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Abstract

AIM: To determine the rate and yield of repeat esoph-
agogastroduodenoscopy (EGD) for dyspepsia in clinical
practice, whether second opinions drive its use, and
whether it is performed at the expense of colorectal
cancer screening.

METHODS: We performed a retrospective cohort
study of all patients who underwent repeat EGD for
dyspepsia from 1996 to 2006 at the University of Cali-
fornia, San Francisco endoscopy service.

RESULTS: Of 24780 EGDs, 5460 (22%) were per-
formed for dyspepsia in 4873 patients. Of these, 451 pa-
tients (9.3%) underwent repeat EGD for dyspepsia at a
median 1.7 (interquartile range, 0.8-3.1) years after ini-
tial EGD. Significant findings possibly related to dyspep-
sia were more likely at initial (29%) vs repeat EGD (18%)
[odds ratio (OR), 1.45; 95% confidence interval (CI):
1.20-1.75, P < 0.0001], and at repeat EGD if the initial
EGD had reported such findings (26%) than if it had not
(14%) (OR, 1.32; 95% CI: 1.08-1.62, P = 0.0015). The
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same endoscopist performed the repeat and initial EGD
in 77% of cases. Of patients aged 50 years or older,
286/311 (92%) underwent lower endoscopy.

CONCLUSION: Repeat EGD for dyspepsia occurred
at a low but substantial rate, with lower yield than ini-
tial EGD. Optimizing endoscopy use remains a public
health priority.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Dyspepsia, which can be defined as chronic or recurrent
pain or discomfort centered in the upper abdomen, is a
highly prevalent condition, affecting approximately 20%
of the population in Western countries™. The major
causes of dyspepsia are peptic ulcer disease, gastro-
esophageal reflux disease, malignancy, and functional dys-
pepsia”. The evaluation and management of dyspepsia
constitutes a significant clinical and economic burden'”
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Non-invasive strategies, including testing and treat-
ment for Helicobacter pylori, are recommended for younger
persons without alarm symptoms, while prompt esopha-
gogastroduodenoscopy (EGD) is recommended for
older persons and those with alarm symptomsp’m. An
important aim has been to decrease the use of EGD,
which is costly and reveals no abnormalities in the ma-
jority of patients with dyspepsiam. In randomized, con-
trolled trials in multiple countries, non-invasive strategies
for dyspepsia led to EGD within 1 year in 2%-50% of
patients'” ", In these trials, 5%-25% of patients as-
signed to prompt EGD underwent repeat EGD within
1 year!™ "> reflecting the frequently persistent nature of
dyspepsia, the difficulty in managing patients with func-
tional dyspepsia[1 51 and the imperfect reassurance value
of a normal endoscopy™ ™.

The rate and yield of repeat EGD for dyspepsia
in clinical practice, outside of a controlled trial, is un-
known. We performed a retrospective, observational
study to determine the rate and yield of repeat EGD for
dyspepsia in the endoscopy service of the University of
California, San Francisco (UCSF), USA. We examined
whether different endoscopists performed the initial
and repeat EGDs in order to shed light on whether the
performance of repeat EGD could be related to patients
seeking a second opinion. Given the benefits of colorec-
tal cancer screening, we determined the rate of lower
endoscopy in patients undergoing repeat EGD for dys-
pepsia in order to explore whether endoscopic resources
might have been used more optimally.

MATERIALS AND METHODS

Endoscopic databases and study population

The study was approved by the UCSF Committee on
Human Research. The study sites were Moffitt-Long
Hospital, a university tertiary care medical center that
also serves as a community hospital for many patients,
and Mount Zion Hospital and Clinics, an integral part
of the University of California, San Francisco system
that serves primary, secondary and tertiary care patients.
Records were available for all endoscopic reports from
February 1996 to June 2006 in an endoscopic database
that serves both sites (Pentax EndoPRO, Version 6.5.2,
copyright 1998-2005, Pentax Precision Instrument Co.,
Orangeburg, New York). We have used this database
and methods similar to those of this study in previous
investigations[z‘ﬂ. The source population for the study
consisted of all patients undergoing any EGD at either
site during the study period.

