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Endoscopy for Acute Nonvariceal Upper
Gastrointestinal Tract Hemorrhage: Is Sooner Better?

A Systematic Review

Brennan M. R. Spiegel, MD; Nimish B. Vakil, MD; Joshua J. Ofman, MD, MSHS

Background: While the effectiveness of upper endos-
copy has been established for acute nonvariceal upper
gastrointestinal tract hemorrhage, its optimal timing has
not been clearly defined. Early endoscopy has been ad-
vocated for its ability to achieve prompt diagnosis, risk
stratification, and therapeutic hemostasis.

Objective: To determine whether early vs delayed en-
doscopy improves patient and economic outcomes for
all risk groups with nonvariceal upper gastrointestinal
tract hemorrhage.

Methods: A systematic review of 3 computerized data-
bases (MEDLINE, HEALTHSTAR, and Cochrane Data-
base of Systematic Reviews) was performed along with
hand searching of published abstracts to identify English-
language citations from 1980 to 2000.

Results: Twenty-three studies met explicit inclusion cri-
teria. The highest-quality study examining outcomes in
low-risk patients found no significant complications at
1-month follow-up for any outpatients managed with early

endoscopy. The largest randomized trial of high-risk pa-
tients showed no mortality benefit but a significant de-
crease in transfusion requirements with early endos-
copy. Seven of the 8 studies examining the effect of early
endoscopy on length of stay as a measure of resource uti-
lization demonstrated a significant reduction compared
with that of delayed endoscopy. However, most in-
cluded studies were found to suffer from 1 or more po-
tentially significant methodologic shortcomings.

Conclusions: The overwhelming majority of existing
data suggest that early endoscopy is safe and effective
for all risk groups. The clinical and economic outcomes
of early endoscopy should be confirmed in additional
well-designed randomized controlled trials. Given the
strength of the evidence, efforts to develop a more stan-
dardized and time-sensitive approach to acute nonvari-
ceal upper gastrointestinal tract hemorrhage should be
undertaken.

Arch Intern Med. 2001;161:1393-1404

From the Department of
Medicine and Health Services
Research, Cedars-Sinai Medical
Center, Los Angeles, Calif
(Drs Spiegel and Ofman);
Department of
Gastroenterology, University
of Wisconsin Medical School,
Milwaukee (Dr Vakil); and
Zynx Health Incorporated,

a Subsidiary of Cedars-Sinai
Health System, Los Angeles
(Dr Ofman).

(REPRINTED) ARCH INTERN MED/VOL 161, JUNE 11, 2001

PPER gastrointestinal tract

hemorrhage (UGIH) oc-

curs in 150 per 100000

people annually, results

in up to 300000 hospi-
talizations, and costs more than $2.5 bil-
lion per year."? Despite earlier studies to
the contrary,>* endoscopy has been estab-
lished as being effective for acute nonva-
riceal UGIH® and is now the standard of
care for patients presenting with this fre-
quent and costly condition.”® Once a medi-
cal intervention is deemed effective, its op-
timal timing of use in clinical practice must
be clearly defined. In many instances,
effectiveness and timing are inseparable,
as timing alone often dictates clinical
success. For example, it is not adequate
to simply provide coronary angioplasty
for patients with myocardial infarction,
but to perform it within 1 hour of pre-
sentation.’ Similarly, while tissue plas-

minogen activator has proved effective in
acute ischemic stroke, it must be initi-
ated within 3 hours of onset to maximize
outcomes. '’

The optimal timing of endoscopy in
UGIH, however, has not been clearly es-
tablished. Well-designed prospective
studies, including a trial demonstrating
the safety of early refeeding after thera-
peutic endoscopy'' and a sequential en-
doscopic confirmation of the low re-
bleeding risk of clean-based ulcers,"
bolster the argument that early endos-
copy may provide clinical benefit by pro-
moting safe patient disposition for both
high- and low-risk groups. Moreover,
it has been suggested that delayed en-
doscopy provides no additional benefit
over standard medical management.">!*
Nonetheless, mortality rate has remained
unchanged despite therapeutic endos-
copy,? and an increased rate of compli-
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Figure 1. Results of literature search.

cations with early vs delayed en-
doscopy has been reported.'®!” The
controversy is further confounded
by the paucity of literature specifi-
cally addressing the timing of en-
doscopy and by the lack of clear
guidelines on the timing of endos-
copy in major consensus state-
ments.”®

In the absence of clear guide-
lines, early endoscopy is presently
an inconsistent practice. For ex-
ample, the decision to perform early
vs delayed endoscopy has been in-
dependently associated with sex,'®
insurance status," and day of the
week." The definition of “early” en-
doscopy varies as well, ranging from
1% to 24" hours after initial presen-
tation. Current evidence suggests
that upper gastrointestinal tract en-
doscopy is performed within 24
hours of admission in 40% to 70%
of cases.!**!

How might the effectiveness of
early endoscopy be measured? The
end point of a successful manage-
ment strategy may be to ensure pa-
tient safety while stemming costs by
minimizing unnecessary hospitaliza-
tions and reducing length of stay.
With the advent of therapeutic po-
tential, the use of early endoscopy
may achieve these objectives by al-
lowing prompt diagnosis, risk strati-
fication, and therapeutic hemosta-
sis.”> To prove a benefit from early
endoscopy, a link must be estab-
lished between this practice and
significant clinical and economic

outcomes. Our objective was to per-
form a systematic review of the medi-
cal literature?*** to address the fol-
lowing questions: (1) Does early
endoscopy allow for safe and prompt
discharge of low-risk patients with
acute nonvariceal UGIH? (2) Does
early endoscopy improve patient out-
comes vs delayed endoscopy in high-
risk patients with acute nonvariceal
UGIH? (3) Does early endoscopy re-
duce resource utilization vs delayed
endoscopy for all comers with acute
nonvariceal UGIH?

