; psychological
effects; major or minor medical procedures; and overdiagnosis. We included randomized
controlled trials (RCTs), and as few RCTs were available, we also considered non-randomized
controlled clinical trials, controlled before-after, interrupted times series, cohort studies, and case-
control studies.

The liberal accelerated approach was taken for title and abstract screening and full-text screening
was performed independently by two reviewers. Data extraction and risk of bias assessments were
completed by one reviewer and verified by a second reviewer. Any disagreements were resolved
by consensus. The rating of the certainty of the evidence was completed using the GRADE
framework.

Results: After screening 7,292 studies, a total of ten studies (six RCTs, one randomized cross-
over, one prospective cohort, and two retrospective cohorts) were included in this review.
However, only two studies (both retrospective cohorts) compared screening (received prior EGD)
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versus no screening. Authors from one study reported that there was no difference in long-term
survival (approximately 6 to 12 years) between those who had received a prior EGD and those
who had not (adjusted HR 0.93, 95% confidence interval (CI) 0.58-1.50), even though there may
be higher odds of a stage 1 diagnosis than a more advanced diagnosis (stage 2-4) if an EGD had
been performed in the previous five years (OR 2.27, 95% CI 1.00-7.67). Those who received an
EGD where more likely to be diagnosed at stage 1 compared to all other stages (stage 2 through
4) (p=0.0497). The other study reported only one participant who received an EGD in the previous
five years. Regarding studies that compared different screening modalities, there was some
evidence of a significant difference between screening modalities for endoscopically suspected
BE. In general, results across the outcomes were not statistically significant with the exception of
psychological effects (i.e. levels of anxiety), which was lower in individuals undergoing the video
capsule EGD before the procedure compared to those undergoing transnasal EGD. During the
procedure, participants randomized to receive EGD experienced less anxiety than those
randomized to transnasal EGD. The discomfort of the unsedated transnasal procedure may
contribute to the increased anxiety. Overall, the body of evidence across available outcomes was
assessed as having very low certainty.

Limitations: Only two included studies were considered low risk of bias (for histologically
confirmed BE outcome). Most outcomes across comparisons were a moderate or high risk of bias.
All studies performed only a one-time screening test with no follow-up and the average sample
size of included trials was small (n=172). Due to the lack of included studies, the definition of
chronic GERD was expanded to what study authors considered chronic GERD. This affected the
indirectness of the evidence for the key question and was addressed with GRADE. This review
only included studies in English or French language.

Conclusions: This systematic review synthesized the available evidence on the effectiveness
(benefits and harms) of screening for EAC and precancerous conditions (BE and dysplasia). In
summary, little evidence exists on the effectiveness of screening adults with chronic GERD for
EAC and precancerous conditions, and what evidence does exist was rated as very low certainty.
Further, currently no evidence exists on cancer-related or all-cause mortality, quality of life, major
or minor medical procedures, or overdiagnosis. To increase the quantity and certainty of the
evidence, more and better designed trials are needed that measure the missing outcomes of interest.
As well, the development of a definition of chronic GERD would help identify individuals where
screening can be better targeted to evaluate the effectiveness.



2 KQ1 Methods

This systematic review (SR) was developed, conducted, and prepared according to the Canadian
Task Force for Preventive Health Care (CTFPHC) Procedure Manual®*® or as methods were
updated by the CTPHFC. The protocol for this SR has been published with PROSPERO
(CRD42017049993) and is available on the CTFPHC website.

The review is reported according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Appendix 1)*¢ and includes a PRISMA flow diagram. We
also used AMSTAR (A Measurement Tool to Assess the Methodological Quality of Systematic
Reviews) for additional quality control®’.

No work within this SR updates any previously conducted SR. Any amendment made to the
protocol when conducting the review has been outlined in this manuscript.

2.1 Analytic Framework for EAC Screening

The analytic framework for this review is presented in Figure 2 and includes both the benefits
and harms of screening and patient values and preferences.

2.2 Research Key Questions

The key research questions developed were:

Key Question 1a: In adults (>18 years) with chronic GERD" with or without other risk factors,
what is the effectiveness (benefits and harms) of screening for EAC and precancerous conditions

(BE and low- and high-grade dysplasia)? What are the effects in relevant subgroup populations?
* As defined by study authors
T Risk factors will be deemed so by included studies

Key Question 1b: If there is evidence of effectiveness!, what is the optimal time to initiate and to
end screening, and what is the optimal screening interval (includes single and multiple tests and
ongoing ‘surveillance’)?

t If there is evidence of at least moderate certainty of evidence of benefit, according to GRADE

2.3 Inclusion and Exclusion Criteria

A narrative of the inclusion and exclusion criteria is provided below and the PICOS (Population,
Interventions, Comparison, Outcomes, Study design) table can be found in Appendix 2.

Population

The population of interest for this SR was adults (>18 years old) with chronic GERD with or
without other risk factors for EAC. Those experiencing alarm symptoms for EAC, including
dysphagia, recurrent vomiting, anorexia, weight loss, gastrointestinal bleeding or other symptoms
identified by authors as ‘alarm’ were excluded. In addition, those diagnosed with other gastro-
esophageal conditions (e.g., gastric cancer, esophageal atresia, and other life threatening
esophageal conditions) or pre-existing disease (BE, dysplasia, or EAC) were also excluded.



Intervention

All modalities used to screen for EAC and precancerous conditions (BE and dysplasia) were
considered, including EGD (also known as upper GI endoscopy) with or without biopsy, EGD plus
adjunct techniques (e.g., chromoendoscopy and narrow-band imaging), transnasal endoscopy,
cytologic examination, and capsule endoscopy. We excluded any follow-up diagnostic tests, such
as 24-hour esophageal pH test or any test for staging purposes, such as CT (computerized
tomography) and magnetic resonance imaging.

Comparison

For key question 1a, we included studies that compared screening versus no screening, and one
screening modality to another screening modality. For key question 1b, we included any study that
compared one interval of screening versus another interval of screening, one timepoint at which to
initiate screening versus another timepoint, and one timepoint at which to cease screening 