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Abstract
AIM: To systematically review the data on distinctive 
aspects of peptic ulcer disease (PUD), Dieulafoy’s lesion 
(DL), and Mallory-Weiss syndrome (MWS) in patients 
with advanced alcoholic liver disease (aALD), including 
alcoholic hepatitis or alcoholic cirrhosis.

METHODS: Computerized literature search performed 
via  PubMed using the following medical subject 
heading terms and keywords: “alcoholic liver disease”, 
“alcoholic hepatitis”,“ alcoholic cirrhosis”, “cirrhosis”, 
“liver disease”, “upper gastrointestinal bleeding”, “non-
variceal upper gastrointestinal bleeding”, “PUD”, ‘‘DL’’, 
‘‘Mallory-Weiss tear”, and “MWS’’.

RESULTS: While the majority of acute gastrointes
tinal (GI) bleeding with aALD is related to portal 
hypertension, about 30%-40% of acute GI bleeding in 
patients with aALD is unrelated to portal hypertension. 
Such bleeding constitutes an important complication of 
aALD because of its frequency, severity, and associated 
mortality. Patients with cirrhosis have a markedly 
increased risk of PUD, which further increases with the 
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progression of cirrhosis. Patients with cirrhosis or aALD 
and peptic ulcer bleeding (PUB) have worse clinical 
outcomes than other patients with PUB, including 
uncontrolled bleeding, rebleeding, and mortality. Alcohol 
consumption, nonsteroidal anti-inflammatory drug 
use, and portal hypertension may have a pathogenic 
role in the development of PUD in patients with aALD. 
Limited data suggest that Helicobacter  pylori  does not 
play a significant role in the pathogenesis of PUD in 
most cirrhotic patients. The frequency of bleeding from 
DL appears to be increased in patients with aALD. DL 
may be associated with an especially high mortality in 
these patients. MWS is strongly associated with heavy 
alcohol consumption from binge drinking or chronic 
alcoholism, and is associated with aALD. Patients with 
aALD have more severe MWS bleeding and are more 
likely to rebleed when compared to non-cirrhotics. Pre-
endoscopic management of acute GI bleeding in patients 
with aALD unrelated to portal hypertension is similar 
to the management of aALD patients with GI bleeding 
from portal hypertension, because clinical distinction 
before endoscopy is difficult. Most patients require 
intensive care unit admission and attention to avoid 
over-transfusion, to correct electrolyte abnormalities 
and coagulopathies, and to administer antibiotic 
prophylaxis. Alcoholics should receive thiamine and be 
closely monitored for symptoms of alcohol withdrawal. 
Prompt endoscopy, after initial resuscitation, is essential 
to diagnose and appropriately treat these patients. 
Generally, the same endoscopic hemostatic techniques 
are used in patients bleeding from PUD, DL, or MWS in 
patients with aALD as in the general population. 

CONCLUSION: Nonvariceal upper GI bleeding in 
patients with aALD has clinically important differences 
from that in the general population without aALD, 
including: more frequent and more severe bleeding 
from PUD, DL, or MWS. 

Key words: Alcoholic liver disease; Alcoholic hepatitis; 
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Mallory-Weiss syndrome; Dieulafoy lesion; Endoscopic 
therapy
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Core tip: Alcoholism is highly prevalent worldwide and 
can cause advanced-alcoholic-liver-disease (aALD) from 
alcoholic hepatitis or cirrhosis. This work systematically 
reviews the literature on acute-upper-gastrointestinal-
bleeding not directly related to portal hypertension 
in patients with aALD. Such patients have markedly 
increased risks of peptic ulcers, and worse outcomes 
from peptic ulcer bleeding than other patients, 
including refractory bleeding, rebleeding, and mortality. 
Such patients apparently have increased frequency 
and mortality of bleeding from Dieulafoy lesions. Such 
patients have more frequent, more severe, and more 
rebleeding from Mallory-Weiss-syndrome than non-
cirrhotics. Prompt endoscopy, after resuscitation, is 

essential to diagnose and appropriately treat these 
patients, using endoscopic therapy when necessary.
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INTRODUCTION
Alcohol consumption remains highly prevalent worldwide 
despite its association with more than 60 diseases as 
well as accidental injuries[1]. For example, about two-
thirds of adult Americans consume some alcohol[2], and 
up to one-sixth are alcoholics[3]. Although the burden of 
alcohol-related disease is generally highest in developed 
countries, the burden is also large and likely increasing 
in developing countries[4].

