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 CURRENTOPINION Acute, nonvariceal upper gastrointestinal bleeding

Amir Kleina,b and Ian M. Gralneka,c

Purpose of review
Acute, nonvariceal upper gastrointestinal bleeding (UGIB) is a common medical emergency encountered
worldwide. Despite medical and technological advances, it remains associated with significant morbidity
and mortality.

Recent findings
Rapid patient assessment and management are paramount. When indicated, upper endoscopy in patients
presenting with acute UGIB is effective for both diagnosis of the bleeding site and provision of endoscopic
hemostasis. Endoscopic hemostasis significantly reduces rebleeding rates, blood transfusion requirements,
length of hospital stay, surgery, and mortality. Furthermore, early upper endoscopy, defined as being
performed within 24 h of patient presentation, improves patient outcomes.

Summary
A structured approach to the patient with acute UGIB that includes early hemodynamic resuscitation and
stabilization, preendoscopic risk stratification using validated instruments, pharmacologic and endoscopic
intervention, and postendoscopy therapy is important to optimize patient outcome and assure efficient use
of medical resources.
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INTRODUCTION
Acute nonvariceal upper gastrointestinal bleeding
(NVUGIB) remains a serious medical emergency
with associated morbidity and mortality. Rapid
assessment and management are paramount and
should ideally be carried out by a multidisciplinary
team trained in emergency medicine, gastroenter-
ology, interventional radiology, and surgery.

The incidence of NVUGIB has been reported to
range from 50 to 150 per 100 000 adults/year [1].
Despite a reduction in peptic ulcer-related compli-
cations with the widespread use of proton pump
inhibitors (PPIs) and eradication of Helicobacter
pylori, mortality from NVUGIB is still reported to
range between 2 and 10% and rebleeding rates may
reach 26% [2–4]. An increase in the proportion of
elderly patients, increasing use of prescription and
over-the-counter nonsteroidal anti-inflammatory
drugs/low-dose acetylsalicylic acid (ASA)/antiplate-
let agents, and acute onset of bleeding in hospital-
ized patients with multiple medical comorbidities
may contribute to the observed high morbidity and
mortality associated with this condition [4].

Peptic ulcer disease (PUD) accounts for the
majority of NVUGIB (20–50%). Additional causes
include gastroduodenal erosions (8–15%), erosive
esophagitis (5–15%), Mallory–Weiss tear (8–15%),

angioectasias/gastric antral vascular ectasias (5%),
and upper gastrointestinal tumors (benign and
malignant) (5%) [1,5]. Almost all of the published
evidence on assessment and management of NVU-
GIB is derived from studies in PUD.

A structured approach that includes early
hemodynamic resuscitation and stabilization, pre-
endoscopic risk stratification, pharmacologic and
endoscopic intervention, and postprocedure therapy
is important to optimize patient outcome and assure
efficient use of medical resources.

PREENDOSCOPIC ASSESSMENT AND
MANAGEMENT
Establishing a diagnosis of NVUGIB can often
be achieved with a proper history and physical
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examination. Clinical clues to an upper gastrointes-
tinal bleeding (UGIB) source include hematemesis
and/or melena, nasogastric lavage demonstrating
‘coffee grounds’ or fresh blood, and a serum urea
nitrogen to creatinine ratio greater than 30 [6&&]. It
is, however, important to remember that up to 15%
of patients with acute UGIB may present with hem-
atochezia, thus a brisk variceal source of bleeding
should always be considered, and there is no con-
sensus supporting the routine use of nasogastric
tube aspiration/lavage because it has not been
shown to have diagnostic, prognostic, or thera-
peutic benefits in NVUGIB [6&&,7–9].

