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Abstract

Background: We compared real-world practice of dyspepsia man-
agement to the new American College of Gastroenterology (ACG)/
Canadian Association of Gastroenterology (CAG) guidelines 2017.

Methods: We conducted a retrospective, observational study using 
administrative data to include patients undergoing esophagogastrodu-
odenoscopy (EGD) for dyspepsia.

Results: Out of 122 EGDs, only 30 (24.5%) were deemed appropriate 
per guidelines. Only 13 (14.1%) patients had undergone both Helico-
bacter pylori (H. pylori) test and treat and adequate proton pump inhib-
itor (PPI) before undergoing endoscopy. Nineteen (15.5%) patients had 
alarm symptoms (weight loss, melena and early satiety). Positivity rate 
of H. pylori was 36.3%, but only half completed treatment. Twenty-six 
patients (21.3%) had abnormalities on endoscopy, most commonly gas-
tritis. There were no cases of gastric/esophageal cancer.

Conclusions: The rate of inappropriate upper gastrointestinal endos-
copy is higher than the existing literature, likely because of the stricter 
use of EGD in patients < 60 years. Only one in eight patients under-
went the recommended workup before undergoing endoscopy.

Keywords: Dyspepsia; Guidelines; Value-based care; Upper endos-
copy; United States

Introduction

Dyspepsia encompasses a constellation of upper abdominal 

symptoms, with a pooled prevalence of 21% [1]. The symp-
toms of dyspepsia can be confused with other digestive dis-
orders such as peptic ulcer disease (PUD), gastroesophageal 
reflux disease (GERD), motility disorders and other functional 
disorders such as epigastric pain syndrome, postprandial syn-
drome and irritable bowel syndrome. A focused history ruling 
out dietary, medical and medication-related causes as well as 
endoscopic evaluation to exclude structural disease is neces-
sary to establish a diagnosis. One of the concerning mimickers 
of epigastric pain is gastric malignancy, for which an upper 
endoscopy is usually performed [2]. Dyspepsia is the most 
common indication for esophagogastroduodenoscopy (EGD), 
accounting for 50% of all such procedures [3-5]. However, in 
the majority of cases, the endoscopic evaluation reveals no un-
derlying organic lesion, also termed as functional dyspepsia 
[6-8]. Dyspepsia is estimated to cost the US health care service 
over $18 billion per annum [9].

American Society of Gastrointestinal Endoscopy (ASGE) 
published guidelines in 2015 on the role of endoscopy in pa-
tients with dyspepsia, whereby patients aged more than 50 
years and/or patients with alarm symptoms were appropri-
ate to undergo EGD [10]. More recently, American College 
of Gastroenterology (ACG) and the Canadian Association of 
Gastroenterology (CAG) published joint guidelines in 2017 
for the management of dyspepsia that clearly laid down non-
interventional, effective and affordable steps to undertake be-
fore undergoing endoscopy, as the endoscopy was found to 
be of low yield in true dyspepsia patients [11]. It is estimated 
that up to 56% of diagnostic upper gastrointestinal endoscopy 
procedures are inappropriate [12, 13] and do not follow with 
current guidelines. The large burden of inappropriate refer-
rals for endoscopy for dyspepsia leads to both unacceptable 
consumption of health resources and detrimental increase of 
waiting time for clinically indicated patients. In this study, 
we report on the appropriateness of endoscopy for dyspepsia, 
medical management undertaken before undergoing EGD and 
the prevalence of medical and psychiatric comorbidities in pa-
tients with dyspepsia.

Materials and Methods

This retrospective study was conducted at an independent, 
integrated academic health system in western Massachusetts, 
serving a diverse population. For the purpose of the study, 
we used administrative data to identify 250 patients aged ≥ 
18 years who were referred for EGD from three health-system 

Manuscript submitted February 9, 2021, accepted March 27, 2021
Published online April 21, 2021

aDepartment of Medicine, University of Massachusetts-Baystate, Springfield, 
MA, USA
bDepartment of Medicine, Allegheny General Hospital, Boston, MA, USA
cDivision of Gastroenterology, Department of Medicine, University of Massa-
chusetts-Baystate, Springfield, MA, USA
dThese authors contributed equally to this manuscript.
eCorresponding Author: Kamesh Gupta, Department of Internal Medicine, 
UMMS-Baystate Medical Center, 759 Chestnut St, Springfield, MA 01199, 
USA. Email: Kameshg9@gmail.com

doi: https://doi.org/10.14740/gr1370



Articles © The authors   |   Journal compilation ©  Gastroenterol Res and Elmer Press Inc™   |   www.gastrores.org82

