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This Journal feature begins with a case vignette highlighting a common clinical problem. Evidence
supporting various strategies is then presented, followed by a review of formal guidelines, when they exist.
The article ends with the author’s clinical recommendations.

A 55-year-old woman presents to the emergency department at 11:30 p.m. with
hematemesis. She is otherwise healthy and has no risk factors for liver disease. Her
only medication is aspirin (at a dose of 81 mg daily), which she started to take
6 months ago after reading that it reduces the risk of heart disease. The blood pres-
sure is 94/60 mm Hg, and the heart rate is 108 beats per minute; the physical exami-
nation is otherwise normal. The hemoglobin level is 11.0 g per deciliter, platelet
count 220,000 per cubic millimeter, international normalized ratio 1.0, and blood
urea nitrogen level 20 mg per deciliter (7.1 mmol per liter). How should this case be
further evaluated and managed?

THE CLINICAL PROBLEM

ASTROINTESTINAL BLEEDING, THE MOST COMMON CAUSE OF HOSPITAL-
ization due to gastrointestinal disease in the United States, accounts for
more than 507,000 hospitalizations and $4.85 billion in costs annually.!
Upper gastrointestinal bleeding, defined as bleeding from the esophagus, stomach,
or duodenum, is responsible for 50% or more of these hospitalizations.? The case
fatality rate among hospitalized patients with upper gastrointestinal bleeding has
decreased over the past 20 years and ranges from 2.1 to 2.5% in U.S. nationwide
database studies®* to 10% in large, prospective European observational studies.>®
The rate of death among patients who are already hospitalized for another condi-
tion when upper gastrointestinal bleeding develops is approximately 3 to 4 times
as high as the rate among patients who are admitted to the hospital for upper
gastrointestinal bleeding.®
Peptic ulcers, which are primarily due to Helicobacter pylori infection or the use
of nonsteroidal antiinflammatory drugs (NSAIDs), occur in the stomach or duo-
denum and are the most frequent cause of upper gastrointestinal bleeding.* Ero-
sions in the esophagus (which are caused by gastroesophageal reflux disease) or in
the stomach or duodenum (which are frequently due to NSAIDs) are also common
sources of upper gastrointestinal bleeding. Erosions are breaks confined to the
mucosa (the most superficial layer of the gastrointestinal tract) and should not
cause severe bleeding because veins and arteries are not normally present in the
mucosa. Mallory—Weiss tears, linear tears that usually occur on the gastric side of
the gastroesophageal junction, may cause severe bleeding and usually occur after
retching or vomiting. Less common causes of nonvariceal upper gastrointestinal
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KEY CLINICAL POINTS

UPPER GASTROINTESTINAL BLEEDING

« Gastrointestinal bleeding is the most common cause of hospitalization due to gastrointestinal disease

in the United States.

« Peptic ulcers, primarily due to Helicobacter pylori infection and the use of nonsteroidal antiinflammatory
drugs (NSAIDs), are the most common cause of upper gastrointestinal bleeding.

« In patients with upper gastrointestinal bleeding, tachycardia (heart rate, 2100 beats per minute),
hypotension (systolic blood pressure, <100 mm Hg), age older than 60 years, and major coexisting
conditions are associated with increased risks of further bleeding and death.

« Patients with bleeding ulcers due to H. pylori infection should receive treatment for this infection and,
after eradication is confirmed, discontinue antisecretory medications.

« Patients with bleeding ulcers due to NSAIDs other than low-dose aspirin should discontinue NSAIDs;
if NSAIDs must be resumed, a cyclooxygenase-2 (COX-2)—selective NSAID plus a proton-pump inhibitor

should be used.

- Patients with bleeding ulcers due to low-dose aspirin taken for secondary cardiovascular prevention
should resume the use of aspirin within 1 to 7 days after bleeding stops.

bleeding include neoplasms, vascular ectasias (in-
cluding gastric antral vascular ectasias), Dieulafoy’s
lesions (aberrant vessels in the mucosa), bleed-
ing from the bile duct or pancreatic duct, and
aortoenteric fistulas. The proportion of upper
gastrointestinal bleeding that is attributable to
varices varies widely, from 1.9% to more than
30%,** depending on the characteristics of the
patient population (e.g., the prevalence of injec-
tion-drug or alcohol use and the country of origin).
This article, which considers only nonvariceal
upper gastrointestinal bleeding, focuses on ulcer
bleeding.