— T

A structured search of 3 computer-
ized bibliographic databases
(MEDLINE, HEAL THSTAR, and the
Cochrane Database of Systematic Re-
views), along with a CD-ROM-—
assisted (DDW [Digestive Disease
Week]| Abstracts-on-Disc; Ameri-
can Gastroenterological Associa-
tion, Bethesda, Md) review of pub-
lished abstracts from 3 major
subspecialty journals, was per-
formed to identify English-lan-
guage publications from January
1980 to January 2000. The search
strategy, including selection of sub-
ject headings and key words, was per-
formed with an expert librarian to
maximize search sensitivity for tar-
geted information. Generated titles
were assessed for relevancy and were
rejected only if they fulfilled ex-
plicit exclusion criteria, including (1)
not written in English; (2) not con-

cerned with human subjects; (3)
not related to UGIH or lesions that
can cause UGIH; (4) solely related
to variceal bleeding or other com-
plications of portal hypertension;
(5) solely related to nonendoscopic
interventions or complications
thereof; and (6) solely related to
occult, subacute, or chronic UGIH.
Selected abstracts were reviewed
and were rejected if they (1) made
no reference to outcome or process
measurement, (2) referred only to
bleeding severity, but not to the
effectiveness of endoscopy, or (3)
made no reference to time factors.
Disagreements were resolved by
consensus. In addition, bibliogra-
phies of included studies and key
review articles were reviewed for
references not captured by the
search strategy.

Remaining studies were inde-
pendently reviewed and included if
they had information regarding the
effectiveness of early endoscopy, as
determined by impact on patient
outcomes (mortality, rebleeding,
transfusion requirements, need for
emergency surgery, endoscopic
complications, and readmission)
and economic outcomes (length of
stay and direct costs). Where
methodology was unclear, authors
were contacted for additional
information. Each included study
was independently abstracted for
data, and randomized clinical tri-
als were assessed for methodo-
logic quality by means of a stan-
dardized instrument focusing on
features related to internal valid-
ity. Quasi-experimental designs,
including interrupted time series
and controlled before-and-after
trials, were assessed for methodo-
logic quality by means of criteria
established by the Cochrane Col-
laboration on Effective Profession-
al Practice.”

— T

The search strategy identified 933
titles (Figure 1). Of these, 327
were selected for abstract review, of
which 97 studies were retained for
consideration. Independent review
of these remaining studies yielded
23 that met our explicit inclusion
criteria. Interrater agreement was

high (x=0.70).
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DOES EARLY ENDOSCOPY
ALLOW FOR SAFE AND
PROMPT DISCHARGE OF
LOW-RISK PATIENTS WITH
ACUTE NONVARICEAL UGIH?

Risk stratification of patients with
nonvariceal UGIH involves a com-
bination of both clinical and endo-
scopic criteria. Therefore, early en-
doscopy may potentially assist in the
selection of low-risk patients eli-
gible for prompt discharge by rap-
idly confirming clinical suspicion.
Twenty studies were identified that
examined the relationship between
the timing of endoscopy and out-
comes for low-risk patients with
nonvariceal UGIH. These reports
may be categorized both by study de-
sign and by whether early endos-
copy was the principal focus of the
study intervention (Figure 2).

The most direct evidence comes
from experimental studies with dis-
charge protocols that explicitly in-
clude early endoscopy. Of these, strat-
egies that compare the protocol with
a control population undergoing stan-
dard medical management provide
the strongest evidence. Other study
designs examine discharge proto-
cols that do not explicitly involve early
endoscopy, but that nonetheless per-
form post hoc analysis relating the
timing of endoscopy to outcomes for
low-risk patients.

Table 1 summarizes the con-
trolled trials that compare early
endoscopy with “usual care” for low-
risk patients. There were 3 random-
ized studies. In the largest, Lee et al*
compared a strategy of prompt en-
doscopy within 2 hours of presen-
tation vs direct hospital admission
for clinically “stable” subjects. The
study group was retained in the
emergency department until endos-
copy could be performed, at which
point clinically stable patients with-
out stigmas of recent hemorrhage
were discharged. The control group
was hospitalized and underwent en-
doscopy within 24 to 48 hours. With
this strategy, 46% of the study group
avoided hospitalization and had no
complications or readmissions at
30 days’ follow-up despite the ini-
tial impression by the emergency
department staff that these patients
would require admission. The
study is notable for a careful delin-
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Figure 2. Studies that relate to timing of endoscopy for low-risk patients with nonvariceal upper
gastrointestinal tract bleeding. Arrow indicates direction of strongest evidence by study strategy and
design. Values indicate number of studies in each subcategory.

eation of inclusion and exclusion
criteria, a randomized design with
concealed allocation (in the form
of opaque envelopes), and thor-
ough patient follow-up with a full
description of patient dropouts. A
potential shortcoming of this study
is that patients with suspected vari-
ceal bleeding by clinical criteria
were excluded before endoscopy.
Because patients with clinical signs
of portal hypertension frequently
bleed from a nonvariceal source,
this study may underestimate the
true prevalence of nonvariceal
hemorrhage.

Campo et al*® compared a strat-
egy of inpatient vs outpatient care of
low-risk subjects undergoing endos-
copy within 12 hours of admission.
Clinically stable patients without stig-
mas of recent hemorrhage and with
adequate home support were ran-
domly assigned to either discharge on
aproton pump inhibitor regimen with
daily telephone follow-up for a week
or admission for standard inpatient
management. In those allocated to
outpatient care, there were no deaths
and only 1 episode of successfully
treated “minor” rebleeding within 1
week. Although the study design
was randomized, there was no indi-
cation of concealed allocation and
no description of withdrawals and
dropouts. In addition, the follow-up
period of 1 week may have been in-
adequate to fully account for all post-
discharge complications.

126

Brullet et al* randomized clini-
cally stable patients to outpatient vs
inpatient management after under-
going emergent epinephrine and
polidocanol injection of nonbleed-
ing visible vessels within 12 hours
of presentation. There were no
deaths or episodes of rebleeding in
the outpatient group. However, this
study suffers from a small sample of
only 8 subjects in the outpatient arm,
no description of concealed alloca-
tion or patient withdrawals, and a
potentially inadequate 1-week fol-
low-up. Moreover, the method used
(epinephrine alone) is no longer
considered adequate for effective he-
mostasis. Nonetheless, the study is
notable for demonstrating safe out-
patient management for a group that
might normally be deemed high risk
by endoscopic criteria.

