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ABSTRACT

ARTICLE HISTORY

Background and aims: Upper gastrointestinal (Gl) endoscopy is frequently performed in patients with
upper abdominal symptoms. Although guidelines recommend withholding an endoscopy in the
absence of alarm symptoms, dyspeptic symptoms remain a predominant indication for endoscopy. We
aimed to investigate the yield of upper Gl endoscopy in patients with low-risk dyspeptic symptoms.
Methods: We conducted an analysis in a prospectively maintained endoscopy reporting database. We
collected the results of all upper Gl endoscopy procedures between 2015 and 2019 that was per-
formed in adult patients aged <60years with dyspeptic symptoms. Patients with documented alarm
symptoms were excluded. We categorized endoscopic findings into major and minor endo-
scopic findings.

Results: We identified 26,440 patients with dyspeptic symptoms who underwent upper Gl endoscopy.
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A total of 13,978 patients were considered low-risk and included for analysis (median age 46 years, malignancies
interquartile range (IQR) [36-53], 62% female). In 11,353 patients (81.2%), no endoscopic abnormalities
were detected. Major endoscopic findings were seen in 513 patients (3.7%) and minor endoscopic
findings in 2178 patients (15.6%). Endoscopic findings indicative of upper Gl cancer were reported in
47 patients (0.3%), including 16 (0.1%) oesophageal, 28 (0.2%) gastric and 5 (0.04%) duodenal lesions.
Despite an initial unremarkable endoscopy result, 1015 of 11,353 patients (8.9%) underwent a follow-
up endoscopy after a median of 428 days [IQR 158-819]. This did not lead to the additional identifica-
tion of malignancy.

Conclusions: The yield of upper Gl endoscopy in low-risk (<60years, no alarm symptoms) patients
with dyspepsia is very limited. This study further supports a restrictive use of upper Gl endoscopy in
these patients.

The most common less appropriate indications for upper
Gl endoscopy are dyspepsia-related symptoms such as upper
abdominal pain, bloating, nausea and early satiety in the
absence of alarm symptoms [7]. Need for reassurance of
non-significance in a patient and exclusion of significant
pathology are important reasons for non-adherence to
guidelines [8]. Previous studies have suggested that the diag-

Introduction

Upper gastrointestinal (GI) endoscopy plays a central role in
the evaluation of upper abdominal symptoms. The current
consensus is to perform upper Gl endoscopy in patients pre-
senting with alarm symptoms including dysphagia, suspicion
of an upper Gl bleeding or new onset symptoms above the

age of 60years [1,2].

Consequently, current consensus is to withhold endos-
copy in patients not fulfilling these criteria. However, upper
Gl endoscopy remains often performed in patients with only
dyspeptic symptoms [3-5]. As a result, overuse of upper Gl
endoscopy is still a relevant concern. It is associated with
patient burden, incremental healthcare expenditure and
pressure on available endoscopy centre resources [6].

nostic yield of upper Gl endoscopy in these patients is low
[9]. However, the exact yield of upper Gl endoscopy proce-
dures in these patients including the yield of repeated upper
Gl endoscopy when a previous investigation did not show
abnormal findings remains unclear.

The definitions of dyspepsia developed by the Rome com-
mittee are the most accepted definitions of dyspepsia [10].
The Rome definitions have been developed to better
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differentiate between patients with gastro-esophageal reflux
disease or with functional dyspepsia for inclusion in studies.
There is however considerable overlap in symptom presenta-
tion in these patients, making the Rome definitions less suit-
able for everyday clinical practice [11,12]. Another, more
suitable definition for clinical practice, is that of the
American College of Gastroenterology (ACG) and the
Canadian Association of Gastroenterology (CAG) defining
dyspepsia as the presence of predominant epigastric pain
lasting one month, which can be associated with upper Gl
symptoms such as epigastric fullness, nausea, vomiting or
heartburn [1].

This study aimed to evaluate the yield of upper Gl endos-
copy in patients below the age of 60 who presented with a
clinical definition of dyspepsia in the absence of alarm symp-
toms. Second, we determined the yield of follow-up upper
Gl endoscopy performed in these patients with a previous
normal endoscopy.