Search strategy, data collection, and definitions

The endoscopic database was searched systematically to
identify all patients who underwent EGD for the evalua-
tion of dyspepsia. Dyspepsia as an indication was defined
as any of the following terms in the database’s “Indica-
tions” field: “dyspepsia”, “abdominal pain”, “abdominal
abdominal pain suggesting

pain despite treatment”,
organic disease”, and “bloating”. All patients who undet-
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went at least 2 EGDs with an indication of dyspepsia
during the study period were included. For all studies in
which biopsies were performed because of suspected
malignancy or Barrett’s esophagus, histological diagno-
ses were confirmed by review of electronic pathology
records.

Data were extracted from the endoscopy and pathol-
ogy reports and entered into matrix format (Excel 2000,
Microsoft, Redmond, WA, USA). Demographic data
included gender and date of birth. Data characterizing
the procedure included procedure date, physician, and
procedure sequence for a given patient (first or second
EGD, or subsequent EGDs). By definition, all procedures
included dyspepsia as an indication. Additional indica-
tions were recorded and categorized as abnormal imag-
ing study, anemia or gastrointestinal bleeding, anorexia
and/or weight loss, dysphagia, gastroesophageal reflux
disease symptoms, nausea and/ot vomiting, follow-up of
ulcer, follow-up of Barrett’s esophagus, cirrhosis-related,
diarrhea and miscellaneous. Findings at endoscopy were
recorded and categorized as esophagitis, hiatal hernia,
esophageal stricture, gastritis, gastric erosions, gastric ul-
cet, gastric polyps, duodenitis, duodenal erosions, duode-
nal ulcer, duodenal stricture, biopsy-proven malighancy, a
new diagnosis of biopsy-confirmed Barrett’s esophagus,
and retained food suggesting gastroparesis. A signifi-
cant finding possibly related to dyspepsia was defined as
esophagitis, gastric or duodenal ulcer, or biopsy-proven
malignancy. We also performed analyses with a less strin-
gent definition of a significant finding that also included
gastric or duodenal erosions.

An additional search was performed to identify which
study patients had undergone a sigmoidoscopy or colo-
noscopy at any point during the study period. The pur-
pose was to determine whether subjects had undergone
procedures that could serve as endoscopy-based colorec-
tal cancer screening,

Statistical analysis
Data were imported into SAS v9.1 (SAS Institute, Cary,
NC) for analysis. Procedures were subgrouped into those
that had dyspepsia as the exclusive indication and those
that had dyspepsia and additional indications. Summary
descriptive statistics for demographic descriptors, indi-
cations, and findings were calculated for the set of first
(initial) EGDs, second (tepeat) EGDs, and so on. Rela-
tively few subjects underwent 4 or more EGDs.
Analyses specified @ priori were performed. Endo-
scopic findings were compared between EGDs that
included only dyspepsia as an indication and those that
included dyspepsia and additional indications. Procedure
dates were compared between initial and repeat EGDs
for each subject in order to determine the time elapsed
between procedures. Endoscopic findings were com-
pared between initial and repeat EGDs in order to de-
termine whether the rate of significant findings differed
between these. Endoscopic findings at repeat EGD were
compared between subjects who did and did not have
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Initial EGD Repeat EGD Initial EGD  Repeat EGD
(n = 451) (n = 451) (n =451) (n = 451)
Age (yr, mean * SD) 53.4+18.8 55.6£19.2 Dyspepsia 451 (100) 451 (100)
Gender Dyspepsia 196 (44) 159 (35)
Female 285 (63) 285 (63) Abdominal pain 168 (37) 199 (44)
Male 166 (37) 166 (37) Abdominal pain despite treatment 115 (26) 103 (23)
Time from first to second EGD - 1.7 (0.8-3.1) Abdominal pain suggesting organic 10 (2) 17 (4)
[yr, median (interquartile range)] disease
Indications Bloating 11(2) 24 (5)
Dyspepsia exclusively 255 (57) 253 (56) Additional Indications 196 (43) 198 (44)
Dyspepsia and additional 196 (43) 198 (44) Abnormal imaging study 1(0.2) 2(0.4)
indication(s) Anemia or gastrointestinal bleeding 27 (6) 15 (3)
Anorexia and/or weight loss 17 (4) 16 (4)
EGD: Esophagogastroduodenoscopy. Dysphagia 68 (15) 42(9)
Gastroesophageal reflux disease 56 (12) 77 (17)
symptoms
24780 EGDs Figure 1 Study population. Starting with Nausea and/or vomiting 26 (6) 33(7)
performed at study sites, all esophagogastroduodenoscopies (EGDs) Follow-up of ulcer ) 902 5(1)
February 1996-June 2006 |  Performed at the study sites during the Bolton=igp G P e eraple e 50 8(2)
study period, all EGDs with dyspepsia as Cirrhosis-related 1(02) 1(02)
an indication were identified, and patients Diarrhea 22(5) 20 (4)
who had undergone at least 2 EGDs with Miscellaneous' L2E) 1)