Upper Endoscopy in Dyspepsia in USA  Gastroenterol Res. 2021;14(2):81-86

associated clinics. All patients underwent EGD from January 
2018 to December 2018. Patients were included if the primary 
indication for undergoing the EGD was dyspepsia, as defined 
by Rome III criteria [14]. Rome III criteria define dyspepsia 
as one or more of the following three symptoms for 3 months 
within the first 6 months of symptom onset: postprandial full-
ness, early satiety and epigastric pain or burning. We excluded 
patients who had a pathologic diagnosis made on a previous 
endoscopy. Since the symptoms often overlap with those of 
PUD, we individually reviewed each chart to exclude patients 
whose primary complaint was: 1) Retrosternal burning pain, 
which would suggest a more appropriate diagnosis of gastroe-
sophageal reflux disease (as per GERD questionnaire); 2) Pro-
gressive dysphagia and/or weight loss in the absence of epigas-
tric pain; and 3) Jaundice or history of pancreatic cancer. After 
exclusions, the study population was 122 patients. This study 
was reviewed and approved by the IRB of UMMS-Baystate. 
This paper was exempt from ethical committee approval as it 
does not contain any studies involving human participants or 
animals.

For the remaining 122 patients, their charts were reviewed 
and the following information was extracted: 1) Baseline char-
acteristics, including medical and psychiatric comorbidities; 
2) Helicobacter pylori (H. pylori) testing performed, and if 
positive, were patients treated appropriately; 3) proton pump 
inhibitor (PPI) used, and for what duration; 4) Other therapies 
tried such as promotility drugs and tricyclic antidepressants 
(TCAs); and 5) Referral for EGD by primary care MD/DO or 
NP/PA. Based on the documented management steps taken be-
fore undergoing the EGD, the appropriateness of the test was 
assessed using the ACG/CAG guidelines for dyspepsia [11]. 
To mitigate any potential for bias, charts were retrospectively 
reviewed by two authors (KG1 and KG2) to assess patients 
meeting the diagnostic criteria for dyspepsia, in order to mini-
mize the selection bias. Decisions regarding appropriateness 
were subsequently made in the original clinical chart. The 
appropriateness of EGDs was classified into two categories: 
likely appropriate and probable overuse. We further examined 
findings from the EGD and compared these between the ap-
propriate and the overuse groups.

Statistical analysis

Differences in key outcomes were assessed using the Fisher’s 
exact test, as several individual values were less than 5, and 
considered statistically significant at a P value < 0.05. All sta-
tistical analyses were performed using STATA 15.0 (SAS In-
stitute, Inc., Cary, NC).

Results

A total of 122 EGDs were performed for dyspepsia and 30 
(24.5%) were performed in patients > 60 years of age. The 
mean age of the study population was 47.6 years, and 65.5% (n 
= 80) were female. Table 1 shows the baseline characteristics 
and comorbidities. We found that patients who underwent an 

EGD not indicated per guidelines included a higher proportion 
of younger patients < 40 years (34% vs. 0%, P < 0.001) and 
a longer duration of symptoms (> 1 year, 37% vs. 16.6%, P = 
0.044). There was no difference found between the two groups 
on the basis of referring providers.

According to the ACG/CAG guidelines, in the cases we 
reviewed, endoscopy was not considered to be indicated in 92 
cases (75.4%). These included all the patients aged < 60 years 
as according to these guidelines. In the 92 patients aged < 60 
years, only 13 (14.1%) patients had undergone the appropriate 
additional treatments, i.e., both H. pylori test and treat and PPI 
for at least a month before undergoing endoscopy. Of the pa-
tients < 60 years of age, 20.6% (n = 19) had alarm symptoms. 
These were weight loss (14.1%, n=13), melena (3.3%, n = 3) 
and early satiety (3.3%, n = 3). Three (3.3%) had documented 
family history of gastric cancer and none had any information 
on belonging to a high risk region.

In the entire cohort of 122 patients, 33 patients (27%) had 
H. pylori testing, of which 12 (9.8%) were positive. Howev-
er, of these 12 patients, only half of them (n = 6) completed 
treatment before undergoing endoscopy. Seventy-two patients 
(59%) were trialed on PPI, of whom 24 had treatment for less 
than 1 month, 30 took it for 1 - 6 months and 20 took it for > 
6 months. Other treatments included H2-blockers and carafate 
in two patients each. Tricyclic antidepressants were tried in 
only one patient and no cases had any promotility drug use 
recorded. These findings are summarized in Table 2.