Materials and methods
Database and data collection

For this study, we analysed data from the Trans.IT database
(Rotterdam, The Netherlands). The Trans.IT database is an
anonymized multicentre database that was developed in
2012 and collects Gl endoscopy report data of 20 Dutch hos-
pitals (3 academic and 17 non-academic hospitals). All partic-
ipating sites use a structured reporting tool developed by
Trans.IT to build up and construct all endoscopy reports. The
structured reporting tool is incorporated in the report system
of Endobase (Olympus Europe, Hamburg, Germany). Trans.IT
developed extended ICD-10 codes for all endoscopic find-
ings, interventions and complications allowing for systematic
and uniform data collection [13].

Endoscopists create a report of the endoscopic procedure
in the structured reporting tool immediately following
endoscopy [14,15]. All anonymized endoscopy reports are
automatically uploaded into the database [16]. Patient age,
gender, indication of the procedure and endoscopic findings
are extracted from each endoscopy report and automatically
stored in the database.

The Trans.IT database annually collects more than 150,000
endoscopy reports, including approximately 63,000 upper Gl
endoscopies. Methods of data collection in this study are
similar to previous research within the Trans.IT database and
have been recently described [17].

In this study, we analysed all upper Gl endoscopies per-
formed between January 2015 and December 2019 in
patients with dyspeptic symptoms but no alarm symptoms
as the indication for endoscopy. Dyspeptic symptoms
included epigastric pain, upper abdominal discomfort, bloat-
ing, nausea, belching, heartburn and reflux symptoms
[18,19]. Endoscopic reports were included if the patient was
aged below 59years. Patients below 18years were excluded,
in compliance with the Dutch general data protection regula-
tion (GDPR) law. Endoscopic reports were excluded if one or
more of the following alarm symptoms were documented:
dysphagia, odynophagia, Gl bleeding, unintentional weight
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loss, anaemia, persistent vomiting, palpable epigastric mass,
family history of upper Gl cancer or patients undergoing sur-
veillance for known Barrett's esophagus, ulcer or neoplasia.

Outcomes and definitions

Endoscopy yield was evaluated by extracting the results from
individual endoscopy reports. These results are coded and
were categorized into major endoscopic findings and minor
endoscopic findings. A major endoscopic finding was defined
as severe esophagitis (Los Angeles (LA) classification grade C
and D [20]), ulcer, stricture or suspicion of cancer found dur-
ing upper Gl endoscopy. A minor endoscopic finding was
defined as mild esophagitis (LA grades A and B), suspicion of
Barrett's esophagus or gastric metaplasia found during upper
Gl endoscopy. Suspicion of cancer, Barretts’ esophagus and
metaplasia were based upon endoscopic probable diagnoses.

Follow-up

Additionally, we performed a second search in the database
to assess whether the patients in this population without
abnormal upper Gl endoscopy findings in our study under-
went a follow-up endoscopy between January 2015 and
August 2020 (follow-up at least 8 months but in the majority
of patients longer). In order to correct for failed endoscopies,
due to either patient- or endoscopy-related reasons, we
decided that if the interval between baseline and follow-up
upper Gl endoscopy was 30 days or less, the endoscopic find-
ings of the second upper Gl endoscopy were considered to
be part of the baseline upper Gl endoscopy and conse-
quently added the results to the baseline endoscopy. If the
interval between baseline and follow-up upper Gl endoscopy
was more than 30days, we regarded this as the follow-up
(i.e. second) endoscopy.

Statistics

All statistical analyses were performed using IBM SPSS statis-
tical software package version 25 (Armonk, NY). Data were
exported from the Trans.IT in comma-separated files (CSV)
and imported in SPSS statistical software. Categorical varia-
bles were reported as frequencies (%) and non-parametric
data as medians with interquartile ranges [IQR].

Ethical considerations

Collecting patient data in the Trans.IT database has been
approved by the privacy officer of the Erasmus Medical Center
in accordance to the Dutch Personal Data Protection Act. All
patient data is anonymously stored in a secure environment
and therefore exempt from formal ethical approval. All included
hospitals provided written consent for participation.
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Patients identified that underwent upper Gl
endoscopy between 2015 -2019
(n=88,440)

v

Patients that underwent upper Gl endoscopy
because of dyspeptic symptoms
(n=26,440)

Patients excluded based on age

(n=11,309)

Patients excluded based on registered
q alarm symptoms or surveillance of

h 4

Patients included in study
(n=13,978)

Figure 1. Flow chart of patient selection.