Almela et al*® compared outpa-
tient vs inpatient care of all comers
with UGIH undergoing immediate
endoscopy in the emergency depart-
ment. Clinically stable patients with-
out stigmas of recent hemorrhage
were either admitted for inpatient
care or discharged with follow-up at
1 month. Those with active bleed-
ing, stigmas of recent hemorrhage,
or hemodynamic instability were ad-
mitted for inpatient care. Of 201 out-
patients, there were 3 deaths (1.5%)
and 1 episode of successfully treated
gastrointestinal tract bleeding from
an aortoenteric fistula vs 20 deaths
(2.6%) and 56 episodes of rebleed-
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Upper Gastrointestinal Tract Hemorrhage*

Table 1. Controlled Trials Relating to Timing of Endoscopy for Low-Risk Patients With Nonvariceal

Patient Outcome

Source, y Patients Design Comparison Exclusion Criteria Measure Conclusion
Lee etal,® 110 “Stable” patients  Randomized trial ~ Prompt upper endoscopy  History of variceal Mortality, Prompt upper
1999 with NVUGIH in ED vs direct bleeding, cirrhosis, rebleeding, endoscopy allowed
admitted to admission with delayed portal hypertension, need for immediate discharge
university ED upper endoscopy hemodynamic surgery, of 46% with no
instability, readmission complications or
coagulopathy, history readmissions at 30 d
of UGIH within
previous month,
unable to consent or
refused upper
endoscopy
Campoetal® 83 “Low-risk” Randomized trial ~ Outpatient vs inpatient Variceal bleeding, Mortality, No complications in
1998 patients with care of low-risk patients hemodynamic rebleeding outpatient group
NVUGIH undergoing upper instability, visible with 7-d follow-up
presenting to endoscopy within 12 h vessel or adherent
community of presentation clot on upper
hospital endoscopy, poor
accessibility to
hospital, lack of
adequate home
support
Brulletetal,?” 20 Patients with Randomized trial  Outpatient vs inpatient Hemodynamic Mortality, No mortality in either
1998 NVUGIH and care of selected instability, peptic rebleeding group, and 1 episode
nonbleeding visible patients with ulcer >10 mm, poor of successfully
vessel on upper nonbleeding visible accessibility to treated rebleeding in
endoscopy vessel treated by hospital, lack of outpatient group
presenting to endoscopic epinephrine adequate home with 7-d follow-up
community injection within 12 h of support
hospital presentation
Almelaetal?® 983 Patients with Prospective Outpatient vs inpatient Variceal bleeding, Mortality, 3 Deaths (1.5%) and 1
1999 NVUGIH admitted nonrandomized care of all comers hemodynamic rebleeding, successfully treated
to university ED study undergoing prompt instability, stigmas of need for rebleeding in
upper endoscopy in ED recent hemorrhage, surgery outpatient group at
unable to have upper 30d
endoscopy
Hussain etal,® 92 Patients with Before-and-after ~ Outcomes of patients Not stated Need for surgery, “Patients with clear
1995 peptic ulcer study treated before and after length of stay ulcer base may be
bleeding implementation of managed on
presenting to early-discharge outpatient basis”
health maintenance protocol requiring
organization upper endoscopy within
hospital 12 h of presentation
Rockall et al,* 3957 Patients with Before-and-after ~ Outcomes of patients Age <16y Mortality, length ~ Patients underwent
1997 UGIH presenting to study treated before and after of stay, time to upper endoscopy
45 hospitals implementation of upper more frequently and
national early-discharge endoscopy earlier after

protocol encouraging
upper endoscopy within
24 h of presentation

guidelines in place
without change in
severity-adjusted
mortality

*UGIH indicates upper gastrointestinal tract hemorrhage; NVUGIH, nonvariceal UGIH; and ED, emergency department.

ing (7.3%) in 767 inpatients. The au-
thors conclude that outpatient care
of selected patients is a safe alterna-
tive to admission. This study is lim-
ited by a lack of randomization and
by an apparent incompatibility be-
tween the control and study groups,
because low-risk subjects managed
as inpatients were grouped with hos-
pitalized high-risk patients.

The methodologic quality of the
4 trials with concurrent control

groups is summarized in Table 2.
With the use of a validated scoring
scale,’ only the study by Lee et al*®
is considered high quality. All of the
trials describe explicit inclusion and
exclusion criteria, and 3 of the 4 de-
scribe the study design as random-
ized. However, only the study by Lee
etal described a concealed random-
ization process (this refers to mea-
sures taken to prevent investiga-
tors from influencing the allocation

process, such as using serially num-
bered, opaque, sealed envelopes, or
central randomization). None of the
studies was blinded. However, in set-
tings where blinding is not pos-
sible, outcome can be assessed by in-
dividuals blinded to the original
treatment allocation. This was not
described in any of the studies. Con-
cealment of allocation and blind-
ing are study quality indicators and,
when not satisfied, may result in an
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Upper Gastrointestinal Tract Bleeding

Table 2. Quality Assessment of Controlled Trials Relating to Endoscopy for Low-Risk Patients With Nonvariceal

Inclusion/Exclusion Randomized Concealment Dropouts Described Methods Quality
Source, y Criteria Design of Allocation Blinding Accounted for of Analysis Score*
Lee et al, 1999 Yes Yes Yes No Yes Yes 3
Campo et al,* 1998 Yes Yes No No No No 1
Brullet et al,?” 1998 Yes Yes No No No No 1
Almela et al,® 1999 Yes No No No Yes No 0

*Poor quality is less than 3 on a 5-point scale.’’

overestimation of the intervention
effect.

Two controlled studies compared
early endoscopy for low-risk patients
with historical or retrospective con-
trols. Rockall et al*® compared out-
comes of all comers with UGIH before
and afterimplementation of anational
early discharge protocol that encour-
aged endoscopy within 24 hours. The
authors found that, compared with a
preintervention control group, patients
underwent endoscopy more frequently
and earlier after the guidelines were in
place, without any impact on severity-
adjusted mortality rates. It is unclear
whether the study had sufficient power
to detect a mortality reduction, or
whether thisis the most relevant out-
come in low-risk patients. Additional
relevant outcomes, including rebleed-
ing and readmission, were not re-
ported, nor was there follow-up of out-
patients on discharge. Finally, this
study included variceal and nonvari-
ceal causes of UGIH, thereby further
confounding conclusions specifically
regarding nonvariceal hemorrhage.