In 82 patients (67.2%), endoscopy did not show any ab-
normalities. Forty patients had positive findings on endoscopy. 
Most common of these were: 1) Esophagitis/gastritis/duodenitis 
in 28 patients (23%); 2) Hiatal hernia in four patients (3.3%); 3) 
Peptic ulcer disease was only noted in two patients (1.6%); and 
4) Barrett’s esophagus was noted in two patients (2.6%). Eleven 
patients tested positive on endoscopic biopsies for H. pylori. No 
complications were reported because of the procedure.

In Table 3, we report the endoscopic diagnoses of both 
appropriate and inappropriate endoscopies. The appropriate 
upper gastrointestinal endoscopies yielded 63.3% of relevant 
findings, whereas inappropriate endoscopies yielded 22.8% 
relevant lesions. The difference was statistically significant (P 
< 0.001). Significantly more hiatal hernia was found in the “ap-
propriate upper gastrointestinal endoscopy” group. A higher 
percentage of esophagitis/gastritis/duodenitis, celiac disease, 
Schatzki ring, peptic ulcer and Barrett’s esophagus was found 
in the “appropriate upper gastrointestinal endoscopy” group, 
but the difference was not statistically significant. No gastric 
cancer was found in our cohort.

Discussion

This retrospective observational study found that overuse of 
upper gastrointestinal endoscopy was common at our inde-
pendent, integrated academic health system in western Mas-
sachusetts, occurring in about 75% of patients with dyspep-
sia, according to the latest guidelines provided by ACG/CAG. 
Guidelines on the appropriateness of endoscopic procedures 
are updated regularly with the latest available data to guide 
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clinicians in judicious choices for patients [10, 11]. Several 
studies show a substantial rate of inappropriateness for the in-
dication of upper endoscopy, widely ranging from 5% to 62% 
[12-18]. The only known study looking at the appropriateness 
of upper endoscopy for dyspepsia patients only was performed 
in 2002 by Manes et al [19]. This study was performed in 
southern Italy and found the rate of inappropriate endoscopies 
to be 50% according to Maastricht Consensus.

We found that the rate of EGDs in patients with dyspep-
sia, not indicated as per ACG/CAG guidelines, was 75% in a 
Western Massachusetts health system. The higher rate of inap-
propriate studies in our study is likely because of the stricter use 
of EGD in patients < 60 years wherein ACG/CAG guidelines 
recommend that endoscopy be of high yield in this patient group 
if they have a family history of gastric cancer or spent their 
childhood in a high risk region, mainly East Asia. These guide-

lines are different from the previous ACG guidelines in 2005, in 
that the threshold for performing EGD was raised from 55 to 60 
years [20]. Furthermore, now EGD is not suggested for patients 
with dyspepsia under the age of 60 even if they are exhibiting 
alarm symptoms. However, both of these are conditional rec-
ommendations, made due to the low yield of upper endoscopy 
in patients < 60 years even with alarm symptoms, based upon 
a meta-analysis [21]. Our study shows that there is a need for 
improving guideline-based care in managing for patients with 
dyspepsia. Various strategies have been recommended to facili-
tate implementation of practice guidelines, including the use of 
performance measures based on practice guidelines, chart audits 
with feedback of results, reminder systems (including pathways 
and tools) and educational outreach visits [22].

As our study shows, physicians still rely on upper gas-
trointestinal endoscopy to assign a suitable treatment for pa-

Table 1.  Characteristics of Patients Undergoing EGD for Dyspepsia, n (%)