Chronic excessive alcohol consumption can cause 
liver injury, ranging from alcoholic fatty liver disease 
to alcoholic hepatitis to alcoholic cirrhosis[5]. These 
entities can occur simultaneously in one individual (e.g., 
alcoholic hepatitis with alcoholic cirrhosis)[6]. Alcoholic 
cirrhosis, the least common but most severe form of 
alcoholic liver disease, occurs in approximately 15% 
of individuals chronically abusing alcohol[7]. Alcoholic 
cirrhosis is associated with numerous life-threatening 
complications, including variceal bleeding, spontaneous 
bacterial peritonitis, hepatic encephalopathy, hepatorenal 
syndrome, and hepatocellular carcinoma[8].

Alcoholic hepatitis and alcoholic cirrhosis are herein 
denoted as advanced alcoholic liver disease (aALD). 
Upper gastrointestinal (UGI) bleeding in patients 
with aALD is clinically important due to its frequency, 
severity, and high mortality[9,10]. UGI bleeding accounts 
for up to 25% of the mortality from cirrhosis[11], and up 
to 10% of the mortality from alcoholic hepatitis[12]. Table 
1 describes etiologies of UGI bleeding associated with 
aALD or cirrhosis, but excludes etiologies not believed to 
be associated with cirrhosis, such as reflux esophagitis, 
duodenitis, GI tumors, and angiodysplasia[13-31]. UGI 
bleeding related to cirrhosis or aALD includes etiologies 
directly related vs unrelated to portal hypertension. 
Etiologies directly related to portal hypertension include 
esophageal varices[32], gastric varices[15], duodenal 
varices[16], gastric portal hypertensive gastropathy[33], 
and gastric antral vascular ectasia (GAVE)[34]. Also, 
cirrhotic patients rarely develop lower GI bleeding 
related to portal hypertension from rectal varices[35]. 
Variceal bleeding has been frequently reviewed because 
it represents the etiology of UGI bleeding in about 
70% of cases in cirrhotic patients, occurs in 25%-40% 
of cirrhotics, and constitutes a major cause of their 
mortality[36].
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 The relative frequency of acute UGI bleeding, not 
directly related to varices or portal hypertension, is 
estimated at 30%-40% of UGI bleeding in cirrhotic 
patients[10,37-40]. Peptic ulcer disease (PUD), Dieulafoy’s 
lesion (DL), and Mallory-Weiss syndrome (MWS) are 
strongly associated with alcoholic cirrhosis or cirrhosis in 
general[41,42]. These bleeding etiologies may be related 
to alcohol because alcohol can damage the gastric 
mucosal barrier, stimulate gastric acid secretion, and 
cause nausea and vomiting that induces MWS[43]. This 
review comprehensively and critically analyzes the 

association between PUD, DL, and MWS and aALD 
or cirrhosis; demonstrates underappreciated, major 
differences in the pathophysiology and natural history of 
these bleeding etiologies in cirrhotic patients compared 
to non-cirrhotic patients; and discusses the clinical 
consequences in terms of treatment and prognosis.

MATERIALS AND METHODS
Computerized search of the literature was performed 
via PubMed using the following medical subject heading 
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Table 1  Differential diagnosis of acute upper gastrointestinal bleeding in an alcoholic with advanced liver disease

Bleeding 
lesion

Endoscopic appearance Pathophysiology Nonsurgical treatment Ref.