Hussain et al* compared out-
comes for patients with peptic ulcer
bleeding before and after implemen-
tation of an early discharge protocol
requiring endoscopy within 12 hours
of admission. Clinically stable pa-
tients with a clean-based ulcer were
discharged from the hospital on a his-
tamine,-blocker regimen and con-
tacted for follow-up at 5 to 7 days,
while those with active bleeding un-
derwent immediate hemostasis and
were hospitalized. Compared with a
retrospective control group, fewer pa-
tients required surgical intervention
in the postguideline period. Al-
though the authors conclude that low-
risk patients with clean-based ulcers
can be safely managed as outpa-
tients, it is unclear whether the study
findings substantiate this conclu-
sion. In particular, the authors did not

report any outcomes for the patients
discharged, nor did they describe the
completeness of outpatient follow-
up. While need for emergent sur-
gery is an important patient out-
come, it relates more directly to high-
risk groups and may not contribute
meaningfully to conclusions regard-
ing outpatient management of low-
risk subjects.

Sixuncontrolled trials examined
early endoscopy for low-risk patients
(Table 3). Cebollero-Santamaria et
al*? evaluated a protocol in which clini-
cally low-risk elderly (age =65 years)
patients were discharged after imme-
diate endoscopic confirmation in the
emergency department. Those with
a low risk for rebleeding, as deter-
mined by explicit endoscopic and
clinical criteria, were discharged and
followed up intermittently for 1
month. The authors reported no
deaths, rebleeding, or readmissions
among 24 outpatients. Although lim-
ited by the lack of a control group, this
study is notable for focusing on the
elderly population, a group that tends
to be at higher risk and is often treated
more conservatively.

Of the remaining 6 uncon-
trolled trials,>*® all showed low
complication rates of outpatients
triaged by early endoscopy. In par-
ticular, there were no deaths and re-
bleeding occurred in 0% to 2.9%°
of patients. All incidents of re-
bleeding were successfully treated
with readmission. The follow-up pe-
riod ranged from 1 week®-7 to 16
months.** Five studies focused ex-
clusively on nonvariceal hemor-
rhage,**?" while the study by Chang
etal® included variceal hemorrhage
as well. The trial by Hsu et al* spe-
cifically evaluated peptic ulcer hem-
orrhage, while Lai et al** focused only
on patients with duodenal ulcer hem-
orrhage. Patients were selected for
outpatient care by a combination of

both clinical and endoscopic crite-
ria in all studies. Two studies®** ex-
cluded potential variceal hemor-
rhage before endoscopic confirmation
by selecting out subjects with evi-
dence of alcoholic liver disease. One
study excluded from enrollment pa-
tients taking noncorticosteroidal anti-
inflammatory drugs.*

There were 2 experimental stud-
iesin which early endoscopy was not
the primary focus of the intervention,
but the authors nonetheless drew cor-
ollary findings relating timing of en-
doscopy to patient outcomes. Hay et
al,”! ina prospective controlled time-
series study with an alternate-month
design, evaluated the safety of a clini-
cal guideline that recommended early
discharge for patients with acute UGIH
considered to be at low risk for sub-
sequent complications. Recommen-
dations for length of stay were depen-
dent on a combination of validated
clinical and endoscopic criteria. The
authors found that there were 3 deaths
and only 1 episode of rebleeding at 1
month of follow-up among 209 pa-
tients deemed low risk by the guide-
line. The deaths were related to chronic
medical conditions and not to com-
plications of UGIH. While early en-
doscopy was not an explicit compo-
nent of the intervention guidelines, it
was found to be an independent pre-
dictor of decreased length of stay for
low-risk patients. These datawere con-
firmed by Moreno etal® inastudy us-
ing the same discharge guidelines. In
contrast to the Hay etal study, this trial
covereda continuous period and com-
pared data with retrospective controls.
Moreover, during the study period,
guidelines were implemented by 1
team in consecutive patients. There
were 1 deathand 7 episodes of rebleed-
ing among 488 low-risk patients at 1
week of follow-up. The authors con-
clude that “most” low-risk patients can
be safely discharged.
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Table 3. Uncontrolled Trials Relating to Timing of Endoscopy for Low-Risk Patients With Nonvariceal
Upper Gastrointestinal Tract Hemorrhage*

Patient Outcome

encouraging prompt
upper endoscopy?

Source, y Patients Study Question Exclusion Criteria Measure Conclusion
Cebollero-Santamaria 84 Elderly patients Can “low-risk” elderly Age <65y, variceal bleeding, Rebleeding No episodes of
etal,®> 1999 with NVUGIH patients be safely treated presence of 1 major or 3 rebleeding in 24
admitted to ED of as outpatients through use minor explicit clinical criteria outpatients at 4-wk
teaching hospital of early discharge protocol follow-up
encouraging immediate
upper endoscopy in ED?

Chang et al,*® 1992 381 Patients with Can “stable” patients be Unstable vital signs, SRH Mortality, No mortality and 3
UGIH presenting to safely treated as rebleeding episodes of rebleeding
ED-based Gl unit of outpatients through use of in 131 outpatients
teaching hospital early discharge protocol (follow-up time not

encouraging upper stated)
endoscopy within
6 h of presentation?

Hsu et al,*® 1996 404 Patients with Can “stable” patients be Lesion other than peptic ulcer, ~ Mortality, No mortality and 2
peptic ulcer safely treated as any SRH, hemodynamic rebleeding episodes of rebleeding
bleeding admitted outpatients through use of instability, alcoholism, in 139 outpatients at
to ED of university early discharge protocol bleeding disorder, NSAID 1-wk follow-up
hospital requiring upper use, coexisting acute illness

endoscopy within 24 h
of presentation?

Koch et al,*” 1996 27 Patients With Can “stable” patients be Evidence of alcoholic liver Mortality, No mortality and 1
NVUGIH presenting safely treated as disease, inadequate social rebleeding, episode of rebleeding
to university outpatients through use of support, SRH readmission in 14 outpatients at
hospital early discharge protocol 1-wk follow-up

requiring “emergent”
outpatient upper
endoscopy?