Hemodynamic resuscitation
Initial fluid resuscitation and hemodynamic stabil-
ization is essential and recommended by evidence-
based guidelines [7,8]. Blood transfusions should be
considered in patients with a hemoglobin level
below 70 g/l. Hearnshaw et al. [10] conducted a
prospective cohort study on the outcomes of
patients who received blood transfusions within
12 h of presentation. Early transfusions were associ-
ated with higher rates of rebleeding [odds ratio (OR)
2.26, adjusted for Rockall score and initial hemo-
globin level] and higher 30-day mortality (albeit not
significantly when controlled for Rockall score and
initial hemoglobin level). Villanueva et al. [6&&]
randomized 921 patients with UGIB (peptic ulcer
bleeding 48%) to either a restrictive (transfuse at a
hemoglobin level of"70 g/l) or liberal (transfuse at a
hemoglobin level of "90 g/l) transfusion strategy.
Patients who received the restrictive blood trans-
fusion strategy had significantly lower mortality at
45 days [95 versus 91%; hazard ratio 0.55; 95%
confidence interval (CI) 0.33–0.92], less rebleeding

(10 versus 16%; hazard ratio 0.68; 95% CI 0.47–0.98),
and fewer overall adverse events. However, in the
subset of patients with NVUGIB, significantly
improved outcomes were limited to the reduced
need for surgery and only statistical trends suggesting
less rebleeding and improved survival were demon-
strated.

It is important to note that these blood trans-
fusion thresholds may not apply to patients with
significant comorbidities (i.e., acute coronary syn-
drome, symptomatic peripheral ischemia, stroke,
or transient ischemic attack). Such patients may
benefit from a liberal transfusion policy in an
attempt to avoid exacerbations induced by signifi-
cant gastrointestinal blood loss.

Evidence-based recommendations regarding
platelet transfusion are lacking. Platelet counts
greater than 50 000 are generally considered safe.
Reversal of anticoagulation should be attempted but
should not delay endoscopy [7]. Endoscopic hemo-
stasis can be successfully achieved even with an
international normalized ratio of up to 2.5 [7]. An
international normalized ratio higher than 1.5 is
associated with death (most likely due to the overall
medical condition of the patient and the presence of
significant comorbidities) but not rebleeding [11].
New oral anticoagulants are associated with an
increased risk of gastrointestinal bleeding [12&&].
With the ever-increasing dissemination of new oral
anticoagulants, gastrointestinal bleeding associated
with these agents will become increasingly import-
ant to gastroenterologists.

Risk stratification
Stratification of patients into high and low-risk
groups based on clinical, laboratory, and endoscopic
findings is recommended and allows for identifi-
cation of high-risk individuals who may benefit
from earlier interventions and closer monitoring
and low-risk individuals who may be safely dis-
charged following endoscopy [13&].

The two most commonly used risk stratification
scores include the Glasgow–Blatchford score and the
Rockall score [1,14] (Figs 1 and 2). The Glasgow–
Blatchford score relies solely on preendoscopic
parameters to predict the need for interventions,
rebleeding, and death whereas the Rockall score uses
preendoscopic and endoscopic findings to predict
rebleeding and mortality. Patients with a Glasgow–
Blatchford score of 0–3 or a complete Rockall score of
2 or less can be considered for outpatient manage-
ment [15&,16]. Schiefer et al. [17] reviewed 478
patients with acute UGIB in two centers in the
Netherlands. One hundred and four patients had a
Glasgow–Blatchford score of 2 or less. When this

KEY POINTS

! Acute NVUGIB remains a serious medical emergency
with associated morbidity and mortality.

! Preendoscopic risk stratification is important and helpful
in guiding therapy.

! Endoscopic risk stratification of PUD predicts the risk of
ongoing/recurrent bleeding, helps to predict patient
outcome, and guides endoscopic hemostasis.

! Endoscopic hemostasis with thermal and mechanical
therapy appears to have similar efficacy whereas
injection of diluted epinephrine should be accompanied
by a second hemostatic modality.

! Postendoscopic therapy should include acid
suppression with high-dose PPI.
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cutoff was used, only two patients required endo-
scopic intervention and there were no deaths. Cheng
et al. [18] evaluated a modified Glasgow–Blatchford
score which used only the quantitative parameters
included in the Glasgow–Blatchford score (pulse,
systolic blood pressure, blood urea nitrogen, hemo-
globin). In their study, the modified score was com-
pared with the full score and the Rockall score in
predicting clinical outcomes of patients with

NVUGIB. The modified score as well as the full score
performed better than the Rockall score. More
recently,Tammaro et al. [19&] evaluatedand validated
a simplified clinical risk score (T score) in 472 patients
who presented to 30 endoscopy units in Italy.
Patients were stratified based on a composite score
of their general condition, pulse, systolic blood pres-
sure, and hemoglobin levels. Patients were also strati-
fied using the Glasgow–Blatchford score. The T score
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FIGURE 1. Glasgow–Blatchford score. The modified Glasgow–Blatchford score includes only the quantitative variables and
appears to have similar accuracy in predicting clinical outcomes. Reproduced with permission from [14].