5460 EGDs
with dyspepsia as an
indication in 4873 patients

dyspepsia as an indication were selected.

451 patients with at least
two EGDs with dyspepsia
as an indication,
(total 1036 EGDs)

significant findings at initial EGD. Endoscopists pet-
forming the initial and repeat EGD were compared to
determine whether the same or a different endoscopist
performed the procedures.

Continuous variables were compared with the Stu-
dent’s £test, and means with SD are reported. Where ap-
propriate, medians with interquartile ranges are reported.
Proportions were compared with the Xz test and Mantel-
Haenszel odds ratios (OR) with 95% confidence inter-
vals (CI) are reported. Statistical significance was set at P
o < 0.05.

RESULTS

Study population

Figure 1 depicts the study population. During the study
period, a total of 24780 EGDs were performed at the
study sites. Of these, 5460 (22%) included dyspepsia
as an indication for the procedure. These 5460 EGDs
were petformed in 4873 unique patients. A total of 451
of these patients (9.3% of all patients who underwent
EGD for dyspepsia) underwent at least 2 EGDs with
dyspepsia as an indication, with a total of 1036 EGDs
performed with dyspepsia as an indication in this sub-
group. The number of patients who underwent 3 or
more EGDs with dyspepsia as an indication was 90
having 3 EGDs, 29 having 4 EGDs, 8 having 5 EGDs,
5 having 6 EGDs, 1 having 7 EGDs and 1 having 8
EGDs. Of the 5460 EGDs with dyspepsia as an indica-
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'Includes planned dilation, evaluation for graft-versus-host disease, fever,
postoperative evaluation, family history of malignancy, and “surveillance”.

tion, 585 (10.7%) were second or subsequent EGDs for
dyspepsia.

The demographic and procedure-related character-
istics of the study patients are summarized in Table 1.
The proportions of EGDs that included dyspepsia as an
exclusive indication were nearly identical for the initial and
repeat EGDs (56%-57%). Repeat EGD was performed a
median of 1.7 IQR, 0.8-3.1) years after the initial EGD.

Indications for initial and repeat EGD

The indications for the initial and repeat EGD for the
patients are shown in Table 2. The distributions of in-
dications classified as “dyspepsia” and those defined as
additional indications were each similar for the initial and

repeat EGD:s.

Findings at initial and repeat EGD

The findings at the initial and repeat EGD for the
patients are shown in Table 3. A minority of EGDs
showed significant abnormalities. The proportion of
EGDs showing a significant finding possibly related
to dyspepsia was higher for the initial EGD (133/451,
29%) than for the repeat EGD (79/451, 18%) (OR, 1.45;
95% CI: 1.20-1.75, P < 0.0001). There was a higher rate
of significant findings possibly related to dyspepsia on
the repeat EGD if the initial EGD had reported such
findings (35/133, 26%) than if it had not (44/318, 14%)
(OR, 1.32; 95% CI: 1.08-1.62, P = 0.0015).

