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Timing of endoscopy in gastrointestinal bleeding

Amnon Sonnenberg1,2

Abstract
Background: In gastrointestinal bleeding, a physician often has to make a decision between two possible choices.

Endoscopic management of the bleeding could be initiated immediately, or it could be delayed until the patient has

become haemodynamically stable or the conditions for a successful endoscopy have otherwise improved.

Objective: The present article serves to present such situations and highlights their characteristic features.

Methods: The choice between immediate and delayed endoscopy is analysed in terms of a decision tree, comparing the

expected results of the two management alternatives. The decision tree is applied to three different clinical scenarios

associated with gastrointestinal bleeding, where performing endoscopy later rather than sooner represents the preferred

management option.

Results: The work up of chronic iron-deficient anaemia in patients with serious cardiac problems should be deferred until

resolution of their reduced cardiovascular status. It is also recommended that, even in acute bleeding, endoscopy is deferred

until the patient has become haemodynamically stable. Lastly, for nonemergency treatment of oesophageal varices bleeding,

a long rather than short interval between consecutive banding sessions appears more beneficial.

Conclusions: The results illustrate how to use threshold analysis as a simple bedside tool to solve seemingly complex

decisions associated with management of gastrointestinal bleeding.
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Introduction

Bleeding into the gastrointestinal tract constitutes a
medical emergency that requires medical intervention
to localize the bleeding source and stop the bleeding.1,2

During the past decades, a large variety of methods of
interventional endoscopy and radiology have been
developed to efficiently diagnose and treat gastrointes-
tinal bleeding. It is common for gastroenterology prac-
tices to provide a 24/7 on-call service to deal with
gastrointestinal emergencies, the majority of which
relate to acute gastrointestinal bleeding. The success
in managing most of such emergencies has also
increased the expectations towards gastroenterologists
of being able to intervene whenever gastrointestinal
bleeding occurs. However, sometimes situations arise
when such heightened expectations need to be disap-
pointed and when it is not in the patient’s best interest
to rush into action but rather delay the onset of endo-
scopic work up. The present article serves to present
such situations and highlight their characteristic
features.

Methods

In patients with signs and symptoms of gastrointestinal
bleeding, a physician often has to make a decision
between two possible choices. Endoscopic management
of the bleeding could be initiated immediately, or it
could be delayed until the patient has become haemo-
dynamically stable or the conditions for a successful
endoscopy have otherwise improved. In the present
analysis, the choice between immediate and delayed
endoscopy is mapped out as a decision tree, comparing
the expected results of the two management alterna-
tives. Costs are entered into the tree as estimates of
lost life incurred from complications of endoscopy or
bleeding. Various costs are weighted by their
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probability of occurrence estimated based on clinical
experience. The overall outcome of the decision ana-
lysis is phrased in terms of a threshold value.3,4 Such
threshold analysis answers the question, at what thresh-
old of probability value does one management option
gain superiority over its alternative? The decision tree is
applied as a bedside tool to three different clinical scen-
arios associated with gastrointestinal bleeding and its
management through gastrointestinal endoscopy. Such
usage implies that the probabilities and costs, which
enter the analysis, represent only crude estimates
based on the physician’s judgment and clinical experi-
ence. Rather than rely on a detailed calculation, the
analysis provides a comparison of different manage-
ment options by orders of magnitude.

Results

GI endoscopy in a high-risk cardiac patient

The gastroenterology service was consulted by cardi-
ology for endoscopic work up of a 61-year-old man
with chronic iron-deficient anaemia. The patient
denied any abdominal symptoms, haematemesis, hae-
matochezia, or melena. Because of colon cancer in his
father at age 60, the patient had already undergone four
negative colonoscopies in the past, the last one done 6
years ago. He was admitted to the hospital for work up
of unstable angina, coronary artery disease with a 95%
occlusion of his left anterior descending artery, and
severe congestive heart failure. The cardiology service
requested an upper and lower endoscopy to find and
treat a potential GI bleeding source, before the patient

was subjected to coronary stenting and long-term antic-
oagulation. The gastroenterology service felt that, with-
out prior cardiac treatment, dual endoscopy, including
bowel preparation and conscious sedation, would con-
stitute an inordinate risk. It was recommended to defer
the endoscopy work up until after his cardiac status had
improved.

The decision tree of Figure 1 depicts the two choices
of whether to perform the endoscopy now or later. If
performed now, endoscopy could result in a serious
complication (Complendosc) as represented by the toll
bar blocking the upper branch. On the side of benefit,
early endoscopy could find and treat a bleeding source
with a probability pbleed and, thus, prevent future GI
bleeding from anticoagulation. The alternative, with a
probability 1 – pbleed, is that no bleeding source is found
and no prevention is achieved. A later endoscopy, as
represented by the lower main branch, would not incur
the risk of endoscopy complication and, hence, no toll
bar is blocking its passage. The potential outcomes of
the lower branch are essentially the same as those of the
upper branch, that is, bleeding complication or none.
However, the bleeding complication (Complbleed) while
on anticoagulation would be expensive in terms of suf-
fering, health expenditures, and potential life loss as
compared with timely prevention of bleeding in the
upper branch, which would be essentially cost free.