Etiologies related to portal hypertension
   Esophageal 
   varices

Serpiginous, bluish-grey, vessels 
protruding from the mucosa into the 
lumen that typically are largest just 
above the gastroesophageal junction 

Varices provide a conduit for venous blood 
blocked from traversing through the liver 
because of cirrhosis to return to the heart

Endoscopy: variceal banding, 
variceal sclerotherapy

Garcia-Tsao et al[13], 
Beppu et al[14]

Angiography: TIPS
Other: balloon tamponade, 

octreotide
   Gastric 
   varices

Serpiginous, bluish-grey, vessels 
protruding from the mucosa into 

the lumen that are most commonly 
located in the gastric cardia, fundus 

or body

Varices provide a conduit for venous blood 
blocked from traversing through the liver 
because of cirrhosis to return to the heart

Angiography: TIPS
Other: balloon tamponade, 

octreotide
Endoscopy: cyanoacrylate 

injection therapy

Garcia-Pagán et al[15]

Formation of gastric varices may be 
promoted by endoscopic obliteration of 

esophageal varices
   Duodenal 
   varices

Resemble esophageal varices in 
endoscopic appearance, but are 

located within duodenum

Rare site of varices which may be promoted 
by prior esophageal variceal banding or 

sclerotherapy and prior duodenal surgery

Endoscopy: variceal banding or 
sclerotherapy

Copelan et al[16], 
Matsui et al[17]

Angiography:
TIPS, angiographic occlusion 
therapy by embolization or 

balloon occlusion
   Portal 
   hypertensive 
   gastropathy

Mosaic or snake-skin appearance 
of gastric mucosa, especially of 
the gastric fundus and proximal 

gastric body, due to dilated, ectatic, 
superficial mucosal vessels

Network of microcirculation that drains 
venous blood blocked from passing through 
the cirrhotic liver to return to the left atrium

TIPS Patwardhan et al[18], 
Thuluvath et al[19]

Etiologies possibly related to portal hypertension
   Gastric 
   antral 
   vascular 
   ectasia

Intensely erythematous streaks on 
longitudinal folds oriented towards 

the pylorus in the antrum

May be related to stretch of antral vessels 
from duodenal bulb prolapse. Vascular 
engorgement from portal hypertension 
or from hormonal abnormalities (e.g., 

hyperestrogenemia with cirrhosis) may also 
contribute to lesion pathogenesis

Endoscopic therapy: 
APC, thermocoagulation, 

electrocoagulation, or 
radiofrequency ablation. 

McGorisk et al[20], 
Payen et al[21]

Etiologies possibly related to alcoholism or advanced liver disease
   Peptic ulcer 
   disease

Focal ulcer: (depressed) crater
covered by mucopurulent material

Major causes in general population include 
H. pylori infection or NSAID use. Idiopathic 
PUD is increasingly noted. Gastric infections 

or gastric malignancy may mimic PUD. 
Pathogenesis of PUD in ALD and cirrhosis 

discussed in text

Endoscopic therapy:
discussed in text

Siringo et al[22], 
Vergara et al[23], 

Kamalaporn et al[24], 
D’Amico et al[25]

   Mallory-
   Weiss tear

Longitudinally oriented 
erythematous tear or crack in 
the mucosa that straddles the 

gastroesophageal junction

Laceration due to mucosal trauma from 
retching or vomiting. Frequently associated 
with binge drinking or chronic alcoholism

Endoscopic therapy:
discussed in text

Paquet et al[26], 
Schuman et al[27], 

Jensen et al[28]

   Dieulafoy’s 
   lesion

Elevated, pigmented spot that 
projects into the lumen from 
the mucosal surface without 

surrounding ulceration

Caliber-persistent artery near mucosal 
surface can erupt through thin overlying 

mucosal cells and cause bleeding

Endoscopic therapy: injection 
therapy, band ligation, 

electrocoagulation, APC

Cappell[29], 
Jeon et al[30], 

Nojkov et al[31]

Angiography: local 
embolization

Surgery: wedge resection

TIPS: Transjugular intrahepatic portosystemic shunt; APC: Argon plasma coagulation; PUD: Peptic ulcer disease; H. pylori: Helicobacter pylori; ALD: 
Alcoholic liver disease; NSAID: Nonsteroidal anti-inflammatory drug.
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For example, among the 324 of 368 consecutive cir
rhotic patients who underwent endoscopic screening 
for esophageal varices, 11.7% were diagnosed with 
PUD[22]. The annual incidence of developing new PUD 
was 4.3% during endoscopic follow-up among 140 
of these cirrhotic patients, an annual incidence that is 
much higher than that of PUD in the general population 
of < 0.5%[22]. In a prospective study of 130 patients 
with cirrhosis undergoing esophagogastroduodenoscopy 
(EGD) for variceal screening, 50 patients (39%) had 
PUD[24]. There were no significant differences in age, 
sex, or history of smoking tobacco between patients 
with vs without PUD. In a prospective South Korean 
study, PUD was found in 24.3% of the 288 patients with 
cirrhosis[50].