The 44 patients who had significant findings only at
the repeat EGD had a mean age of 52 (+ 23) years at
initial EGD, a median time to repeat EGD of 1.8 (IQR,
0.7-4.1) years, and 28/44 (64%) were female. In 27 (61%)
of these patients, dyspepsia was the only indication for
repeat EGD, while indications in addition to dyspepsia
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Initial EGD Repeat EGD

(n = 451) (n = 451)
Esophagitis 95 (21) 59 (13)
Hiatal hernia 160 (36) 172 (38)
Esophageal stricture 13 (3) 10 (2)
Gastritis 221 (49) 196 (43)
Gastric erosions 44 (10) 40 (9)
Gastric ulcer 31 (7) 14 (3)
Gastric polyps 21 (5) 21 (5)
Duodenitis 35 (8) 24 (5)
Duodenal erosions 6 (1) 3(0.7)
Duodenal ulcer 13 (3) 8(2)
Duodenal stricture 2 (0.5) 3(0.7)
Retained food suggesting 2 (0.5) 8(2)
gastroparesis
Postoperative changes 11 (2) 18 (4)
Biopsy-proven malignancy 0(0) 0(0)
Biopsy-proven Barrett’s esophagus 3(0.7) 3(0.7)
(new diagnosis)
Significant finding possibly related to 133 (29)° 79 (18)°

dyspepsia'

'Defined as esophagitis, gastric or duodenal ulcer, or biopsy-proven
malignancy. The sum of these individual findings in the table is higher than
this cumulative value because some patients had more than one individual
finding; 0dds ratio, 1.45; 95% confidence interval: 1.20-1.75, P < 0.0001.

in the other 17 included bleeding, weight loss, nausea
and vomiting, diarrhea, dysphagia, and gastroesophageal
reflux symptoms. At repeat EGD, the findings were
esophagitis in 31 (70%), gastric ulcer in 9 (20%), duode-
nal ulcer in 3 (7%), and esophagitis and gastric ulcer in
1 (2%). 1t is not possible to determine whether the find-
ings at repeat EGD were missed at initial EGD.

For the initial EGD, the proportion of tests show-
ing a significant finding possibly related to dyspepsia
was higher for procedures with dyspepsia and additional
indication(s) than for procedures with dyspepsia as the
exclusive indication (36%, or 71/196 vs 24%, or 62/255;
OR, 1.30; 95% CI: 1.06-1.59, P = 0.006). In contrast, for
repeat EGD, the proportions of tests showing a signifi-
cant finding possibly related to dyspepsia did not differ
significantly between procedures with dyspepsia and
additional indication(s) and procedures with dyspepsia
as the exclusive indication (18%, or 36/198 vs 17%, or
43/253; OR, 1.04; 95% CI: 0.83-1.29, P = 0.74).

With a less stringent definition of a significant find-
ing that also included gastric or duodenal erosions, the
proportion of EGDs showing a significant finding
possibly related to dyspepsia remained higher for initial
EGD (172/451, 38%) than for repeat EGD (111/451,
25%) (OR, 1.40; 95% CI: 1.19-1.65, P < 0.0001). With
this less stringent definition, there was a trend towards a
higher rate of significant findings possibly related to dys-
pepsia on repeat EGD if initial EGD had reported such
findings (51/172, 29%) than if it had not (60/279, 22%))
(OR, 1.19; 95% CI: 0.99-1.44, P = 0.051).

Physician performing initial and repeat EGD
The repeat EGD was performed by the same physician
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who performed the initial EGD in 77% (346/451) of

the cases.

Sigmoidoscopy or colonoscopy

Of the 451 study patients, 393 (87%) underwent either
a sigmoidoscopy or colonoscopy. Among those aged
50 years or older, 286/311 (92%) underwent either a
sigmoidoscopy ot colonoscopy compated to 107/140
(76%) of those younger than 50 years (OR, 2.09; 95%
CI: 1.59-2.75, P < 0.0001).