Lai et al,* 1997 76 “Stable” patients Can “stable” patients be Lesion other than duodenal Rebleeding No rebleeding in any
with duodenal ulcer safely treated as ulcer, Hb <100 g/L, patients at 6-wk
bleeding presenting outpatients through use of SBP <100 mm Hg, follow-up
to university early discharge protocol HR <100/min, orthostatic
hospital requiring upper vital signs, presence of CHF,

endoscopy within 24 h COPD, cirrhosis, renal
of presentation? failure, stroke, coagulopathy,
hematologic malignancy,
SRH on upper endoscopy,
age <60y
Longstreth and 145 Patients with Can “selected” patients be Absolute criteria: variceal Rebleeding, No transfusion
Feitelberg,®® 1995 NVUGIH presenting safely treated as bleeding, portal hypertensive transfusion requirement and 1
to health outpatients through use of gastropathy, SRH; requirement episode of rebleeding
maintenance early discharge protocol nonabsolute criteria: after discharge, successfully treated
organization requiring “urgent” upper debilitation, orthostatic vital readmission, with readmission in
hospital endoscopy? signs, severe liver disease, presyncope, 34 outpatients at
serious concomitant disease, syncope 1-mo follow-up
coagulopathy, hematemesis
or multiple melena on day of
admission, Hb <80 g/L,
inadequate home support
Longstreth and 176 Low-risk patients ~ Can low-risk patients be Same exclusion criteria as for Mortality, No mortality and 2
Feitelberg,® 1998 with NVUGIH safely treated as Longstreth and Feitelberg,® rebleeding, episodes of rebleeding
presenting to HMO outpatients through use of 1995 readmission successfully treated
hospital early discharge protocol with readmission at

average follow-up of
16 mo

*All trials cited were designed as uncontrolled prospective studies. UGIH indicates upper gastrointestinal tract hemorrhage, NVUGIH, nonvariceal UGIH;
ED, emergency department; Gl, gastrointestinal; HMO, health maintenance organization; SRH, stigmas of recent hemorrhage, NSAID, nonsteroidal anti-inflammatory
drug; Hb, hemoglobin; SBP, systolic blood pressure; HR, heart rate; CHF, congestive heart failure; and COPD, chronic obstructive pulmonary disease.

Our review identified 5 obser-
vational studies,'**** of which 2%
directly examined the effect of early
endoscopy on patient outcomes. In
a large retrospective cohort study,
Lindenauer et al* failed to detect a
mortality benefit for all comers un-

dergoing early (<24 hours) vs de-
layed (=24 hours) endoscopy and
extended these conclusions to low-
risk patients through multivariate
analysis stratifying patients by clini-
cal severity. However, mortality was
the only outcome assessed. In a ret-

rospective application of a dis-
charge protocol encouraging early
endoscopy, Rockall et al*? pro-
jected that 25% of all comers with
UGIH could have been safely dis-
charged immediately after prompt
endoscopy.
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Hay etal," inaretrospective vali-
dation of the previously described dis-
charge protocol by the same authors,
founda 0.6% complication rate for pa-
tients deemed low risk. Conversely, in
a large retrospective cohort study of
consecutive patients with UGIH, Coo-
per et al" established through multi-
variate analysis that early endoscopy
was associated with a slightly higher
but not statistically significant risk of
in-hospital death for patients in the
lowest risk group. In a second retro-
spective study by the same authors,*
early endoscopy was found to be
equivocal as a risk factor for poor pa-
tient outcomes inlow-risk subjects. Be-
cause of limitations of study design, it
isdifficult to draw firm conclusions for
low-risk patients from these observa-
tional studies, as there was no postdis-
charge follow-up, no description ofad-
ditional important patient outcomes
beyond mortality and need for surgery,
andno distinction between varicealand
nonvariceal causes of bleeding.

Itappears that the weight of the
evidence supports early vs delayed en-
doscopy for low-risk patients with
acute nonvariceal UGIH (Figure 3).
If only the highest-quality controlled
study s considered, Lee etal*® showed
that early endoscopy and prompt dis-
charge of low-risk patients was safe and
effective. Of the remaining controlled
trials, all showed low complication
rates for low-risk subjects managed as
outpatients. Furthermore, there were
no deaths and only 9 instances of re-
bleeding of a combined 594 low-risk
outpatientsin 7 uncontrolled prospec-
tive trials.”?* Of the 20 described stud-
ies, 16 suggested that early endoscopy
for low-risk patients is safe and effec-
tive, 3 were equivocal, and only 1 de-
tected a statistically insignificant trend
toward increased mortality.

DOES EARLY ENDOSCOPY
IMPROVE PATIENT
OUTCOMES VS DELAYED
ENDOSCOPY FOR HIGH-RISK
PATIENTS WITH ACUTE
NONVARICEAL UGIH?

Although many prospective stud-
ies have carefully documented the
timing of emergent endoscopy for
high-risk patients with nonvariceal
UGIH,"* few have used a control
group of patients undergoing de-
layed endoscopy to compare pa-

O Randomized Control Trial
/\ Quasi-experimental Trial

O Nonrandomized Comparative Trial

<> Observational Study

D Uncontrolled Clinical Trial

Does early endoscopy allow for
safe and prompt discharge of
low-risk patients with acute
nonvariceal UGIH?

O
& ADDDO
&> ADDDOO

O
O

Does early endoscopy improve
patient outcomes vs delayed
endoscopy for high-risk patients
with acute nonvariceal UGIH?

SO0 o

Does early endoscopy reduce

delayed endoscopy?

resource utilization for all comers
with acute nonvariceal UGIH vs <> <> <> A A O O

Conclusions Support the Effectiveness
of Early Endoscopy

Conclusions Do Not Support the
Effectiveness of Early Endoscopy

Figure 3. Literature synthesis. For each clinical question, the conclusions either support or do not
support the effectiveness of early vs delayed endoscopy in the management of acute nonvariceal upper

gastrointestinal tract hemorrhage (UGIH).

tient outcomes on the basis of tim-
ing alone. Moreover, of the studies
that have made this comparison, few
have examined the role of early en-
doscopy as both a diagnostic and a
therapeutic tool. These trials are
summarized in Table 4.

In the only randomized trial, Lin
etal® compared early vs delayed en-
doscopy for diagnostic and therapeu-
tic efficacy in patients with bleeding
peptic ulcer presenting with clear,
“coffee ground,” or bloody nasogas-
tric aspirates. Patient were first ran-
domized to either early (<12 hours)
or late (12-24 hours) endoscopy on
the basis of the time of arrival at the
emergency department. Early endos-
copy resulted in a reduction in trans-
fusion requirements in those with
bloody aspirates but had no improve-
ment in outcomes measured in those
with coffee ground aspirates. Of note,
it is unclear whether an intention-
to-treat analysis was performed, since
patients who were unable to coop-
erate with endoscopy or who had
“massive bleeding” but refused en-
doscopy were excluded from the trial
after randomization. This could over-
estimate the usefulness of the inter-
vention by excluding a potentially
confounding group from one arm of
the study but not the other. While the
authors note that the randomiza-
tion envelopes of excluded patients
were sealed and returned to the pool,
this does not negate the potential ef-
fect of narrowing the study arm to a
select group at the expense of the
comparison group. Nonetheless, this

study is notable for its strict delinea-
tion of exclusion criteria and for its
use of concealed allocation in the
form of opaque sealed envelopes.