STRATEGIES AND EVIDENCE

INITIAL ASSESSMENT

At the initial encounter with a patient, risk as-
sessment is performed to determine the severity
of upper gastrointestinal bleeding according to
vital signs and patient factors. Tachycardia (heart
rate >100 beats per minute), hypotension (systolic
blood pressure <100 mm Hg), age older than
60 years, and major coexisting conditions are
associated with an increased risk of further
bleeding and death.”

Risk-assessment tools are available and are use-
ful in identifying patients at very low risk. For
example, discharge from the emergency depart-
ment followed by outpatient care has been sug-
gested for patients with a Glasgow-Blatchford
score of 0, O to 1, or, in patients who are younger
than 70 years of age, 0 to 2 (on a scale of 0 to
23, with higher scores indicating higher risk)
(Table 1).1! A prospective study showed that

when hospitalized, less than 1% of such patients
require intervention and less than 0.5% die.”®

Hemoglobin levels should be monitored; how-
ever, unlike blood pressure and heart rate, they
are a poor initial indicator of the severity of up-
per gastrointestinal bleeding. Because patients
bleed whole blood, the hemoglobin level does
not drop immediately but takes hours to equili-
brate as the intravascular volume is replenished
with intravenous and interstitial fluid.

INITIAL THERAPY BEFORE ENDOSCOPY
Transfusion of red cells is generally recommend-
ed when the hemoglobin level decreases below 7 g
per deciliter. A randomized trial showed lower
rates of death (the primary outcome), rebleeding,
and adverse events with a transfusion threshold
of 7 g per deciliter than with a transfusion
threshold of 9 g per deciliter.’? For patients in
hemodynamically stable condition who have pre-
existing cardiovascular disease, guidelines recom-
mend transfusion at a hemoglobin level of less
than 8 g per deciliter or in patients with symp-
toms. These guidelines are based on random-
ized trials that primarily involved patients with-
out gastrointestinal bleeding who had undergone
surgery.’* In patients with hypotension due to
severe upper gastrointestinal bleeding, transfu-
sion before the hemoglobin level decreases be-
low 7 g per deciliter is reasonable to prevent the
decreases to levels well below 7 g per deciliter
that will occur with fluid resuscitation alone.

A meta-analysis of six randomized trials
showed that a proton-pump inhibitor adminis-
tered to patients with upper gastrointestinal
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bleeding soon after presentation did not signifi-
cantly reduce the risks of further bleeding, sur-
gery, or death. The use of this therapy was associ-
ated with a decrease in the frequency of high-risk
endoscopic findings (active bleeding, a nonbleed-
ing visible vessel, or an adherent clot) and the
need for endoscopic therapy."* Although they are
based on the same data, guidelines vary sub-
stantively regarding the use of proton-pump in-
hibitors before endoscopy. Some recommend
high-dose intravenous proton-pump inhibitors,*>
others indicate that proton-pump inhibitors “may
be considered,”®* and still others recommend
that clinicians not administer proton-pump in-
hibitors."”

Erythromycin (at a dose of 250 mg intrave-
nously 30 minutes before endoscopy) increases
gastric motility and improves visualization of the
gastric mucosa at endoscopy. A meta-analysis of
four randomized trials showed that the use of
erythromycin decreased the need for blood trans-
fusion and repeat endoscopy.®

USE OF A NASOGASTRIC TUBE

A nasogastric tube is not required in patients
with upper gastrointestinal bleeding.® Observa-
tional evidence does not suggest a clinical bene-
fit. Standard-bore nasogastric tubes probably do
not allow sufficient clearance of clots to sub-
stantially improve visualization of the gastric
mucosa at endoscopy.