DISCUSSION

In our observational study, over 20% of all EGDs per-
formed included dyspepsia as an indication. Of patients
undergoing EGD with dyspepsia as an indication, ap-
proximately 9% underwent repeat EGDs for dyspepsia
at a median 1.7 years after the initial EGD. This consti-
tuted a relatively small but still substantial fraction of
endoscopic volume related to dyspepsia. The yield of
repeat EGD for dyspepsia was modest, and lower than
the yield of initial EGD. For initial EGD, the yield was
higher for EGDs performed for dyspepsia and addi-
tional indications compared with dyspepsia exclusively.
In the vast majority of cases, the repeat EGD was per-
formed by the same endoscopist as the initial EGD,
suggesting that the seeking of a second opinion was not
a major driver in the rate of repeat EGD. Over 90% of
patients aged 50 years or older who underwent repeat
EGD for dyspepsia also underwent either sigmoidos-
copy or colonoscopy, suggesting that repeat EGD was
not undertaken at the expense of tests that can serve for
colorectal cancer screening;

Because our study was not prospective and did not
capture EGDs performed outside the UCSF endoscopy
service, we could not compare our results directly with
the rates of repeat EGD for dyspepsia observed in the
randomized trials of competing management strategies
for uninvestigated dyspepsia. Nonetheless, the fraction
of patients undergoing repeat EGD for dyspepsia in our
study was within the range of 5%-25% observed in those
controlled trials at 1 year” "> and within the range of
9%-26% observed in follow-up at 6 to 7 years” If
some patients who underwent an initial EGD for dys-
pepsia in our study cohort then underwent repeat EGD
for dyspepsia at another institution, or if the “initial
EGD” for dyspepsia in our study was in reality a repeat
EGD, then our results would underestimate the true rate
of repeat EGD for dyspepsia. In our study, repeat EGD
was petformed a median of 1.7 IQR, 0.8-3.1) years after
the initial EGD. Longer-term follow-up of patients in
randomized trials has shown that some patients undergo
repeat EGD for dyspepsia years later, but most repeat
EGDs were within the initial year of the studies>***.

It is well recognized that most EGDs performed
for dyspepsia demonstrate no significant abnormal-
ity™" Thus, the relatively low yield in our study was
not surprising. The yield at repeat EGD for dyspepsia
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was lower than at initial EGD, a finding that might have
been expected, but has not been demonstrated in clinical
practice previously. Because our study design selected
patients with repeat EGD for dyspepsia, the diagnostic
yield at initial EGD might actually have been lower than
in patients who did not undergo repeat EGD. For in-
stance, no malignancies were diagnosed, but one could
postulate that patients diagnosed with malignancy at
initial EGD might be less likely to undergo repeat EGD
with dyspepsia as an indication.

The management of patients with functional dys-
pepsia is challenginglls’lgj. Patients may seek second
opinions in search of undetlying disease that may have
been missed, or new treatments. We expected to find
that a majority of repeat EGDs for dyspepsia had been
performed by a different endoscopist than the initial
EGDs, but this was not the case. If we failed to capture
a significant fraction of all repeat EGDs for dyspepsia
in our study patients because they occurred at other in-
stitutions, then the proportion of repeat #s initial EGDs
performed by a different endoscopist would be higher.
It is unlikely that the endoscopists in our study played
the role of proceduralist instead of consultant, since
open-access upper endoscopy is relatively rare in our en-
doscopy setvice. One may speculate that repeat EGD in
patients with established care with a gastroenterologist
could be driven in part by ongoing patient concern™ !,
We could not address this issue directly in the current
study.