Yen et al'® examined the effects
of emergent (<2 hours) vs delayed
(2-24 hours) endoscopy on oxygen
saturation for patients presenting to
the emergency department with
UGIH. The authors found both a sig-
nificantly higher rate of oxygen de-
saturation and a decreased recovery
of preendoscopic saturation with
early endoscopy, and therefore con-
cluded that early endoscopy is asso-
ciated with more complications than
delayed endoscopy. However, the in-
creased complications associated with
early endoscopy were more likely a
function of increased patient risk in
the study arm, as patients with ac-
tive hematemesis received early en-
doscopy, while those without it re-
ceived delayed endoscopy.

There were 4 observational
studies that evaluated the role of early
vs delayed endoscopy for high-risk
patients.'*#*%% Cooper et al, in a pair
of retrospective multicenter cohort
studies,'”* examined the impact of
early (=24 hours of admission) vs de-
layed (>24 hours after admission)
endoscopy on in-hospital mortality,
surgical intervention, and rebleed-
ing for all comers with UGIH. The au-
thors found that early therapeutic en-
doscopy for high-risk patients
resulted in a significant reduction in
rebleeding and surgery and a statis-
tically insignificant trend toward re-
duced mortality. Lindenauer et al,*
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Table 4. Controlled Trials Comparing Early vs Delayed Endoscopy for High-Risk Patients With Nonvariceal
Upper Gastrointestinal Tract Hemorrhage*

Patient Outcome

Source, y Patients Design Comparison Exclusion Criteria Measures Conclusion
Linetal,*® 124 Patients with Randomized trial ~ Early (<12 h) vs Variceal bleeding, Mortality, Early upper endoscopy
1996 peptic ulcer delayed (12-24 h) bleeding from transfusion resulted in decreased
bleeding upper endoscopy malignancy, unknown requirements, transfusion
presenting to for patients with bleeding source, need for surgery requirement only for
university ED clear, “coffee platelet count patients with bloody
ground,” and <50 x 101, nasogastric aspirate
bloody nasogastric anticoagulation, and had no effect on
aspirates unable to cooperate other outcomes in all
groups
Yen et al,'® 100 Patients with Prospective Early (<2 h) vs Altered mental status, Oxygen saturation Early upper endoscopy
1997 UGIH who nonrandomized delayed (2-24 h) COPD, heart failure, during and after resulted in more
underwent study upper endoscopy MI within 3 mo, need upper endoscopy frequent and
endoscopy in for continuous significant oxygen
university ED oxygen desaturation during
supplementation procedure and
decreased recovery of
pre-upper endoscopy
saturation after
procedure
Cooper et al,*® 909 Patients with Retrospective Early (=24 h) vs None Mortality, rebleeding, Early therapeutic upper
1999 UGIH presenting to cohort study delayed (>24 h) need for surgery endoscopy resulted in
13 hospitals upper endoscopy significant reduction in
rebleeding and
surgery, and a trend
toward reduced
mortality for high-risk
patients
Lindenauer et 1039 Medicare Retrospective Early (=24 h) vs Not a Medicare Mortality Early upper endoscopy
al,*1999 beneficiaries cohort study delayed (>24 h) beneficiary resulted in no effect on
presenting to upper endoscopy mortality for high-risk
California hospitals patients
with UGIH
Cooper et al,” 3801 Patients with Retrospective Early (=24 h) vs Age <18y, transfer Mortality, need for Early upper endoscopy
1998 UGIH presenting to cohort study delayed (>24 h) patient from surgery resulted in decreased
30 hospitals upper endoscopy nonstudy hospital need for surgery but
had no effect on
mortality for high-risk
patients
Choudariand 114 Patients with Retrospective Early (<6 h) vs None Mortality, rebleeding, Early upper endoscopy
Palmer,* “severe” peptic cohort study intermediate transfusion resulted in no effect on
1993 ulcer bleeding (6-12 h) vs delayed requirements, any outcomes
presenting to (>12-24 h) upper need for surgery
community general endoscopy
hospital

*UGIH indicates upper gastrointestinal tract hemorrhage; ED, emergency department; COPD, chronic obstructive pulmonary disease; and MI, myocardial infarction.

in a large retrospective study of Medi-
care beneficiaries, detected no mor-
tality advantage of early (=24 hours)
vs delayed (>24 hours) endoscopy
for high-risk elderly patients. Fi-
nally, in a retrospective evaluation of
high-risk subjects with peptic ulcer
bleeding, Choudari and Palmer*
found no difference in patient out-
comes for groups undergoing early
(<6 hours), intermediate (>6-12
hours), and delayed (>12-24 hours)
endoscopy. However, these were all
uncontrolled retrospective studies,
had no description of postdischarge
complications, and, with the excep-
tion of the Choudari and Palmer

study, included variceal and nonva-
riceal causes of hemorrhage.

In summary, the weight of the
evidence supports early vs delayed
endoscopy for high-risk patients with
acute nonvariceal UGIH (Figure 3).
If only the highest-quality clinical trial
is considered, the study by Lin et al*®
showed no mortality benefit but a sig-
nificant decrease in transfusion re-
quirements for high-risk patients. Of
the remaining studies, 2 showed a sig-
nificant improvement of patient out-
comes with early vs delayed endos-
copy for high-risk patients, and 2
were equivocal. One study sug-
gested the potential for more com-

plications with emergent nonse-
dated endoscopy, and no studies
detected any significant impact on
mortality for high-risk patients.

DOES EARLY ENDOSCOPY
IMPROVE UTILIZATION
OUTCOMES VS
DELAYED ENDOSCOPY
FOR ALL COMERS WITH
ACUTE NONVARICEAL UGIH?