For ‘endoscopy now’ to be preferred over ‘endos-
copy later’, the overall expected costs of ‘endoscopy
now’ need to be less than those of ‘endoscopy later’:

pendosc � Complendosc 5 pbleed � Complbleed

GI Endoscopy now

GI Endoscopy later

No bleeding

Bleeding
complication

No prevention

Prevention of GI
bleeding

Pendosc X Complendosc Pbleed

Pbleed

1-p

1-p

Figure 1. Decision tree of whether to perform endoscopy now or later for a patient with gastrointestinal bleeding.
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Rearranging probabilities and costs to appear on
two separate sides of the equation leads to:

pendosc=pbleed 5Complbleed=Complendosc

This outcome means that for ‘endoscopy now’ to be the
preferred option, the probability ratio (of endoscopy
over bleeding complication) needs to be smaller than
the inverse cost ratio (of bleeding over endoscopy
complication).

Table 1 again summarizes the four parameters that
enter the decision analysis, that is, probability of com-
plication associated with endoscopy or bleeding and the
cost of endoscopy or bleeding. In the present context,
the term ‘cost’ does not refer to monetary expenditures,
but loss in health through medical complication.
For instance, the gastroenterologist estimated the risk
for major complication during endoscopy to be
pendosc¼ 10%, while the probability of finding a treat-
able bleeding lesion in an otherwise asymptomatic
patient with previously negative endoscopies was esti-
mated as pbleed¼ 1%. Costs could be measured in terms
of a life-threatening event or lost life. Loss of life
seemed more closely associated with an endoscopic
complication (Complendosc¼ 0.6 life) before cardiac
treatment than with gastrointestinal bleeding
(Complbleed¼ 0.2 life) after cardiac treatment. Bleeding
complications were also deemed less deadly, because
the patient could still undergo endoscopy or arterial
embolization by interventional radiology, should he
develop future gastrointestinal bleeding even while on
anticoagulation. With

pendosc=pbleed ¼ 10

and

Complbleed=Compendosc ¼ 0:33,

the probability ratio becomes greater than the inverse
cost ratio, and the conditions from above for early
endoscopy are not being met. This preference for late
endoscopy remains stable under multiple assumptions,
because the probability ratio always stays greater than

1 and the cost ratio never increases above 1, even when
considering the most extreme scenarios.

Immediate vs. deferred emergency endoscopy
for acute GI bleeding

A 62-year-old man was admitted by the emergency
department to the medical intensive care unit for
1-day symptoms of lightheadedness, orthostasis, and
maroon-coloured stool. The initial blood work revealed
a 25-point drop in his haematocrit. The gastroenter-
ology service was requested to initiate immediate endo-
scopic work up, because concerns were raised about an
ongoing brisk bleeding. The gastroenterologist on call
felt that, prior to any endoscopy, the patient needed to
be haemodynamically stable first.5

This is a scenario frequently encountered by gastro-
enterologists. Its underlying structure is very similar to
the one of the first scenario shown in Figure 1. Instead
of a time period measured in weeks or months between
GI endoscopy now and later, in the current scenario the
time period would be measured in hours. The outcome
options of the upper branch would be prevention of
complication from ongoing active bleeding vs. no
such prevention. The outcome options of the lower
branch would be the occurrence vs. nonoccurrence of
complication from ongoing active bleeding.

Early endoscopy can result in an increased risk of
oxygen desaturation in up to 80% of patients.6,7

A large 20–50% fraction of critically ill patients
undergoing endoscopy develops cardiopulmonary com-
plications.8–10 In bleeding patients, a high ASA score
has been identified as the predictor variable with the
greatest risk for mortality.11,12 Although 2–10% of
patients can die from their acute gastrointestinal bleed-
ing, such mortality is mostly associated with cardiopul-
monary complications or multiorgan failure rather than
exsanguination.13,14 Based on such available data from
the literature, one can try to estimate the probabilities
and cost of complications associated with the present
scenario.

For immediate endoscopy to be the preferred option,
again, the probability ratio (of endoscopy over bleeding
complication) needs to be smaller than the inverse cost
ratio (of bleeding over endoscopy complication). On
one hand, the probability or risk of a life-threatening
complication in an unstable patient in the short term
exceeds the risk of continued bleeding (i.e. pendosc/
pbleed> 1). On the other hand, blood can be transfused
and the magnitude or costs of complication from con-
tinued bleeding is, in most instances, lower than those
of any complication-associated failing to adequately
resuscitate the patient and stabilize his vitals (i.e.
Complbleed/Complendosc< 1). This expected outcome vio-
lates the condition for immediate endoscopy to be the

Table 1. Four decision parameters affecting early endoscopy

Cause of complication

Probability of

complication

Cost of

complication

Endoscopy pendosc Complendosc

Bleeding pbleed Complbleed

Decision criterion
Pendosc

Pbleeed

<
Complbleed

Complendosc
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preferred option, and deferred endoscopy appears the
more prudent choice.