Advanced cirrhosis (Child-Pugh class B or C) is 
particularly associated with PUD[24]. For example, 
among 324 patients undergoing EGD, patients with 
advanced cirrhosis had a significantly higher frequency 
of PUD than patients with early cirrhosis (p = 0.04)[22].

PUD is the most common cause of nonvariceal UGI 
bleeding in patients with cirrhosis[25,46,51]. Among 160 
patients with non-variceal UGI bleeding and cirrhosis 
(mostly from alcohol), 81 patients (50.6%) had PUD, 
and 53.1% had high-risk endoscopic stigmata of recent 
hemorrhage (SRH) at the ulcer base[52]. The reported 
prevalence of acute UGI bleeding from PUD (PUB) in 
patients with chronic liver disease ranges from 1.6% 
to 25%[22,47,53-55]. This wide variability likely reflects the 
diverse patient populations from different countries 
and different socioeconomic groups among various 
studies, and study of patients at different stages of 
liver disease. A recent, nationwide database study 
from Taiwan, conducted over 7 years, showed that PUB 
was significantly more prevalent among 4013 patients 
with nonalcoholic cirrhosis (4.8%), compared to either 
8013 patients with chronic hepatitis without cirrhosis 
(1.6%) or 7793 controls without liver disease (1.6%)[53]. 
The three patient groups were matched for age, sex, 
comorbidities, medications, and annual income. This 
difference remained statistically significant even after 
adjusting for confounding factors (HR = 4.22; 95%CI: 
3.37-5.29, p < 0.001)[53]. Advanced age, male sex, 
diabetes mellitus, chronic renal disease, prior variceal 
bleeding, and use of nonsteroidal anti-inflammatory 
drugs (NSAIDs) were risk factors for PUB in the cirrhotic 
patients.

Clinical outcomes: Patients with PUD associated with 
cirrhosis have higher rates of bleeding complications, 
of delayed ulcer healing, and of ulcer recurrence as 
compared to the general population[22,56]. For example, 
Siringo et al[22] showed that gastric ulcers healed more 
slowly and recurred more frequently than gastric 
ulcers in controls without cirrhosis (p = 0.04). The 
bleeding may be exacerbated by thrombocytopenia 
or an elevated international normalized ratio (INR) 
associated with cirrhosis and portal hypertension. 
Siringo et al[22] further reported that 79% of peptic 

(MeSH) terms and keywords: “alcoholic liver disease”, 
“alcoholic hepatitis”,“ alcoholic cirrhosis”, “cirrhosis”, 
“liver disease”, “upper gastrointestinal bleeding”, “non-
variceal upper gastrointestinal bleeding”, “PUD”, ‘‘DL’’, 
‘‘Mallory-Weiss tear”, and “MWS’’. Of about 1200 articles 
initially identified by computerized review, about 825 
articles were eliminated as not relevant to the subject of 
this paper after briefly reviewing the articles, including 
thoroughly reviewing the abstracts. The remaining 375 
articles were thoroughly reviewed, and 165 articles were 
selected for incorporation and citation in this systematic 
review. The following criteria were applied for study 
inclusion: publication in peer-reviewed journals, studies 
published since 1980, reporting outcomes for non-
variceal upper GI bleeding in patients with underlying 
liver disease, and reporting the etiology of liver disease. 
Criteria for prioritizing publications for review inclusion 
included: well-designed, prospective trials; recent 
studies; large study populations; and study emphasis on 
aALD. However, data from retrospective series, reviews 
from internationally recognized authorities, and even 
case reports were included when prospective trials were 
unavailable. The authors thank Jadranka Stojanovska, 
M.D., M.S., Assistant Professor of Radiology, University 
of Michigan Health System, Ann Arbor, Michigan, for her 
expert biostatistical review of the manuscript. 