ENDOSCOPY
Most patients who are hospitalized with upper
gastrointestinal bleeding should undergo endos-
copy within 24 hours, after appropriate resusci-
tation and transfusion, as needed, to a hemoglo-
bin level greater than 7 g per deciliter. In some
observational studies, prompt endoscopy, as
compared with endoscopy after 24 hours, has
been associated with reductions in the need for
surgery, length of hospitalization, and mortal-
ity'8,11,16,17,19,20

Most patients with a low clinical risk (normal
blood pressure and heart rate and no major co-
existing conditions) should undergo endoscopy
as soon as possible during routine clinical
hours. Approximately 40 to 45% of patients who
undergo endoscopy within 2 to 6 hours have
low-risk endoscopic findings that allow dis-
charge, thereby reducing costs.??> An observa-
tional study and a subgroup analysis of a ran-

Table 1. Glasgow-Blatchford Score.*

Values at Admission
Blood urea nitrogen — mg/d|
<18.2
18.2 to <22.4
22.4t0 <28.0
28.0 to <70.0
=70.0
Hemoglobin — g/dI
=13.0 (men); =12.0 (women)
12.0 to <13.0 (men); 10.0 to <12.0 (women)
10.0 to <12.0 (men)
<10.0 (men and women)
Systolic blood pressure — mm Hg
=110
100-109
90-99
<90
Heart rate — beats/min
<100
=100
Other variables
Melena

Syncope
evidence

graphic evidence

Hepatic disease according to history or clinical and laboratory

Cardiac failure according to history or clinical and echocardio-

Points

A W = O a A W N O

w N = O

N

* Glasgow-Blatchford scores range from 0 to 23, with higher scores indicating
higher risk. Positive predictive values were calculated in a study by Laursen et
al.’® Among 2305 patients presenting to a hospital with upper gastrointestinal
bleeding, 313 (14%) had a score of O (positive predictive value, 99.0%), 562
(24%) had a score of 0 or 1 (positive predictive value, 98.8%), and 588 (26%)
had a score of 0 to 2 and were younger than 70 years of age (positive predic-
tive value, 99.0%). To convert the values for blood urea nitrogen to millimoles

per liter, multiply by 0.357.

domized trial suggest that endoscopy within 12
to 13 hours in patients with high clinical risk
(Glasgow—Blatchford score >12, bloody nasogas-
tric aspirate, hypotension, and tachycardia) may
be associated with improved outcomes.®**
Endoscopic features of ulcers are key in pre-
dicting risk and determining management strat-
egies (Fig. 1). Rates of further bleeding are high-
est among patients with active bleeding and
nonbleeding visible vessels. If endoscopic treat-
ment is not provided, serious further bleeding
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Endoscopic Features

Endoscopic Therapy

Medical Therapy

Diet

Hospital Stay

Active bleeding
or visible vessel

Adherent clot

Flat pigmented
spot

Clean base

Endoscopic May consider No endoscopic No endoscopic
therapy endoscopic therapy therapy therapy
Intensive PPI Intensive PPI Once-daily PPI Once-daily PPI
therapy therapy therapy therapy

Clear |iquids for Clear |iquids for Clear |iquids for Regular diet
approximately approximately approximately
2 days 2 days 1 day
Hospitalize Hospitalize Hospitalize for Discharge after
for 3 days for 3 days 1 or 2 days endoscopy

Figure 1. Initial Treatment of Patients with Ulcer Bleeding, According to the Endoscopic Features of the Ulcer.
Intensive proton-pump inhibitor (PPI) therapy is an intravenous bolus (80 mg) followed by an infusion (8 mg per
hour) for 72 hours or an oral or intravenous bolus (e.g., 80 mg) followed by intermittent high-dose PPI therapy (e.g.,
40 to 80 mg twice daily) for 3 days." The diets shown are diets after endoscopy in patients who do not have nausea
or vomiting. The duration of hospital stay after endoscopy is shown in patients who are in stable condition and do
not have further bleeding or concurrent medical conditions requiring hospitalization.

occurs in approximately 25% of patients with
actively oozing hemorrhage, approximately 35%
with nonbleeding visible vessels, and more than
60% with actively spurting hemorrhage.®** An
adherent clot is also a high-risk endoscopic find-
ing, although randomized trials show that rates
of rebleeding without endoscopic therapy vary
widely, from 0 to 35%.% Flat, pigmented spots
and clean-base ulcers, which are detected at en-
doscopy in approximately 70% of patients with
ulcer bleeding,” are associated with low rates of
serious rebleeding (5.6% and 0.5%, respectively,
in a pooled analysis).”