Early endoscopy may potentially re-
duce costs both by reducing hospi-
tal length of stay®® and by avoiding
admission when compared with de-
layed endoscopy. Table 5 summa-
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Table 5. Studies Comparing Resource Utilization for Patients Undergoing Early vs Delayed Endoscopy*

Hay et al,?' 1997 All risk groups combined

Hussain et al, 1995 Low-risk and high-risk

Cooper et al,** 1999 Low-risk and high-risk

Lindenauer et al,> 1999  All risk groups combined

Cooper et al,'® 1998 All risk groups combined

Rockall et al,** 1996 Al risk groups graded by

severity

Patient Risk Utilization
Source, y Stratification Design Outcome Measures Main Finding
Lee et al,® 1999 Low-risk Randomized LOS, cost savings, Early upper endoscopy saved $1594/patient,
postdischarge shortened LOS by 1 d/patient, and resulted
physician visits in fewer postdischarge physician visits vs
delayed upper endoscopy
Lin et al,*® 1996 High-risk Randomized LOS Early upper endoscopy saved 10.5 d/patient for

Quasi-experimental;
interrupted time series

LOS, cost savings,
postdischarge
physician visits

Quasi-experimental; LOS
before and after

Retrospective cohort LOS

Retrospective cohort LOS

Retrospective cohort LOS

Retrospective cohort LOS

subjects with bloody nasogastric aspirates
but had no effect on LOS for patients with
“coffee ground” aspirates vs delayed upper
endoscopy

Early upper endoscopy was an independent
predictor of shorter LOS when used as part
of a discharge guideline and contributed to
a 63% decrease in in-hospital costs without
an increase in postdischarge physician visits
vs usual care

Early upper endoscopyEGD saved 1.24 d/patient
for low-risk and 1.01 d/patient for high-risk
patients vs delayed upper endoscopy

Early upper endoscopy saved 1 d/patient for
low-risk and 2 d/patient for high-risk patients
vs delayed upper endoscopy

Early upper endoscopy reduced LOS by 26% vs
delayed upper endoscopy

Early upper endoscopy reduced LOS by
2 d/patient vs delayed upper endoscopy

Early upper endoscopy significantly reduced
LOS for lowest risk group but insignificantly
increased LOS in highest risk group

*L0S indicates length of stay.

rizes the studies investigating the im-
pact of early vs delayed endoscopy
on costs and utilization.

Two randomized trials met
our inclusion criteria. Lee et al*
evaluated the effect of early endos-
copy on length of stay and total
costs for low-risk patients with
nonvariceal UGIH. The authors
found a decrease in mean hospital
stay of 1 day (1 vs 2 days) with the
use of early endoscopy. Moreover,
they calculated a cost reduction
of $1594 per patient ($2068 vs
$3662) associated with the use of
early endoscopy. This savings
reflected both a decreased length of
stay and a difference in admission
location, as significantly fewer
patients in the study group were
managed in the intensive care unit
but were instead admitted to the
less costly medical ward. To inves-
tigate the potential of cost shifting
to the outpatient arena, the authors
monitored postdischarge un-
planned physician visits. They
found significantly fewer visits in
the early endoscopy group, thereby
contributing to the overall cost

reduction associated with early
endoscopy.

Lin et al*® investigated the ef-
fect of early endoscopy on length of
stay for high-risk patients with non-
variceal UGIH. For the subgroup of
patients with a bloody nasogastric as-
pirate, early endoscopy saved 10.5
days per patient compared with
delayed endoscopy (4.0+3.5 vs
14.5+10.8 days). While this repre-
sents a dramatic reduction, the small
sample size and potential outlier ef-
fect may have skewed the results.

There were 2 studies with
quasi-experimental designs that ad-
dressed costs and utilization. Hay et
al,”! in an interrupted time series
with alternate-month design, inves-
tigated the impact of a manage-
ment guideline on length of stay for
all comers with nonvariceal UGIH.
Although the authors did not per-
form analysis for individual risk
groups, they demonstrated an inde-
pendent association between early
endoscopy and shorter length of stay
for all patients, and projected a 63%
decrease in total inpatient costs with
the early discharge guidelines vs

usual care. There was no evidence
of cost shifting, as an equal number
of patients in both groups sought
postdischarge physician visits. Hus-
sain et al® compared length of stay
for both low- and high-risk pa-
tients before and after instituting a
management protocol for peptic ul-
cer bleeding. They found a reduc-
tion of 1.24 days per patient for low-
risk and 1.01 days per patient for
high-risk patients with the use of
early endoscopy.

There were 4 observational
studies,'>*%*2* 3]l of which demon-
strated a significant reduction in
length of stay with early endoscopy
for low-risk patients (range of 1-2
days per patient). Of the 2 studies
that specifically examined high-
risk patient subgroups, 1 showed a
decreased length of stay (2 days
saved per patient)* while 1 demon-
strated an insignificant increase in
length of stay with early endos-
copy.®

Figure 4 displays the com-
posite data on length of stay for the
8 studies as a function of risk
group. Of the 4 studies that exam-

(REPRINTED) ARCH INTERN MED/VOL 161, JUNE 11, 2001

1401

WWW.ARCHINTERNMED.COM

©2001 American Medical Association. All rights reserved.



N
o
y

B High-Risk

[ Low-Risk

1 All Comers

n
o
I

o
I

~40

% Change in Length of Stay With
Early vs Delayed Endoscopy

—60

SILLN

Reference

Figure 4. Studies comparing length of stay for early vs delayed endoscopy by risk group. For studies with
more than 2 risk groups, data are presented for highest and lowest risk group. Studies without subgroup

data are presented as “all comers.”

ined low-risk patients, all demon-
strated a decrease in length of stay as-
sociated with early vs delayed
endoscopy. Of the 4 studies that ex-
amined high-risk subgroups, all but
1 detected a shorter length of stay. Fi-
nally, each of the 3 studies that per-
formed no risk stratification por-
trayed an advantage for all comers
undergoing early endoscopy. All data
in support of early vs delayed en-
doscopy were statistically signifi-
cant, although the one instance of
increased length of stay failed to
achieve statistical significance.

— ST

Since no consensus exists regard-
ing the costs and benefits of early en-
doscopy in UGIH, we sought to
identify and critically appraise the
evidence in the medical literature re-
garding the effectiveness of early vs
delayed endoscopy on patient and
economic outcomes. For all 3 clini-
cal questions, the weight of the evi-
dence favors early endoscopy (Fig-
ure 3). For low-risk patients, the
evidence clearly supports the claim
that early endoscopy promotes safe
patient disposition. However, of the
studies that directly investigated
early vs delayed endoscopy, only the
trial by Lee et al*® was deemed high
quality by means of a validated scor-
ing scale. While the study by Hay et
al*! was also of high quality, it only
indirectly examined the associa-
tion of early vs delayed endoscopy
for low-risk patients. The remain-

ing studies were found to suffer from
1 or more potentially significant
methodologic shortcomings, includ-
ing lack of an appropriate compari-
son group, inadequate patient fol-
low-up, lack of sufficient statistical
power, or lack of prospective ex-
perimental design.