RESULTS
Nonvariceal bleeding in cirrhotics
The estimated distribution of common etiologies 
of acute upper GI bleeding, unrelated to portal 
hypertension, in patients with cirrhosis are shown in 
Figure 1[39,44-47].

PUD 
Epidemiology: Patients with cirrhosis have a 
significantly increased prevalence of PUD, with a 
reported point prevalence of 10% or higher[22-24,48,49]. 

70%

60%

50%

40%

30%

20%

10%

0%
Varices PUD PHG MWS          Other

Figure 1  Reported distribution of common etiologies of upper gas­
trointestinal bleeding in patients with cirrhosis. Frequency distribution of the 
etiologies of upper gastrointestinal bleeding in patients with cirrhosis. Varices 
include esophageal or gastric varices. Adapted from Ref. [39,44-47]. PUD: 
Peptic ulcer disease; PHG: Portal hypertensive gastropathy; MWS: Mallory-
Weiss syndrome; Other: Other etiologies of upper gastrointestinal bleeding. 
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ulcer recurrences in patients with cirrhosis were 
asymptomatic. This emphasizes the clinical importance 
of endoscopic follow-up of gastric ulcers in this 
population. In a recent, nationwide, database analysis 
from Taiwan of patients hospitalized for PUB from 
1997-2006, patients with cirrhosis had a much higher 
rate of rebleeding from PUD than patients without 
cirrhosis (HR = 3.19; 95%CI: 2.62-3.88)[57].

In a recent, retrospective, Finnish study of 518 
patients with a first episode of nonvariceal UGI 

bleeding (NVUGIB), the rebleeding rate at one year 
among 102 alcoholics was significantly higher at 
16.7% than the rate among the 416 nonalcoholic 
patients of 9.1% (p = 0.027)[58]. About half of the 
patients bled from PUD in both groups. Figure 2 
illustrates the endoscopic findings of an acute 14 mm 
× 5 mm peptic duodenal ulcer with low risk stigmata of 
recent hemorrhage (SRH), consisting of a nonbleeding, 
flat, pigmented spot, in a patient with Child-Pugh class 
A alcoholic cirrhosis experiencing upper GI bleeding. 
Despite the absence of high risk SRH, the patient 
required transfusion of 4 units of packed erythrocytes 
for the bleeding episode. 

Patients with advanced liver disease have increased 
mortality from PUB. In the aforementioned study 
from Taiwan, the 9711 patients with cirrhosis had 
significantly higher mortality-adjusted rebleeding rates 
than the 38844 matched controls without cirrhosis at 1 
year (14.4% vs 11.3%, p < 0.001), 5 years (26.1% vs 
22.5%, p < 0.001), and 10 years (28.4% vs 27.1%, 
p < 0.001)[57]. A population-based study of 21359 
patients hospitalized in Denmark from 2004-2011 
included 1127 (5.3%) with chronic liver disease, of 
whom 3.1% had cirrhosis and 2.2% did not have 
cirrhosis[59]. Cumulative 90-d mortality after discharge 
was significantly higher in patients with chronic liver 
disease: 25% mortality in patients with cirrhotic and 
21% mortality in patients with chronic liver disease 
without cirrhosis vs 18% mortality in patients without 
chronic liver disease. After adjusting for confounding 
variables, including comorbidities, patients with 
cirrhosis had more than twice the mortality of patients 
without liver disease (OR = 2.38, 95%CI: 2.02-2.80), 
and patients with liver disease without cirrhosis had 
46% higher mortality than patients without liver 
disease. In a cross-sectional, nationwide, study from 
the United States of 96887 inpatients admitted for PUB 
in 2009, the 3574 patients (3.7%) with cirrhosis had 
significantly higher mortality from PUB than patients 

Table 2  Clinical characteristics of patients with cirrhosis presenting with upper gastrointestinal bleeding unrelated to portal 
hypertension predominantly from peptic ulcers