Results
Dataset

Data of 12 centres were available at the time of this study (2
academic and 10 non-academic centres). In these centres, a
total of 121,406 upper Gl endoscopies in 88,440 patients
were performed between January 2015 and December 2019.
A total of 26,440 patients underwent upper Gl endoscopy
because of dyspeptic symptoms. Of these, 11,309 patients
were excluded because of an age older than 60 or younger
than 18years, and 1153 patients were excluded because of
registered alarm symptoms or surveillance of already known
Barrett's esophagus, ulcer or cancer, resulting in the inclusion
of 13,978 patients for analysis (Figure 1).

Characteristics

Patient characteristics and endoscopy details are shown in
Table 1. Of all patients, 8693 were female (62.2%). Median
age was 46years [IQR 36-53]. A total of 726 patients (5.2%)
underwent upper Gl endoscopy in an academic centre and
13,252 patients (94.8%) in a non-academic centre.

Results of upper Gl endoscopy

The results of upper Gl endoscopy are reported in detail in
Table 1. A major endoscopic finding was found in 513
patients (3.7%). Severe esophagitis was the most common
major endoscopic finding, with esophagitis LA grade C seen
in 187 patients (1.3%) and esophagitis LA grade D in 48
patients (0.3%). A gastric ulcer was seen in 91 patients (0.7%),
a duodenal ulcer in 112 patients (0.8%) and nine patients had

Barrett’s esophagus, ulcer or cancer
(n=1,153)

Table 1. Patient characteristics and endoscopy outcomes.
Details N of patients = 13,978

Patient characteristics

Gender (female), n (%) 8693 (62.2)
Age in years, median [IQR] 46 [36-53]
Setting

Academic, n (%) 726 (5.2)

Non-academic, n (%)
Major endoscopic finding®
Present, n (%)
Absent, n (%)
Severe esophagitis

13,252 (94.8)

513 (3.7)
13,465 (96.3)

Esophagitis LA Grade C, n (%) 187 (1.3)

Esophagitis LA Grade D, n (%) 48 (0.3)
Ulcer

Gastric ulcer, n (%) 91 (0.7)

Duodenal ulcer, n (%) 112 (0.8)

Both, n (%) 9 (0.06)
Stricture

Esophageal stricture, n (%) 21 (0.2)

Duodenal stricture, n (%) 6 (0.04)
Suspected cancer diagnosis

Suspicion of oesophageal cancer, n (%) 16 (0.1)

Suspicion of gastric cancer, n (%) 28 (0.2)

Suspicion of duodenal cancer, n (%) 5 (0.04)

Total neoplasia, n (%) 47 (0.3)
Minor endoscopic finding®

Present, n (%) 2178 (15.6)

Absent, n (%)
Suspected metaplasia

Barrett's esophagus, n (%) 371 (2.7)

Gastric metaplasia, n (%) 18 (0.1)
Esophagitis

LA Grade A, n (%) 1217 (8.7)

LA Grade B, n (%) 677 (4.8)

No finding, n (%)
“Patients can have more than one diagnosis.

a gastric and duodenal ulcer (0.06%). An esophageal peptic
stricture was found in 21 patients (0.2%) and a duodenal stric-
ture related to peptic ulcer disease in six patients (0.04%).
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Figure 2. Prevalence of cancer per age and gender.

Median time, [IQR]

First endoscopy 428 Days [158-819]

Follow-up endoscopy

Major finding
n=25 (0.2%)t
*TNo additional malignancies

Major finding

n=513 (3.7%)
n=13,978
- ‘Dyspepsia’ indication Minor finding No follow-up endoscopy
- Age <60 n=2178 (15.7%) n=10,338 (74.0%)
- No alarmsymptoms

Nonrelevant findings
n=11,353 (81.2%)

Follow-up endoscopy Minor finding
n=1015 (7.3%) n=67 (0.5%)

Nonrelevant findings
n=924 (6.6%)

Figure 3. Flow chart of endoscopic findings and follow-up endoscopy.

Suspicion of cancer was recorded in 47 patients (0.3%), includ- Prevalence of cancer per age and gender is shown in
ing 16 patients (0.1%) with suspicion of oesophageal cancer, Figure 2.

28 patients (0.2%) with suspicion of gastric cancer and five A minor endoscopic finding was seen in 2178 patients
patients  (0.04%) with suspicion of duodenal cancer. (15.6%). Esophagitis LA grades A and B were the most
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Table 2. Endoscopic findings of the follow-up upper Gl endoscopies in
patients with a prior negative upper Gl endoscopy.