Endoscopic therapy with injection (e.g., of
epinephrine or alcohol), thermal devices (such
as bipolar electrocoagulation probes or heater
probes), or clips (Fig. 2) is performed in patients
who have ulcers with active bleeding or a non-
bleeding visible vessel. A meta-analysis of ran-
domized trials revealed absolute risk reductions
in further bleeding of 58 percentage points
among patients with active bleeding and 20 per-
centage points among patients with nonbleeding
visible vessels.?® Endoscopic therapy may be con-

sidered for ulcers with adherent clots, for which
randomized trials show heterogeneous results.?

If bleeding recurs, endoscopic therapy should
be repeated. A randomized trial involving pa-
tients with rebleeding after endoscopic therapy
showed that surgery was avoided in 73% of
cases and adverse events were significantly less
common with endoscopic therapy than with
surgical therapy.?® Transcatheter arterial emboli-
zation or surgery is performed if repeat endo-
scopic therapy fails. Complications of bleeding
or perforation occur in approximately 0.5% of
patients who undergo endoscopic therapy.”* En-
doscopic therapy also may be used for vascular
ectasias, Dieulafoy’s lesions, neoplasms, and
actively bleeding Mallory—Weiss tears."

In patients with ulcers or erosions, biopsy
specimens should be obtained from lesion-free
areas of the gastric body and antral mucosa for
assessment of H. pylori infection.®** A pooled
analysis indicated that such testing has 83%
sensitivity and 100% specificity for H. pylori.® If
this testing is negative for H. pylori, subsequent
retesting (e.g., with a stool test or breath test)
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has been recommended because some observa-
tional studies suggest decreased sensitivity of
testing during acute upper gastrointestinal
bleeding.'"16-»

CARE AFTER ENDOSCOPY
Guidelines recommend that patients with ulcers
and high-risk endoscopic findings receive an
intravenous proton-pump inhibitor bolus (at a
dose of 80 mg) followed by a continuous infu-
sion (8 mg per hour) for 72 hours.®*1® A meta-
analysis of randomized trials showed that this
strategy, as compared with endoscopic therapy
alone, significantly reduced risks of further
bleeding, the need for surgery, and mortality.?
However, a recent meta-analysis showed that
intermittent oral or intravenous proton-pump
inhibitor therapy resulted in outcomes that were
noninferior to those after continuous infusion®’;
this suggests that intermittent proton-pump in-
hibitor may be used in place of continuous infu-
sion."! The most appropriate intermittent dosing
is not known, but an initial oral or intravenous
bolus of 80 mg followed by 40 to 80 mg twice
daily for 72 hours has been suggested.*

Early studies suggested that rebleeding was
uncommon more than 3 days after endoscopy, so
patients who present with ulcers and high-risk
endoscopic findings typically are hospitalized
for 3 days after endoscopy if they have no fur-
ther bleeding and no other reasons for hospital-
ization. However, in a systematic review of five
randomized trials in which patients received
endoscopic therapy and infusion of high-dose
proton-pump inhibitors, among patients who
had rebleeding (overall rate, 11% over 30 days),
rebleeding occurred after 3 days in 44% of pa-
tients and after 7 days in 24%.*' Nevertheless,
anticipation that a small number of patients may
have rebleeding in the coming weeks does not
justify hospitalization for more than 3 days in
patients who are in stable condition and do not
have other medical problems. Patients should be
informed about symptoms of recurrent upper
gastrointestinal bleeding and the need to return
to the emergency department if any occur.

After discharge, patients who presented with
high-risk endoscopic findings and clinical fac-
tors (hemodynamic instability, older age, or a
major coexisting condition) should receive twice-
daily proton-pump inhibitor therapy for 2 weeks,
followed by a proton-pump inhibitor once daily.

Figure 2. Endoscopic Hemostatic Therapies.