Ref. No. of 
parents

ALD (%) Mean age Prevalence 
of PUB (%)

Mortality 
(%)

Predictors of mortality Rebleeding 
rate (%)

Length of 
follow-up

González-
González et al[52] 

160 “Most”    56.5 ± 14.4    50.6    13.8 High BUN, Low albumin, Active ulcer 
bleeding, Need for endoscopic therapy, 

Cryptogenic cirrhosis

1.9 NA

Seo et al[61] 107 43 55.8 ± 11 60    14.5 Failure to control bleeding, High creatinine, 
High AST, High Child-Pugh score, PVT

9.3 6 wk

Morsy et al[62]   93 NA    55.3 ± 11.2 30 14 Bacterial infection, Shock, Early rebleeding, 
Low albumin, Low hemoglobin, 

Endoscopic therapy

4.3 Short-term 
(in-hospital)

Siringo et al[22]   85 40    62 ± 12 41  231 Low hemoglobin, 0 6 wk
Encephalopathy

Alcoholism, High bilirubin, PVT, High 
Child-Pugh score,

High AST/ALT levels, HCC
Rudler et al[63]   29 24 (83)  55.0 ± 9.0 29 (100)2 1 (3) NA 2 (7) 30 d

1Mortality from all etiologies of non-variceal GI bleeding; 2PUD presence - study inclusion criteria. BUN: Blood urea nitrogen; PVT: Portal vein thrombosis; 
AST/ALT: Aspartate aminotransferase/alanine aminotransferase; HCC: Hepatocellular carcinoma; NA: Not available.

Figure 2  Seventy-year-old male with Child-Pugh class A alcoholic cir­
rhosis presented with hematemesis, melena, and orthostatic dizziness. 
Esophagogastroduodenoscopy (EGD) revealed an acute 14 mm × 5 mm ulcer 
in the distal duodenal bulb with stigma of recent hemorrhage (SRH) represented 
by a prominent, nonbleeding, flat, pigmented spot; trace esophageal varies 
with no SRH, such as wale bites; and no portal hypertensive gastropathy. Note 
the deep erosion adjacent to the ulcer. The etiology of the ulcer was idiopathic. 
The patient had no history of taking nonsteroidal anti-inflammatory drugs or 
aspirin. Pathologic examination of gastric biopsies taken at EGD revealed no 
Helicobacter pylori. No endoscopic therapy was performed because the only 
SRH was a flat pigmented spot which has a low risk of rebleeding. The patient, 
however, required transfusion of 4 units of packed erythrocytes. The patient 
was treated medically with pantoprazole with no recurrence of the bleeding. 
This patient illustrates that peptic ulcers are in the differential of acute upper 
gastrointestinal bleeding in a patient with cirrhosis, even in the absence of risk 
factor for peptic ulcers, and that bleeding from peptic ulcers in cirrhotic patients 
may be unusually severe.
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without cirrhosis (5.5% vs 2.0%, p < 0.01), with an 
even higher mortality of 6.6% in decompensated 
cirrhotics[60]. The investigators reported no differences 
in endoscopic utilization between patients with vs 
without cirrhosis, but patients with cirrhosis incurred 
higher hospitalization costs, despite less frequently 
undergoing surgery for PUB.

Although patients with PUB and cirrhosis have worse 
clinical outcomes than patients with only PUB, they still 
have better clinical outcomes than patients with acute 
variceal bleeding and cirrhosis. A large, multicenter, 
prospective cohort study of 465 Italian patients with 
cirrhosis and acute UGI hemorrhage reported that 
25% had non-variceal bleeding, most commonly from 
PUD[25]. Compared to patients with variceal bleeding, 
patients with PUB had significantly lower risks of 
uncontrolled initial bleeding (7% vs 15%), rebleeding 
(9.6% vs 19%), and mortality (15% vs 21%). Risk 
factors for mortality included alcoholism, serum 
hyperbilirubinemia, hypoalbuminemia, and presence of 
hepatic encephalopathy or hepatocellular carcinoma. 
Predictors of short-term (≤ 5 d) unfavorable outcomes 
of uncontrolled bleeding, rebleeding, or mortality, for 
patients with either variceal or nonvariceal bleeding, 
included active bleeding at EGD, low initial hematocrit, 
elevated aminotransferase levels, advanced Child-Pugh 
class, and portal vein thrombosis.