Score

Age

0 1 1 3

<60 60–79 >180

Circulatory status Normal HR>100mmHg SBP<100mmHg

Comorbidities None None Heart failure

Findings on EGD Mallory–
Weiss
tear or no
lesion

All other
diagnosis

Malignancy of
the UGIT

Stigmata of bleeding

•    High-risk stigmata of bleeding - adherent clot, visible vessel, active bleeding
•    Low-risk stigmata of bleeding - clean base ulcer, pigmented spots

Low risk High risk

Renal failure

Liver failure

Disseminated

Cancer

Rockall score for risk of rebleeding and death in patients with NVUGIB

FIGURE 2. Complete (preendoscopic and postendoscopic) Rockall score. Reproduced with permission from [1]. EGD,
esophagogastroduodenoscopy; HR, heart rate; NVUGIB, nonvariceal upper gastrointestinal bleeding; UGIT, upper
gastrointestinal tract.
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appeared to predict high-risk endoscopic stigmata
and bleeding-related mortality with similar efficacy
to the Glasgow–Blatchford score.

PREENDOSCOPIC MEDICAL
MANAGEMENT
Preendoscopic medical management mainly with
acid suppression has been studied extensively and
shown to be beneficial in patients with NVUGIB.

Proton pump inhibitor
Administration of high-dose intravenous (i.v.) PPI
(80-mg bolus followed by an 8-mg/h infusion) is
routinely used today for patients presenting with
suspected NVUGIB. This is largely based on a
Cochrane meta-analysis [20] that included six
randomized trials and 2223 patients. Compared
with patients who received placebo or a hista-
mine-2 receptor antagonist, high-dose PPI infusion
prior to endoscopy resulted in fewer high-risk endo-
scopic stigmata of hemorrhage (37.2 versus 46.5%;
OR 0.67; 95% CI 0.54–0.84) and reduced the need
for endoscopic hemostasis (8.6 versus 11.7%; OR
0.68; 95% CI 0.5–0.93). There was, however, no
significant reduction in rebleeding, surgery, or
mortality with the use of high-dose i.v. PPI.

Prokinetic agents
The use of i.v. prokinetic agents prior to performing
upper endoscopy may provide better visualization
during endoscopy. In those patients suspected to
have retained blood/clots in their upper gastroin-
testinal tract, i.v. erythromycin improves visualiza-
tion and leads to less need for repeat endoscopy (OR
0.55; 95% CI 0.32–0.94); however, there is no effect
on rebleeding rates, length of hospital stay, need for
transfusions, surgery, or mortality [21].

Timing of endoscopy
Following hemodynamic stabilization, patients
should undergo ‘early’ upper endoscopy (now rou-
tinely defined as within 24 h of patient presen-
tation) [7,8]. Some high-risk patients, such as
those with acute coronary syndrome or a suspected
bowel perforation, may benefit from deferring
endoscopy until their clinical situation is more fully
evaluated and stabilized. Low-risk patients, ident-
ified using a preendoscopy risk stratification score
(e.g., Glasgow–Blatchford), can be considered for
outpatient management [22]. Very early or emer-
gent upper endoscopy (i.e., performed within
2–12 h of patient presentation) has not been shown

to confer any additional benefit or alter patient
outcomes compared with early (12–24 h) endoscopy
[23].

ENDOSCOPIC MANAGEMENT
Endoscopic management of acute NVUGIB can be
challenging and appropriate knowledge and experi-
ence with all the various endoscopic hemostasis
techniques and equipment is essential for adequate
patient management.