Panel A shows an injection catheter with the retractable
needle extruded and the needle placed into the base

of the ulcer next to the visible vessel. The visible vessel
marks the site from which the ulcer bled and is asso-
ciated with a high risk of recurrent bleeding. Panel B
shows a thermal probe being applied to the visible vessel
in the ulcer base. Panel C shows closed clips on either
side of the visible vessel in the ulcer base and an open
clip over the visible vessel. The open clip is about to be
closed on the visible vessel.
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A trial compared once-daily with twice-daily
proton-pump inhibitor dosing for 11 days (fol-
lowed in both groups by 2 weeks of treatment
with a proton-pump inhibitor once daily) in high-
risk patients who had undergone infusion of a
proton-pump inhibitor for 3 days.>? This trial
showed a significantly lower rate of ulcer rebleed-
ing with twice-daily therapy than with once-
daily therapy (11% vs. 29%).

Patients with low-risk clinical features (a nor-
mal heart rate and blood pressure and no major
coexisting conditions), low-risk endoscopic find-
ings (clean-base ulcers, erosions, or nonbleeding
Mallory-Weiss tears), and outpatient support can
be discharged home after endoscopy, and a regu-
lar diet can be resumed® (Fig. 1). Once-daily
proton-pump inhibitor therapy is recommended
in patients with erosions or ulcers without high-
risk endoscopic features.'

PREVENTION OF RECURRENT ULCER BLEEDING
Rebleeding is common after ulcer healing if
strategies to prevent recurrence are not used. For
example, a systematic review of studies with a
12-month follow-up showed a 26% rebleeding
rate among patients with H. pylori-associated
bleeding ulcers who did not receive treatment
for H. pylori infection.>*

Strategies to prevent recurrent ulcer bleeding
depend on the cause of the ulcer. The three
major causes are H. pylori infection, the use of
NSAIDs (including aspirin), and an idiopathic
cause (Fig. 3).

H. PYLORI INFECTION

Patients with H. pylori infection should receive
therapy to eradicate the bacteria. A meta-analy-
sis of randomized trials of such therapy showed
significantly less rebleeding in patients who re-
ceived this therapy than in patients who did not
receive treatment for H. pylori infection and in
those who received maintenance antisecretory
therapy.>*

Eradication of H. pylori should be confirmed
after therapy with a breath test, a stool test, or,
if repeat endoscopy is performed for another
reason, gastric biopsy. Patients must not receive
bismuth or antibiotics for at least 4 weeks and
should not receive proton-pump inhibitors for at
least 2 weeks before testing to avoid false nega-
tive results; histamine H_-receptor antagonists

are permissible. In a systematic review of studies
with a mean follow-up of 11 to 53 months,** the
incidence of rebleeding was only 1.3% among
patients with confirmed eradication of H. pylori.

NSAIDS OTHER THAN LOW-DOSE ASPIRIN

Patients who have bleeding ulcers while taking
NSAIDs should discontinue NSAIDs permanently
if possible. If NSAIDs must be resumed, a com-
bination of a cyclooxygenase-2 (COX-2)—selective
NSAID and a proton-pump inhibitor is recom-
mended. Studies have shown rates of rebleeding
of 4 to 6% within 6 months among patients who
had a bleeding ulcer and were subsequently
treated with COX-2-selective NSAIDs alone or
traditional NSAIDs plus a proton-pump inhibi-
tor.3**® A 12-month double-blind trial showed
significantly less ulcer rebleeding with a COX-2—
selective NSAID plus a proton-pump inhibitor than
with a COX-2—selective NSAID alone (0 vs. 9%).*°

LOW-DOSE ASPIRIN

Decisions regarding continuation of low-dose
aspirin (50 to 325 mg daily) for prevention of
cardiovascular events should be based on wheth-
er the therapy is for primary or secondary preven-
tion. When used for primary prevention, aspirin
has been shown to result in significant but small
reductions in the absolute risk of cardiovascular
events; the estimated number needed to treat
to prevent one myocardial infarction, stroke, or
vascular death is 1745.*° The risk of recurrent
upper gastrointestinal bleeding probably out-
weighs the potential benefit of resuming pri-
mary prevention in most patients.