For high-risk patients, our re-
view suggests that there is a benefit
from early vs delayed endoscopy in
many patient outcomes, including
transfusion requirements, rebleed-
ing, and need for emergency sur-
gery. Furthermore, while there was
no evidence that early endoscopy de-
creases mortality, there was also no
evidence that the practice results in
patient harm. The data were limited
by several methodologic shortcom-
ings, and the only identified random-
ized control trial did not perform an
intention-to-treat analysis.

Regarding resource utiliza-
tion, the evidence suggests that early
endoscopy significantly reduces
length of stay compared with de-
layed endoscopy for all risk groups
with nonvariceal UGIH without evi-
dence of cost shifting to the outpa-
tient setting. Of the 2 studies that
conducted an absolute cost analy-
sis,?**! both found a significant sav-
ings from early endoscopy. There
were no formal cost-effectiveness
analyses reporting incremental cost-
effectiveness ratios.

There is controversy regarding
the ideal time to perform endos-
copy in patients presenting with
UGIH. Early endoscopy may pro-

vide prompt diagnosis, rapidly con-
firm clinical suspicion, and serve as
an aid to decision making regarding
triage and subsequent manage-
ment. For high-risk patients, early en-
doscopy may result in rapid hemo-
stasis, while low-risk patients may
benefit by safely avoiding hospital-
ization. A policy of early endoscopy
may reduce resource use by mini-
mizing potentially unnecessary ad-
missions, by reducing the length of
stay for those who are admitted, and
by downgrading the admission loca-
tion to less costly venues. More-
over, data suggest that delaying en-
doscopy is of little benefit to patients
with nonvariceal UGIH.">"*

Conversely, opponents of early
endoscopy contend that there is scant
evidence to support the claim that en-
doscopy provides a mortality ben-
efit, regardless of timing.>*** More-
over, some indirect evidence suggests
that early endoscopy may be associ-
ated with more complications than
delayed endoscopy.’**” Only 1 study'®
directly assessed the safety of early en-
doscopy, suggesting that it may re-
sultin an increased risk of oxygen de-
saturation. However, this study used
early endoscopy disproportionately in
a high-risk group, and all other stud-
ies identified suggest that early en-
doscopy is safe. Therefore, while some
argue that emergently subjecting low-
risk patients to a potentially unhelp-
ful and invasive procedure is not
worth the risk of subsequent or pre-
ventable complications, supportive
evidence is lacking.

Moreover, a policy of early en-
doscopy may be difficult and expen-
sive to implement in the real world.
The associated costs of operating a
24-hour endoscopy service may be
substantial, as this not only requires
support of additional physicians,
nurses, and equipment technicians,
but also requires extensive facility
investments, particularly for those in-
stitutions not well equipped to per-
form endoscopy in the emergency
department. Early endoscopy could
further escalate costs by detecting
stigmas of recent hemorrhage that
might otherwise have resolved by the
time of delayed endoscopy, thereby
leading to potentially unnecessary
interventions.

There are some limitations to
this analysis. As with any system-
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atic review, there is a potential for
publication bias, which refers to the
common practice of publishing only
trials with positive outcomes. How-
ever, we believe there may be incen-
tive to publish studies that demon-
strate negative outcomes for an
otherwise time-consuming and po-
tentially costly intervention if it ex-
isted. Additionally, there is a pau-
city of randomized trials, and many
of our conclusions are based on un-
controlled and observational stud-
ies. The heterogeneity of the study
designs, inclusion criteria, timing of
endoscopy, and reported end points
precluded formal meta-analysis.
Nonetheless, where possible, we at-
tempted to weigh the evidence by
methodologic rigor and to base our
conclusions on the findings from
prospective randomized controlled
clinical trials.

Although our review identi-
fied a substantial number of stud-
ies examining the impact of early vs
delayed endoscopy, there were few
experimental trials and even fewer
of high methodologic quality. Ad-
ditional well-designed, random-
ized clinical trials comparing early
vs delayed endoscopy for all risk
groups must be performed before
firm conclusions can be reached re-
garding the impact on long-term pa-
tient outcomes. To clarify issues of
utilization, there is a need for stud-
ies comparing the costs of 24-hour
endoscopy services with “usual
care.” In addition, the definition of
early must be elucidated and con-
firmed in comparative trials. For ex-
ample, is 4 hours better than 12
hours?

These findings suggest that a
more streamlined and standardized
approach to acute nonvariceal
UGIH—akin to the time-sensitive
paradigm of acute myocardial infarc-
tion management—may improve pa-
tient outcomes. A 24-hour gastroin-
testinal rapid response team, similar
to the “code blue” revascularization
service omnipresent in major medi-
cal centers, would ensure that pa-
tients with UGIH receive prompt and
high-quality care. For low-risk pa-
tients, an emergency department
UGIH observation unit,**! similar to
recently proposed “chest pain obser-
vation units,” could serve as a way
station for patient triage decisions.

The evidence suggests that hesi-
tancy to discharge low-risk patients
may be unfounded, and that it should
no longer be obligatory to admit all
patients with acute nonvariceal UGIH
to the hospital. Likewise, high-risk pa-
tients may benefit from a more coor-
dinated and timely delivery of endo-
scopic hemostasis than the often
inconsistent and time-insensitive ap-
proach currently practiced. Until ad-
ditional well-designed trials are con-
ducted, itis difficult to draw definitive
conclusions. Until then, existing data
suggest that early endoscopy may be
safe and effective for all risk groups.
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Correction

Error in Abstract. In the Original Investigation by Ramirez and Bordon titled
“Early Switch From Intravenous to Oral Antibiotics in Hospitalized Patients
With Bacteremic Community-Acquired Streptococcus pneumoniae Pneumo-
nia,” published in the March 26 issue of the ARCHIVES (2001;161:848-850), an
error occurred in the “Objective” statement of the abstract on page 848. This
sentence should have read as follows: “To determine whether the switch from
intravenous to oral therapy in such patients, once the patient reaches clinical
stability, is associated with poor clinical outcome.” The journal regrets the error.
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