ENDOSCOPIC RISK STRATIFICATION
In peptic ulcer bleeding, the endoscopic appearance
of the ulcer bed can inform the endoscopist of the
risk of ongoing/recurrent bleeding, help predict
patient outcome, and guide endoscopic hemostasis
as well as postendoscopy pharmacological manage-
ment. The Forrest classification (Fig. 3) [24] is used
to stratify ulcer stigmata into high and low-risk
categories. High-risk stigmata includes Forrest type
Ia (spurting bleeding), Ib (oozing bleeding), IIa
(nonbleeding visible vessel), and IIb (adherent clot).
Low-risk stigmata includes Forrest type IIc (flat pig-
mented spot) and type III (ulcer with clean base).
The risk of ongoing bleeding or rebleeding is sig-
nificantly greater when high-risk stigmata are
present [23]. Table 1 summarizes the various endo-
scopic stigmata according to the Forrest classifi-
cation and their corresponding prevalence, and
risk for rebleeding without and following endo-
scopic hemostasis [25–27].

Many well conducted clinical trials, meta-
analyses, and evidence-based consensus statements
have concluded that endoscopic hemostasis signifi-
cantly reduces ulcer rebleeding rates, need for
surgery, and mortality in patients with high-risk
endoscopic stigmata [7,8]. Endoscopic therapy in
the subgroup of high-risk patients who have an
adherent clot has been advocated yet remains con-
troversial. The recommended endoscopic therapy
for adherent clots is preinjecting circumferentially
around the ulcer/clot with diluted epinephrine
(generally an admixture with normal isotonic saline
of 1 : 10 000 in 1–2 ml aliquots) followed by shaving
down the clot with a colon polyp snare without
disrupting the pedicle/attachment of the clot. Once
the clot is carefully removed, the underlying stig-
mata (often a nonbleeding visible vessel; however,
oozing or spurting bleeding may be induced with
clot removal despite the preinjection of epineph-
rine) are then treated accordingly [28,29]. A meta-
analysis [23] of randomized trials in patients with an
adherent clot did not show a significant benefit for
endoscopic over medical treatment [relative risk
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(RR)¼0.31; 95% CI 0.06–1.77]. Similarly, a separate
meta-analysis [28] also demonstrated that endo-
scopic therapy did not significantly reduce rebleed-
ing (RR ¼ 0.48; 95% CI 0.18–1.30]) compared with
medical therapy. It should be noted that high-dose
i.v. PPI may be adequate in certain populations [30].

ENDOSCOPIC HEMOSTASIS STRATEGIES
A variety of endoscopic treatment modalities exist
for the management of acute NVUGIB, including

injection, thermal (contact and noncontact) or
mechanical therapy, or the combination thereof.

Injection therapy
Diluted epinephrine (1 : 10 000 or 1 : 20 000) is the
most commonly used. Tamponade resulting from
volume effect and possibly local vasoconstriction
are the mechanisms of action. Another class of
injectable agents are tissue adhesives including
thrombin, fibrin, and cyanoacrylate glues, which

Table 1. Rates of rebleeding before and after endoscopic therapy and rates of surgery and mortality with no endoscopic
therapy, stratified by the endoscopic stigmata

Endoscopic
stigmata

Forrest
classification

Prevalence
(%)

Persisting bleeding
or rebleeding with

no endoscopic
treatment (%)

Rebleeding
after endoscopic
hemostasis (%)

Surgery
for bleeding

with no
endoscopic

treatment (%)

Mortality
with no

endoscopic
treatment (%)