In contrast, the absolute reduction in cardio-
vascular events is much greater when aspirin is
used for secondary prevention (estimated num-
ber needed to treat, 67).* A randomized trial
involving patients with bleeding ulcers and high-
risk endoscopic features who were taking low-
dose aspirin for secondary prevention compared
resumption of aspirin use within 24 hours ver-
sus withholding aspirin for 8 weeks.” Patients
assigned to prompt resumption of aspirin, as
compared with those in whom aspirin was with-
held, had no significant increase in the risk of
rebleeding and had significantly lower mortality
at 30 days (1% vs. 9%) and 8 weeks (1% vs. 13%).
The risk of cardiovascular events may increase
within 1 to 2 weeks after discontinuing aspirin
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NSAIDs (other than
low-dose aspirin)

Low-dose aspirin for
prevention of cardio-
vascular events

H. pylori infection Idiopathic cause

Primary prevention Secondary prevention
Therapy for H. pylori Discontinue NSAIDs Discontinue aspirin Resume aspirin 1-7 Continue PPI therapy
infection permanently in days after bleeding in the long term
most patients stops in most patients
and continue PPI
therapy in the
long term

Document cure of
H. pylori infection
and discontinue

If NSAIDs are resumed,
use COX-2—selective
NSAID+PPI

antisecretory therapy

Figure 3. Long-Term Treatment of Patients with Bleeding Ulcers, According to the Cause of the Ulcer.

Patients with Helicobacter pylori infection who receive low-dose aspirin or other nonsteroidal antiinflammatory drugs
(NSAIDs) require interventions for both causes. Two first-line therapies (both administered for 14 days) are recom-
mended for H. pylori infection if local patterns of clarithromycin resistance or eradication rates with triple therapy
are not known: bismuth-containing quadruple therapy and concomitant (non-bismuth-containing quadruple) ther-
apy.*® Bismuth-containing quadruple therapy is a PPI at a dose of 20 to 40 mg twice daily, bismuth (bismuth sub-
salicylate at a dose of 262 mg, 2 tablets four times a day; colloidal bismuth subcitrate at a dose of 120 mg, 2 tablets
twice daily or 1 tablet four times a day; bismuth biskalcitrate at a dose of 140 mg, 3 tablets four times a day; or bis-
muth subcitrate potassium at a dose of 140 mg as part of combination tablets, 3 tablets four times a day), metroni-
dazole at a dose of 500 mg three times a day or 400 mg four times a day, and tetracycline 500 mg four times a day.
Concomitant (non—bismuth-containing quadruple) therapy is a PPl at a dose of 20 to 40 mg twice daily, amoxicillin
at a dose of 1 g twice daily, clarithromycin at a dose of 500 mg twice daily, and metronidazole at a dose of 500 mg
twice daily. Triple therapy (e.g., a PPI at a dose of 20 to 40 mg twice daily, amoxicillin 1 g twice daily, and clarithro-
mycin at a dose of 500 mg twice daily, all administered for 14 days) should only be used in geographic areas where
the prevalence of clarithromycin-resistant H. pylori is known to be less than 15% or the eradication rate is known to

be greater than 85%.

used for secondary prevention****; thus, aspirin
should be resumed 1 to 7 days after bleeding
stops.>11% Cotherapy with a proton-pump in-
hibitor also should be administered to reduce
rebleeding.®%5+4¢

COMBINED H. PYLORI INFECTION AND NSAID USE

In patients who have received NSAIDs and who
are found to have H. pylori infection, both eradi-
cation of H. pylori infection and discontinuation
of NSAIDs are recommended. Randomized trials
have compared outcomes of treatment for H. py-
lori infection with the use of a proton-pump in-
hibitor (omeprazole at a dose of 20 mg daily) in
H. pylori—positive patients who had upper gastro-