Characteristics Overall Appropriate Inappropriate P value
Total number 122 30 92
Age (years)
    < 40 32 (26.2%) 0 32 (34.8%) < 0.001
    40 - 60 60 (49.2%) 0 60 (65.2%) < 0.001
    ≥ 60 30 (24.6%) 30 (100%) 0 < 0.001
Female sex 79 (64.8%) 20 (66.6%) 59 (64.1%) 0.891
Comorbidities
    Hypertension 19 (15.6%) 9 (30%) 10 (10.9%) 0.019
    Diabetes 12 (9.8%) 3 (10%) 9 (9.8%) 1
    Obesity 9 (7.4%) 2 (6.6%) 7 (7.6%) 1
    OSA 6 (4.9%) 1 (3.3%) 5 (5.4%) 1
Psychiatric comorbidities
    Depression 20 (26.3%) 7 (23.3%) 13 (14.1%) 0.26
    Anxiety 21 (27.3%) 5 (16.6%) 16 (17.4%) 1
    Substance abuse 16 (13.1%) 4 (13.3%) 12 (13%) 1
Referring provider
    Gastroenterology MD/DO 50 (41%) 11 (36.7%) 39 (42.2%) 0.671
    Gastroenterology NP/PA 56 (45.9%) 17 (56.6%) 39 (42.2%) 0.207
    PCP MD/DO 9 (7.4%) 2 (6.7%) 7 (7.6%) 1
    PCP NP/PA 3 (2.5%) 0 3 (3.7%) 1
Duration of symptoms
    < 6 months 47 (38.5%) 13 (43.3%) 34 (37%) 0.666
    6 months to 1 year 13 (10.7%) 5 (16.6%) 8 (8.7%) 0.304
    > 1 year 39 (32%) 5 (16.6%) 34 (37%) 0.044
    Not mentioned 21 (17.2%) 7 (7.6%) 14 (15.2%) 0.403
Alarm symptoms
    Weight loss 13 (10.7%) 1 (3.3%) 12 (13%) 0.183
    Melena 3 (2.5%) 2 (6.7%) 1 (1.1%) 0.149
    Early satiety 3 (2.5%) 2 (6.7%) 1 (1.1%) 0.149

EGD: esophagogastroduodenoscopy; OSA: obstructive sleep apnea.
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tients with dyspepsia. A survey of gastroenterologists looked 
into the reasons for overuse of surveillance endoscopies, and 
found medico legal concerns as a chief reason for this practice, 
in addition to procedure reimbursement and patient preference 
[22]. In our population cohort, almost a quarter patients were 
aged less than 40 years, and almost two-thirds were females. 
We showed that there was no difference in guideline-guided 

therapy among patients referred for endoscopy by primary 
care physicians, or gastroenterologists. This finding is differ-
ent from previous literature, where gastroenterologists had a 
better rate of following guidelines [10]. The change could be 
because ACG/CAG has further simplified the criteria for un-
dergoing EGD. Furthermore, there was no difference between 
physicians and advanced practitioners as well. Our study again 
showed that the presence of alarm symptoms did not correlate 
with significant endoscopic findings. This event has previous-
ly been shown to be true in multiple studies, thus leading to the 
latest change in the ACG/CAG guidelines [8, 23].

Our study confirmed again that the rates of testing of H. 
pylori are abysmally low, performed in only a quarter of the 
total patients in our cohort. The low rates of outpatient testing 
for H. pylori could be explained as the preferred mode of H. 
pylori testing in gastric biopsy, accounting for 59% of total H. 
pylori tests in a recent survey [24]. This reflects the practice 
of referral of patients with dyspepsia before undergoing out-
patient testing for H. pylori by non-invasive methods such as 
urea breath testing (UBT) and stool antigen testing for active 
infection, and serology for active or past infections. H. pylori 
infection has been demonstrated to have higher prevalence in 
patients with dyspepsia, possibly leading to inflammation of 
the gastric mucosa, and chronic gastritis [25, 26]. However, 
in clinical practice, the results of H. pylori eradication have 
varied. Randomized controlled trials of H. pylori eradication 
therapy versus placebo report that only a proportion (10-12%) 
of functional dyspeptic patients achieve a significant improve-
ment of persistent symptoms after H. pylori eradication [27]. 
Furthermore, these results may take up to a year to manifest. 
However, De Jong et al summarized six studies that showed 
a considerable proportion (68-94%) did not need additional 
upper gastrointestinal endoscopy after either H. pylori eradi-
cation or, if uninfected, empirical treatment with PPIs, H2-
antagonists, prokinetics or no treatment [28]. Ten percent of 
our cohort tested positive for H. pylori before undergoing en-
doscopy, with a total positivity rate of 36%. Only half of the 
patients completed the eradication therapy for H. pylori before 
undergoing EGD. A prospective study from Italy found that 
standardizing the implementation of guidelines amongst gen-
eral practitioners for the care of patients with dyspepsia led to 
decrease in acid-suppression therapy, but a small increase in 

Table 3.  Finding on EGD and Comparison Based Upon the Appropriateness of the EGD

Diagnosis
Appropriate UGE Inappropriate UGE

P value
Number % of total Number % of total

Hiatal hernia 4 13.3% 0 0.0% 0.01
Gastritis/duodenitis 9 30.0% 15 16.3% 0.116
Esophagitis 1 3.3% 3 3.2% 1
Celiac disease 1 3.3% 1 1.1% 0.432
Schatzki ring 1 3.3% 1 1.1% 0.432
Barrett’s esophagus 2 6.6% 0 0.0% 0.058
Gastric ulcer 1 3.3% 1 1.1% 0.432
Total 19 63.30% 21 22.8% < 0.001

EGD: esophagogastroduodenoscopy; UGE: upper gastrointestinal endoscopy.