Active bleeding Types Ia and Ib 12–18 55–90 15–30 35 11

Nonbleeding visible vessel Type IIa 8–22 43–50 15–30 34 11

Adherent clot Type IIb 8–17 22–33 0–5 10 7

Flat pigmented spot Type IIc 16–20 10 not applicable 6 3

Clean base Type III 42–55 5 not applicable 0.5 2

(a) Spurting blood (b) Oozing blood

(c) Non bleeding visible vessel (d) Adherent clot

(e) Flat pigmented spot (f) Clean base

FIGURE 3. Endoscopic stigmata of bleeding peptic ulcer. High-risk endoscopic stigmata are those that spurt blood (Forrest Ia,
Panel A), ooze blood (Forrest Ib, Panel B), contain a nonbleeding visible vessel (Forrest IIa, Panel C), or have an adherent clot
(Forrest IIb, Panel D). Low-risk endoscopic stigmata are those that have a flat pigmented spot (Forrest IIc, Panel E) or an ulcer
with clean base (Forrest III, Panel F). Reproduced with permission from [24].
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are used to create a primary seal at the site of
bleeding. In a small case series [31&], cyanoacrylate
was successfully used as a spray to arrest acute
NVUGIB unresponsive to traditional therapy. Dilute
epinephrine injection is inferior in preventing
rebleeding and surgery when compared with bipolar
electrocoagulation, clips, or fibrin glue [23]. When
epinephrine is combined with another modality, a
significant reduction in rebleeding and surgery com-
pared with epinephrine injection alone is seen (RR¼
0.34; 95% CI 0.23–0.5; number needed to treat¼5)
[7,23]. Current consensus statements state that epi-
nephrine injection alone is inadequate (unless no
other hemostasis modality is available to the endo-
scopist) as definitive hemostasis therapy and should
be used in combination with an additional hemo-
stasis modality.

Thermal devices
These are divided into contact and noncontact
modalities. Contact thermal devices include heater
probes and bipolar electrocautery probes. Noncon-
tact thermal devices include argon plasma coagu-
lation. Heat generated from these devices leads to
edema, coagulation of tissue proteins, contraction
of vessels, and indirect activation of the coagulation
cascade, resulting in a hemostatic bond [32]. Heater
and bipolar electrocautery probes also use local
tamponade (mechanical pressure of the probe tip
directly on the bleeding site) combined with heat or
electrical current to coagulate blood vessels, a proc-
ess known as ‘coaptive coagulation’. Argon plasma
coagulation is primarily used for the treatment of
superficial mucosal lesions, such as vascular malfor-
mations/gastric antral vascular ectasias. Thermal
contact therapy with heater probe or bipolar electro-
coagulation is more effective in reducing ulcer
rebleeding, need for surgery, and mortality when
compared with no treatment or epinephrine injec-
tion alone. There is no real difference in efficacy of
contact thermal devices. A benefit of combination
therapy with epinephrine along with contact
thermal therapy over thermal therapy alone has
also been suggested [23,28] especially for Forrest
Ia and Ib lesions.

Mechanical therapy
These include clips and band ligation devices. Endo-
scopic clips are directly deployed onto a bleeding
site and typically slough off within days to weeks
following placement. Hemostasis is achieved by
mechanical compression of the bleeding site. Clips
were found to be more effective than epinephrine
alone in reducing rebleeding and surgery. Compara-
tive trials with other modalities found no significant
differences in the rates of rebleeding or surgery [23].

Emerging data suggest that an over-the-scope clip
(Ovesco, Tübingen, Germany) developed for the
closure of perforations and fistulas is also effective
for the management of peptic ulcer hemorrhage
[33]. Endoscopic band ligation devices, commonly
used in esophageal variceal bleeding, also have been
reported to be effective in the treatment of NVUGIB
(e.g., Dieulafoy’s lesion) [34].

Second-look endoscopy
Hemodynamic instability, active bleeding at endos-
copy, ulcer size larger than 2 cm, ulcer location (high
lesser gastric curvature or posterior duodenum),
hemoglobin level below 10 g/dl, and the need for
transfusion predict rebleeding [35]. A planned,
second-look endoscopy that is performed within
24 h after index endoscopy is not routinely recom-
mended because it provides only a limited reduction
in the rate of rebleeding and may not be cost-
effective when medical therapy with i.v., high-dose
PPI is used [36,37]. Repeat endoscopy with possible
repeat endoscopic hemostasis should be considered
on a case-by-case basis if there are clinical signs of
recurrent bleeding or if there is uncertainty regard-
ing the effectiveness of hemostasis during initial
endoscopy.

EMERGING DIAGNOSTIC AND
THERAPEUTIC MODALITIES
In recent years several new modalities for the diag-
nosis and treatment of NVUGIB were introduced.
These new technologies hold promise; however,
they require further validation on larger scales.

Video capsule endoscopy
Recently, video capsule endoscopy (VCE) has been
shown to be an effective and potentially cost-effec-
tive way to identify acute UGIB in the emergency
department [38&,39,40&]. Capsule endoscopy ident-
ifies gross blood in the upper gastrointestinal tract,
including the duodenum, significantly more often
than nasogastric tube aspiration, and identifies
inflammatory lesions, equally as well as EGD.
Capsule endoscopy may also facilitate patient triage
and earlier endoscopy, but at this point in time
should not be considered a substitute for endoscopy
[40&].