Early vs. late repeat banding of
oesophageal varices

The guidelines for endoscopic band ligation of
oesophageal varices suggest that banding sessions
should be repeated at 2-week intervals until the varices
have become completely obliterated.15,16 A short sur-
veillance interval with early repeat banding carries the
advantage of being able to prevent recurrent variceal
bleeding. Because of multiple residual oesophageal
ulcerations from the previous endoscopy, which have
failed to heal within the short surveillance interval,
early repeat banding also carries the potential disad-
vantage of being unable to efficaciously place new vari-
ceal bands and waste an endoscopy. Another option is
to extend the interval between consecutive banding ses-
sions to 8 weeks and to give the oesophageal mucosa
more time to heal.

The decision tree of whether to repeat banding
sooner rather than later again resembles the one
shown in Figure 1. The upper and lower main branch
relate to early and late oesophagogastroduodenoscopy
(OGD) for repeat banding, with early and late OGD
referring to a surveillance intervals of �2 or �8 weeks,
respectively. The toll bar on the upper branch marks
the product of probability and costs associated with a
premature and wasted OGD. The two outcomes of the
upper main branch are prevention vs. no prevention of
recurrent variceal bleeding.

For early endoscopy to be the preferred option,
again, the probability ratio (of wasted endoscopy over
recurrent variceal bleeding) needs to be smaller than the
inverse cost ratio (of recurrent variceal bleeding over
wasted endoscopy). It is safe to assume that the cost of
repeat bleeding with subsequent hospital admission,
blood transfusion, and endoscopy would be always
more expensive than the costs of a single (wasted)
OGD. The cost ratio Complbleed/Complendosc may vary
between 3- and 10-fold. The probably of interval bleed-
ing from ruptured oesophageal bleeding depends on
whether one is dealing with primary or secondary
prophylaxis of variceal bleeding. Such probability
would be much lower for primary prophylaxis in vari-
ces that have never bled before than for secondary
prophylaxis in varices that have bled only recently.
Assuming a scenario of primary prophylaxis, the prob-
ability of wasting an endoscopy is much greater than
the probability of bleeding, with the probability ratio
pendosc/pbleed varying between 10- and 30-fold. Late
repeat banding would therefore be the preferred
option for such scenario. In a scenario of secondary
prophylaxis, however, the probability of recurrent

variceal bleeding may become as big as the probability
of wasting an endoscopy, and early repeat banding
would therefore become the preferred option.

Discussion

Three typical clinical scenarios of gastrointestinal
bleeding are presented, where performing endoscopy
later rather than sooner represents the preferred man-
agement option. The management of gastrointestinal
bleeding in patients with serious cardiac problems
should be deferred until resolution of their reduced car-
diovascular status. It is also recommended that, even in
acute bleeding, endoscopy is deferred until the patient
has become haemodynamically stable. Lastly, for none-
mergency treatment of oesophageal varices bleeding, a
long rather than short interval between consecutive
banding sessions appears more beneficial. Other such
situations abound in clinical practice.

All three scenarios were phrased in terms of a thresh-
old analysis using a simple decision tree to compare the
two management alternatives.3,4 The potential out-
comes were limited to costs associated with the two
options. Instead of using precise monetary values, the
costs were expressed as estimates of lost life. Rather
than look at the probability and cost values individu-
ally, they were analysed jointly as two comparative
probability and cost ratios. With hardly any mathem-
atical manipulation involved, the assessment of com-
peting management alternatives became reduced to a
simple comparison of the two ratios. In spite of this
seeming simplicity, however, the outcome of the ana-
lysis is insightful for clinical decision making. Its sim-
plicity also makes it easy to apply such reasoning at the
bedside.

Multiple studies have been devoted to the issue of
endoscopy timing in the management of gastrointes-
tinal bleeding.17–19 A general consensus has emerged
that, in acute gastrointestinal bleeding, endoscopy
should be performed within 24 h of presentation.
Although the outcomes of these studies have provided
a framework and resulted in guidelines for the general
management of gastrointestinal bleeding, they cannot
provide the answers to all specific problems that arise in
clinical decision making centred on individual patients.
In the routine management of sick patients, medical
decisions cannot be deferred and often need to be
made more instantaneously based on imprecise data
or subjective estimates. The aim of the present analysis
was to provide a practical tool of how to apply such
estimates utilizing the technique of medical decision
analysis. Since the three scenarios served primarily to
illustrate the applicability of the threshold analysis, the
results must not be considered cast in stone. For
instance, it is conceivable that under circumstances
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different from those of the 1st and 2nd scenarios, the
probability of a complications associated with endos-
copy becomes smaller than the probability of exsan-
guination from gastrointestinal bleeding. The
probability ratio may then drop below the cost ratio,
with early endoscopy turning into the preferred option.

In summary, the present article serves to show how
threshold analysis can be used as a simple bedside tool
to solve seemingly complex decisions associated with
management of gastrointestinal bleeding. The transpar-
ency of the analysis makes it easy to check the assump-
tions built into the decision process. Such analysis
suggests that, in gastrointestinal bleeding, fast is not
always good and that haste makes waste.
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