With the growing national emphasis on colorectal
cancer screening, the capacity and proper utilization of
lower endoscopic services have been debated”™, Be-
cause we expected that the yield of repeat EGD for dys-
pepsia would be low, we sought to investigate whether
endoscopic services might have been applied better to-
wards colorectal cancer screening in our study patients.
We found that a very large majority of our patients also
underwent lower endoscopy, at a rate much higher than
national uptake rates for colorectal cancer screening'™.
This likely reflected a group of patients who had well
established medical care and might in fact utilize more
medical resources than the average, as reflected by a
high rate of lower endoscopy even in patients younger
than 50 years of age. The endoscopic capacity in our
study sites is somewhat elastic, so that a repeat EGD for
dyspepsia may not directly displace a screening lower
endoscopy. We could not determine whether patients
outside of our study cohort were denied access to lower
endoscopy as a tresult of the repeat EGDs that were
performed. If present at all, this effect would be small.
However, this may be a more salient issue in other set-
tings with more constrained resources and different in-
centive structures for endoscopists.

Our study has limitations. First, because it was a ret-
rospective study without complete coverage of all of our
patients’ medical contacts, some repeat EGDs at other
facilities might have been missed. However, our results
accurately reflected the fraction of endoscopic services
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devoted to initial and repeat EGD for dyspepsia within
our study sites. Second, we did not know whether pa-
tients whose EGDs were performed for abdominal pain
fit the definition of dyspepsia, but we chose to include
them because many endoscopists in our unit do no use
the term dyspepsia in the indication field, and because
we believe that when EGD is performed for abdominal
pain it is likely that this pain is in the upper abdomen and
can be categorized as dyspepsia. Third, we did not know
the management strategies offered to patients, which
could have affected the rate of repeat EGD. Fourth, our
results may be generalizable to other endoscopy units
with similar systems, patients and endoscopists as outs,
but not necessarily to those in different practice settings.
Fifth, we did not attempt to determine whether lower
endoscopies were performed for diagnostic or screen-
ing purposes. However, for the purposes of determin-
ing resource use in this study, the distinction was not
necessary. Finally, it is possible that some patients with
abdominal pain and diarrhea had inflammatory bowel
disease, and this might have contributed to the use of
lower endoscopy, but diarrhea was an additional indica-
tion in only 5% of EGDs.

In conclusion, the rate of repeat EGD for dyspepsia
in this study was relatively low but still substantial, and it
may have underestimated the true rate because of pos-
sible repeat EGDs at other facilities. The diagnostic yield
of repeat EGD for dyspepsia was modest, and lower
than at initial EGD. Our findings do not support the
hypothesis that repeat EGD for dyspepsia in our study
sites was usually performed for a second opinion by a
different endoscopist. Repeat EGD for dyspepsia in our
study patients was not performed at the expense of age-
appropriate colorectal cancer screening, Optimal alloca-
tion of endoscopic resources remains a public health

priority.

COMMENTS

Background

Dyspepsia is a highly prevalent condition. Non-invasive strategies to evaluate
dyspepsia are recommended for younger persons without alarm symptoms
in large part to limit the use of esophagogastroduodenoscopy (EGD). In
randomized, controlled trials, 5%-25% of patients assigned to prompt EGD to
evaluate dyspepsia underwent repeat EGD within 1 year.

Research frontiers

The rate and yield of repeat EGD for dyspepsia in clinical practice is not known.
The optimal use of endoscopic resources is a public healthy priority.

Innovations and breakthroughs

The authors performed a retrospective cohort study of all patients who
underwent repeat EGD for dyspepsia from 1996 to 2006 at the University of
California, San Francisco endoscopy service. They determined the rate and
yield of repeat EGD for dyspepsia, whether second opinions drove its use, and
whether endoscopic resource use might have been shifted to colorectal cancer
screening.

Applications

Repeat EGD for dyspepsia occurred at a low but substantial rate, and the
diagnostic yield was lower than at initial EGD. Because repeat EGD was not
usually performed for a second opinion, it is likely that the physician who
performed an initial EGD will face the decision as to whether to perform a
repeat EGD. In our cohort, repeat EGD was not performed at the expense
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of age-appropriate colorectal cancer screening. Nonetheless, optimal use of
endoscopic capacity remains a public health priority.

Terminology

Dyspepsia can be defined as chronic or recurrent pain or discomfort centered in
the upper.

Peer review

This is an interesting retrospective study to demonstrate the rate and yield of
repeat EGD for dyspepsia.
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