Second endoscopy > 30 days

Details N of patients = 1015

Patient characteristics
Gender (female), n (%)

Age in years, median [IQR]

Time interval between baseline and follow-up endoscopy
Days, median [IQR] 428 [158-819]
Major finding, n (%)? 25
Esophagitis LA Grade C, n (%) 8
Esophagitis LA Grade D, n (%) 5
Gastric ulcer, n (%) 7 (0.05

4
3
1

693 (68.3)
47 [37-53]

Duodenal ulcer, n (%)
Oesophageal stricture, n (%)
Duodenal stricture, n (%)
Suspicion of oesophageal cancer, n (%) -
Suspicion of gastric cancer, n (%) -
Suspicion of duodenal cancer, n (%) -
Minor finding, n (%)? 67
Suspicion of Barrett's oesophagus, n (%) 13
Suspicion of gastric metaplasia, n (%) 3
Esophagitis LA Grade A, n (%) 37
Esophagitis LA Grade B, n (%) 17
No finding, n (%) 924

Patients can have more than one diagnosis.

common findings, esophagitis LA grade A seen in 1217
patients (8.7%) and grade B in 677 patients (4.8%). Suspicion
of Barrett's oesophagus was recorded in 371 patients (2.7%)
and suspicion of gastric metaplasia in 18 patients (0.1%).

Follow-up endoscopy

In 11,353 patients (81.1%), initial upper Gl endoscopy
showed no relevant abnormalities. Of these patients, 1015
patients underwent a follow-up endoscopy (Figure 3).
Median time between the baseline and second endoscopy
was 428days [IQR 158-918]. During follow-up endoscopy,
upper Gl malignancy was not recorded (Table 2). A major
endoscopic finding that was not reported during initial
upper Gl endoscopy was detected in 25 patients (0.2%),
which included esophagitis LA grade C and grade D in eight
(0.1%) and five (0.04%) patients, respectively. A gastric ulcer
was seen in seven patients (0.05%) and a duodenal ulcer in
four patients (0.03%).

Discussion

This study shows that the yield of upper Gl endoscopy in
dyspeptic patients without alarm symptoms below the age
of 60 years is 3.7% for major endoscopic findings and 15.6%
for minor endoscopic findings. Especially, endoscopic suspi-
cion of an upper Gl malignancy was rare. The yield of rele-
vant findings during repeat upper Gl endoscopy in a
subgroup of patients with a previously unremarkable result
was negligible. Most importantly, no additional cases of
malignancy were detected.

This is the largest Dutch study to date that systematically
analysed the results of upper Gl endoscopy performed in
patients with low-risk dyspeptic symptoms (<60years, no
alarm symptoms). Overall, the prevalence of relevant endo-
scopic findings in these patients was low (3.7%, n=517 out

of n=13,978). In contrast, a recent single centre Dutch study
that analysed the outcome of 2006 unselected patients that
underwent upper Gl endoscopy after referral by a general
practitioner (open access referral) showed higher rates of
clinically relevant endoscopic findings and malignancy (19.3
vs. 3.7% in our study, and 5.2 vs. 0.3% in our study, respect-
ively) [3]. However, only 18.6% of patients in this study
underwent endoscopy because of dyspeptic symptoms, were
below the age of 50 and were without alarm symptoms [3].

When comparing our data with a meta-analysis investigat-
ing upper Gl endoscopy results in a total of 2,597 dyspeptic
patients, the prevalence of significant upper Gl endoscopic
findings was again higher (23.6%) compared to our study
(3.7%) [21]. This finding could be explained by the overrepre-
sentation of elderly patients and patients with a history of Gl
disease in this meta-analysis.

The low risk of relevant findings in dyspeptic patients is
further illustrated by another meta-analysis that aimed to
determine the predicting role of alarm symptoms for upper
Gl malignancy in patients with dyspepsia. This study included
57,363 patients, of which 8.669 had at least one or more
alarm symptoms. Even with inclusion of these ‘high risk’
patients, only a total of 0.8% was found to have a (upper) Gl
cancer diagnosed [9].