intestinal bleeding while taking low-dose aspi-
rin or an NSAID other than aspirin. Among pa-
tients who had bleeding while taking an NSAID
and received naproxen after ulcer healing, re-
bleeding occurred by 6 months in 19% after
treatment for H. pylori infection and in 4% of
patients who received maintenance therapy with
a proton-pump inhibitor.*® In contrast, among
patients who had bleeding while taking low-
dose aspirin and resumed low-dose aspirin after
ulcer healing, rebleeding occurred by 6 months
in 2% and 1%, respectively; this suggests that
eradication of H. pylori infection may reduce risk
among patients who receive low-dose aspirin
(although no placebo group was included).*
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However, treatment with a proton-pump inhibi-
tor is still recommended if aspirin is continued.
A 12-month randomized trial involving H. pylori—
positive patients with ulcer complications who
were receiving low-dose aspirin showed that
even after eradication of H. pylori infection, ulcer
rebleeding was significantly less frequent with a
proton-pump inhibitor than with a placebo (2%
vs. 15%).4¢

IDIOPATHIC ULCER

An observational study*”” showed a 42% incidence
of rebleeding at 7 years among patients who did
not have H. pylori infection, use NSAIDs, or have
another uncommon identified cause of an ulcer
(e.g., the Zollinger—Ellison syndrome or neo-
plasm) and who did not receive gastroprotective
therapy. Thus, these patients should continue to
receive once-daily maintenance therapy with a
proton-pump inhibitor.%°

AREAS OF UNCERTAINTY

Data from studies of new endoscopic tools such
as Doppler ultrasonography (to assess bleeding
risk and the adequacy of endoscopic therapy)
and application of powders or cryotherapy (for
hemostasis) are insufficient to establish the role
of these tools in clinical practice. The appropri-
ate dosing of proton-pump inhibitors to treat ul-
cers in patients with high-risk findings requires
further study. In addition, more data are needed
to guide the choice between interventional radio-
logic and surgical treatment in patients in whom
endoscopic therapy has failed. Observational
studies show associations between proton-pump
inhibitors and adverse outcomes (e.g., dementia,
chronic kidney disease, cardiovascular events,
fractures, pneumonia, and enteric infections).*-°
The strengths of these associations are generally
modest (odds ratios or hazard ratios <2 except
for enteric infections), and it is not known
whether they are causal.®**° In patients with a
prior bleeding ulcer, the documented benefit of
proton-pump inhibitors outweighs the small and
uncertain risks.

GUIDELINES

Guidelines for the management of upper gastro-
intestinal bleeding have been published by U.S.

and international professional societies.®1115%
The recommendations in this article are gener-
ally concordant with these guidelines. Only the
European Society of Gastrointestinal Endoscopy
guideline,'* which was published after the meta-
analysis comparing intermittent with continuous
proton-pump inhibitors*® became available, sug-
gests consideration of intermittent rather than
continuous proton-pump inhibitors for bleeding
ulcers in patients with high-risk endoscopic
findings.

CONCLUSIONS AND
RECOMMENDATIONS

Ulcer bleeding is the most likely cause of upper
gastrointestinal bleeding in the patient described
in the vignette. Her aspirin use may have caused
a new ulcer or may have induced bleeding from a
preexisting lesion (e.g., an H. pylori—related ulcer).
I would initiate an intravenous normal saline
infusion and recheck the patient’s hemoglobin
level after volume resuscitation. I would perform
endoscopy the next morning, within 12 hours
after presentation because of the patient’s initial
hypotension. If an ulcer is detected, I would
perform endoscopic therapy for active bleeding
or a nonbleeding visible vessel, perform biopsies
of the gastric mucosa to detect H. pylori, initiate
treatment with a proton-pump inhibitor, and
discontinue aspirin given the patient’s low car-
diovascular risk. If H. pylori was not present, I
would prescribe a proton-pump inhibitor for 6 to
8 weeks. If H. pylori was detected, I would pre-
scribe therapy for H. pylori infection for 2 weeks,
followed by 2 to 4 weeks of a proton-pump in-
hibitor. I would confirm eradication of the infec-
tion by retesting for H. pylori after switching the
patient’s treatment to a histamine H_ -receptor
antagonist for 2 weeks. If H. pylori infection was
eradicated (or was never present) and the patient
agreed not to use aspirin and other NSAIDs, I
would discontinue antisecretory medications.
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