Topical hemostatic agents
In selected patients, hemostatic sprays have been
used with good overall results. Advantages include
ease of use, lack of need for precise lesion targeting,
access to lesions in difficult locations, and the ability
to treat a larger surface area. Preliminary data
suggest that TC-325 (Hemospray; Cook Medical
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Inc, Winston-Salem, North Carolina, USA), a pow-
der that rapidly concentrates clotting factors at the
bleeding site, may be effective in peptic ulcer bleed-
ing (spurting or oozing bleeding) [41,42&]. EndoClot
(EndoClot Plus Inc, Santa Clara, California, USA)
consists of absorbable modified polymers and is
intended to be used as an adjuvant hemostatic agent
to control bleeding in the gastrointestinal tract. It
rapidly absorbs water from serum and concentrates
platelets, red blood cells, and coagulation proteins
at the bleeding site to accelerate the clotting
cascade. To date, there have been no peer-reviewed
publications on this product’s safety or efficacy in
acute NVUGIB [42&].

ANCILLARY MEASURES IN THE
TREATMENT OF NONVARICEAL UPPER
GASTROINTESTINAL BLEEDING
When conventional medical and endoscopic treat-
ments fail to control NVUGIB, the use of alternative
measures, both nonsurgical and surgical, may be
necessary.

Endoscopic ultrasound
Preliminary data from a small number of patients
suggest that endoscopic ultrasound (EUS) may have
a potential role in selected patients with variceal and
nonvariceal UGIB. Law et al. [43&] reported on the
outcome of 17 patients with refractory NVUGIB
who were managed with EUS-guided therapy. A
linear echoendoscope and a standard 22-gauge
FNA needle were used to deliver an injection (scle-
rosing agent or glue) or coil directly to bleeding
vessel. After EUS-guided hemostasis, 88% of the
patients required no further treatment (median
follow-up of 12 months).

Transarterial catheter embolization
Transarterial catheter embolization can be an effec-
tive alternative to surgery especially in patients at
high operative risk. Transarterial catheter emboliza-
tion is indicated in patients who fail endoscopic
therapy. Today, with the use of superselective embo-
lization techniques, high technical and clinical
success rates (63–97%) can be achieved with a low
rate of adverse events (e.g., ischemic complications)
[44,45]. There is no consensus on the optimal
embolic agent and the choice is usually influenced
by availability, local expertise, and personal pre-
ference of the radiologist. Gelfoam (Pfizer, New
York, USA), N-butyl cyanoacrylate, coils, and
combinations of these agents have all been
successfully used [45,46&]. Laursen et al. [47&]
recently reported on n¼105 patients with peptic
ulcer bleeding (Forrest Ia–IIb) who were randomized
following successful endoscopic therapy to receive

standard care or adjuvent arterial embolization.
Rebleeding was observed in two patients in the
embolization arm versus eight in the control arm
(P¼0.079). Although these results did not reach
statistical significance, the observed statistical trend
may suggest that for selected patients at high risk for
rebleeding, such an approach may be beneficial.

Surgery
Today, emergency surgery for NVUGIB is uncom-
mon and usually reserved for patients with massive
bleeding who fail endoscopic and/or interventional
radiology therapy. Today, a limited surgical
approach with oversewing of the bleeding vessel is
preferred since supplementary postsurgical treat-
ment with H. pylori eradication and PPI use cures
PUD in most cases.

POSTENDOSCOPIC MANAGEMENT
Postendoscopic management is important in reduc-
ing rebleeding rates and treating the baseline disease.

Proton pump inhibitor
Acid suppression is essential for ulcer healing and
reducing the risk of rebleeding. A Cochrane system-
atic review and meta-analysis showed that PPIs
significantly reduced rebleeding (OR 0.49; 95% CI
0.37–0.65), the need for urgent surgery (OR 0.61;
95% CI 0.48–0.78), and the need for repeat endo-
scopic treatment (OR 0.53; 95% CI 0.41–0.68). In
the subgroup of patients with high-risk stigmata, a
significant reduction in mortality was observed with
the use of PPI (OR 0.53; 95% CI 0.31–0.91) [48]. The
optimal dose and route of administration lacks
consensus between guidelines [49&&]. In clinical prac-
tice, most patients after endoscopic hemostasis are
treated with a high-dose i.v. PPI protocol (80 mg i.v.
bolus followed by continuous i.v. infusion of 8 mg/h)
for 72 h. Low-risk patients can be adequately man-
aged with oral PPIs. Following initial treatment, oral
PPIs combined with H. pylori eradication is recom-
mended for all patients with PUD.