The current recommendation of the American College of
Gastroenterology (ACG) and the Canadian Association of
Gastroenterology (CAG) is to limit upper Gl endoscopy to
patients with dyspepsia when aged 60years or older. In
those aged below 60 years, these guidelines suggest to with-
hold endoscopy even if patients present with alarm symp-
toms due to the limited predictive value of alarm symptoms
for upper Gl malignancy [1]. The National Institute for Health
and Care Excellence (NICE) guideline suggests to perform
upper Gl endoscopy in patients with dysphagia or hematem-
esis irrespective of patient age and to withhold endoscopy in
all other patients aged below 55years [2]. Our study sup-
ports withholding upper Gl endoscopy in patients deemed
‘low-risk’ as only a limited number of patients included in
our study had an upper Gl malignancy detected (0.3%,
n=47 out of n=13,978). This result is in line with the
pooled prevalence of a recently published network meta-
analysis that compared management strategies for non-
investigated dyspepsia in the absence of alarm symptoms
(0.4%, 20 of 5028 patients) [22].

We observed that despite an initial negative upper Gl
endoscopy, 6.1% of patients (n =854) underwent a follow-up
endoscopy within a median time of approximately 15 months
(median: 428days; IQR: 158-819 days). In these patients,
0.2% of endoscopies resulted in an additional major finding;
however, without endoscopic suspicion of malignancy. These
results are in line with a retrospective study in 146 patients
that underwent repeat endoscopy, also with no additional
malignancies being detected, despite the presence of alarm
symptoms [23]. When looking from another perspective, a
retrospective study concluded that upper Gl malignancies
could be potentially missed during initial investigation as
9.8% of patients diagnosed with upper Gl malignancy had
had at least one upper Gl endoscopy within the preceding



three years to diagnosis. In most of these cases, endoscopist
errors were considered the most likely cause of failure to
detect malignancy [8]. In line with this observation, a case
control study concluded that endoscopy programs with a
larger number of procedures could be linked to missing
upper Gl malignancy [24]. Nonetheless, in our study, in which
a subgroup of symptomatic patients underwent a repeat
upper Gl endoscopy, no evidence of malignancy was seen,
although the follow-up time may have been too short to
allow detecting missed malignancies.

In order to prevent missing significant lesions, strategies
are being developed to improve early detection of upper Gl
malignancy by implementing key performance indicators for
upper Gl endoscopy similar to colonoscopy, such as a thor-
oughly documented systematic endoscopic examination
within a minimal procedure time [25,26]. Moreover, new
techniques may help in increasing upper Gl malignancy
detection rates such as artificial intelligence that could
potentially augment the endoscopic detection rate of rele-
vant endoscopic findings [27]. Lastly, the challenge remains
to identify alternative clinical parameters for risk stratification
which could help in reassuring patients and physicians and
ultimately change clinical practice.

The strength of this study lies in the fact it comprises of a
large uniformly documented dataset, making it suitable to
systematically analyse data of different centres and physi-
cians. Second, all performed endoscopies are collected in the
database, making it a good representation of everyday clin-
ical practice. However, this study also comes with some limi-
tations. First, we performed a post hoc analysis of a
prospectively collected dataset which did not include a sys-
tematic registration of alarm symptoms. As a result, if alarm
symptoms were not adequately documented then patients
that were actually at high risk for significant pathology could
wrongly have been included in our study. Nevertheless, con-
sidering the large sample size of the study and the low fre-
quency of relevant findings, we believe the impact of this on
our results would be negligible. Second, patients included in
this study were not strictly patients with dyspepsia according
to the Rome criteria [10]. Dyspepsia is difficult to define, and
the Rome criteria are the most widely accepted definitions of
dyspepsia. They were developed to better differentiate gas-
tro-esophageal reflux disease from functional dyspepsia in
order to perform prospective studies with well-defined popu-
lations. The Rome criteria can however not always be used
in clinical practice as there is substantial overlap in symptom
presentation [11,12]. We believe that by including patients
meeting a clinical definition of dyspepsia the results of this
study are better applicable to clinical practice and could
potentially help reduce overuse of upper Gl endoscopy.
Third, the diagnosis of upper Gl malignancy was based on
endoscopic appearance only. The database lacks histological
confirmation, classification, and staging information of
endoscopic findings. However, the availability of enhanced
imaging technique on the used upper Gl endoscopes, i.e.
narrow-band imaging, may have significantly increased the
correlation between the suspected endoscopic diagnosis of
malignancy and subsequent histological confirmation [28]. In
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addition, even if there were indeed false-positive findings
based on endoscopy only, this would strengthen the overall
conclusion of our study.

In conclusion, in dyspeptic patients without alarm symp-
toms under the age of 60 years, the yield of upper Gl endos-
copy is low. Our results favour strategies to further reduce
performing endoscopy in these patients in order to prevent
unnecessarily exposure to the risks related to endoscopy and
reduce healthcare expenditure.
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