Table 2.  Real-World Management of Patients With Dyspepsia

Intervention Total number (%)
H. pylori test
    Positive 12 (9.8%)
    Treatment completed 6 (4.9%)
    Negative 18 (14.8%)
    Not performed 92 (75.4%)
Other diagnostic tests performed
    Celiac testing 3 (2.5%)
    Gastric emptying study 2 (1.6%)
    Right upper quadrant US/HIDA 2 (1.6%)
    SIBO testing 1 (0.8%)
PPI used
    < 6 months 23 (18.6%)
    6 months to 1 year 23 (18.6%)
    > 1 year 17 (13.9%)
    Not used 47 (38.5%)
Other treatments
    H2-blockers 6 (4.8%)
    Mag sulfate 3 (2.4%)
    Sucralfate 2 (1.6%)
    Amitriptyline 1 (0.8%)
    Miralax 1 (0.8%)
Previous endoscopy performed 7 (5.7%)

US: ultrasonography; HIDA: hepatobiliary iminodiacetic acid; SIBO: 
small intestinal bacterial overgrowth; PPI: proton pump inhibitor.
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referrals and EGDs [29].
Prescription rates for PPI fared slightly better, with one-

third patients taking it for at least 6 months before undergoing 
EGD. Our study shows that the adoption of newer therapies 
for dyspepsia, such as TCAs, as recommended by ACG/CAG 
guidelines was low, tried in only one patient. A systematic 
review identified three trials that showed a significant effect 
in reducing dyspepsia symptoms (risk ratio: 0.74; 95% confi-
dence interval (CI): 0.61 - 0.91) [23]. Our study also showed 
that almost half the population with dyspepsia had an associ-
ated psychiatric disorder. This might be why the addition of 
TCAs might have potential to improve symptoms and would 
be areas for future study. Current guidelines recommend a trial 
of PPI, followed by TCAs, and further by promotility drugs.

Abnormal endoscopic findings with important lesions 
were observed in only a small proportion of our study popula-
tion, which is similar to previous reports [10, 12]. Gastric can-
cer was not detected in any cases. Total numbers of abnormal 
endoscopic findings were significantly higher in the appropri-
ate group than the inappropriate group per ACG/CAG guide-
lines. None of the differences in individual findings tended to 
significance, but Barrett’s esophagus was detected only in the 
appropriate group.

The limitations of the present study included a relatively 
small sample size and the small number of important endo-
scopic lesions that were found, resulting in a low power to de-
tect any clinically significant differences. Secondly, the study 
was conducted in a single center which limits the external va-
lidity of the study. Third, we performed a retrospective analy-
sis which may have imparted selection bias. To encounter this, 
we had charts reviewed by two reviewers and only included 
patients who had a consensus reached between the reviewers. 
Despite these limitations, ours is the first study to present real-
world data on the compliance with the ACG/CAG guidelines 
for management of dyspepsia.

Our study adds to the previous data that significant abnor-
mal findings in patients aged < 60 years were few and far in 
between. H. pylori was frequently detected during endoscopy. 
This knowledge can be utilized to improve clinical practice 
by testing for patients using non-invasive tests to detect H. 
pylori being the cause of the patient’s symptoms. Our study 
also showed that a significant proportion of patients underwent 
endoscopy before the conclusion of the recommended month-
long treatment with PPI.

In conclusion, almost three quarters of endoscopies per-
formed were not guideline-based. Further, adherence to the 
guidelines was lacking in testing for H. pylori, which was fairly 
prevalent in our population. Endoscopies performed according 
to the guidelines were significantly more likely to show abnor-
mal endoscopy findings. We therefore, advise practitioners to 
adopt these guidelines when evaluating patients with dyspepsia. 
Such practice would avoid unnecessary procedures, improve ac-
cess to care and will result in an efficient utilization of resources.
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