Nonsteroidal anti-inflammatory drug and
acetylsalicylic acid
PPIs should be used in all patients with previous
ulcer bleeding who require ongoing treatment with
antithrombotic agents [7,8]. In the case of ASA, the
risk of rebleeding versus prevention of coronary
artery disease needs to be considered. Resumption
of ASA immediately following endoscopic hemo-
stasis results in a trend toward increased rebleeding
rates but a significantly lower all-cause mortality
(hazard ratio 0.2; 95% CI 0.05–0.9) [50]. It is reason-
able to suggest that at least for patients with a high
cardiovascular risk profile, ASA treatment should
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be resumed as soon as possible (within 1–3 days)
following an episode of NVUGIB [51].

ADDITIONAL CAUSES OF NONVARICEAL
UPPER GASTROINTESTINAL BLEEDING
AMENABLE TO ENDOSCOPIC
HEMOSTASIS
Taken together these causes may account for up
to 50% of NVUGI cases. Published literature on
management is scant and consists mainly of small
studies and case series.

Esophagitis
Esophagitis is most commonly seen in patients who
are already in hospital for another reason and have
an in-dwelling nasogastric tube. Upper endoscopy
is important for diagnosis; however, endoscopic
hemostasis is rarely required unless a focal ulcer
with stigmata of recent hemorrhage is found.
Patients should be treated with PPI for 8–12 weeks
followed by repeat endoscopy to rule out underlying
Barrett’s esophagus.

Mallory–Weiss tear
Mallory–Weiss tear is a mucosal laceration at the
gastroesophageal junction often, but not always,
due to antecedent vomiting or retching. Bleeding is
usually self-limited and the rates of rebleeding are
approximately 10% [52]. Patients with ongoing or
severe bleeding require endoscopic therapy. Bipolar
electrocoagulation, epinephrine injection, clips, and
band ligation have all been used successfully; how-
ever, there are no prospective comparative studies
[53].

Dieulafoy’s lesion
Dieulafoy’s lesion is a large-caliber submucosal arte-
riole that protrudes through the mucosa and can
cause massive acute UGIB. It is usually located in the
stomach, most often in the fundus, but can appear
anywhere in the gastrointestinal tract. Endoscopic
hemostasis can be accomplished with banding,
clipping, contact thermal coagulation, or with the
use of an injectable agent including sclerosant, glue,
or epinephrine [54].

Angioectasias and gastric antral vascular
ectasias
Mucosal vascular lesions typically cause chronic
blood loss rather thanacuteovertUGIB.These lesions
can be sporadic or associated with an underlying
disorder such as cirrhosis, chronic renal failure,
collagen-vascular disease, valvular heart disease, or
Osler–Weber–Rendu. Argon plasma coagulation,
contact thermal coagulation, or band ligation are

most commonly used and are associated with a
decrease in transfusion requirements. Multiple endo-
scopic treatment sessions are usually required [55].

Upper gastrointestinal tumors
Endoscopic hemostasis of these lesions has proven
less effective with higher rates of rebleeding. Various
endoscopic treatment modalities have been
described with no clear recommendations. More
recently, successful preliminary experience with
the hemostatic powder TC-325 (Hemospray) to con-
trol bleeding from upper gastrointestinal tract
tumors has been reported [56].

CONCLUSION
Even in the modern era, NVUGIB remains associated
with significant morbidity and mortality. Advances
in medical and endoscopic therapies have led to
improved patient outcome and reduced need for
surgery. Clinical and endoscopic risk stratification
assists in patient management and has important
prognostic implications. Multiple endoscopic
modalities can be used to arrest acute bleeding.
Combination therapy with epinephrine injection
with an additional modality yields the lowest rates
of rebleeding and is most commonly used. Emerging
technologies and therapeutic agents are gaining
acceptance; however, further validation of these
hemostasis modalities in large-size prospective com-
parative trials is needed.
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