Table 2 summarizes data on UGI bleeding, 
unrelated to portal hypertension, with a focus on PUB 
in patients with cirrhosis[22,52,61-63]. The data on PUB 
in Table 2 are somewhat limited by including other 
etiologies of nonvariceal UGI bleeding aside from PUD, 
but all listed studies included a majority of cirrhotic 
patients bleeding from PUD. Table 3 summarizes the 
key reported clinical findings regarding PUD in patients 
with aALD or cirrhosis[22-25,48-50,53,56,57,59,60,64,65].

Pathogenesis: The pathophysiology of the association 
between PUD and cirrhosis is incompletely understood. 
Alcohol toxicity, portal hypertension, Helicobacter 
pylori (H. pylori) infection, and nonsteroidal anti-
inflammatory drugs (NSAIDs) have been investigated 

as etiologic factors.
Patients with aALD have a much higher prevalence 

of PUD than the general population, and likely have 
an even higher prevalence of PUD than patients with 
non-alcoholic cirrhosis[49,65]. This finding is somewhat 
controversial. In a prospective study of 216 male 
cirrhotic patients, evaluated for liver transplantation 
at the University of Pittsburgh, 12.2% of patients with 
alcoholic cirrhosis had duodenal ulcers, a significantly 
higher rate of duodenal ulcers than that in patients 
with non-alcoholic cirrhosis (e.g., cryptogenic, 
autoimmune, or viral cirrhosis)[49]. Additionally, an 
alcoholic etiology for cirrhosis is an important predictor 
of poor outcome 6 wk after acute UGI bleeding, 
regardless of the bleeding etiology[25]. Furthermore, 
a recent, prospective, French study reported that 27 
of 29 cirrhotics with severe PUB were alcoholics, and 
that 93% of them had endoscopic evidence of portal 
hypertension[63]. The clinical outcome from PUB in 
this study was, surprisingly, not significantly different 
between patients with cirrhosis vs those without 
cirrhosis, when assessed for rebleeding rate (7% vs 
6.9%), need for arterial embolization (10.3% vs 8.6%), 
need for salvage surgery (0% vs 1.7%), and mortality 
(3% vs 1.1%). However, another study reported 
similar rates of PUD in alcoholic vs nonalcoholic 
cirrhotics[24].

Alcohol impairs ulcer healing and alcoholism 
decreases patient compliance with recommended 
therapies[64]. It is toxic to gastric mucosa, and stimulates 
gastric acid secretion[43]. However, these factors do not 
completely explain the increased prevalence of PUD 
with aALD[66,67].

Data on the role of portal hypertension in PUD 
pathogenesis in patients with advanced liver disease are 
somewhat limited and relatively contradictory. Defensive 
mucosal factors, including gastric mucosal perfusion 
and mucosal secretion, are impaired in the presence of 
portal hypertension[68]. Furthermore, reduction of portal 
hypertension with propranolol reduces alcohol-induced 
gastric mucosal injury in rats with portal hypertension, 
and improves the endoscopic appearance of portal 

Table 3  Key clinical findings regarding peptic ulcer disease in patients with alcoholic cirrhosis

Key finding Ref.

Increased prevalence of PUD in patients with cirrhosis. Most common etiology of non-
variceal hemorrhage in cirrhotics

Siringo et al[22], Vergara et al[23], Kamalaporn et al[24], 
D’Amico et al[25], Lo et al[48], Rabinovitz et al[49] 

Advanced cirrhosis (Child-Pugh stage C) more strongly associated with PUD than early 
cirrhosis (Child-Pugh stage A)

Kamalaporn et al[24]

Most patients with PUD associated with cirrhosis are asymptomatic Siringo et al[22]

Patients with cirrhosis are more likely to bleed from PUD than other patients with PUD Luo et al[53]

Higher frequency of complications from bleeding PUD in patients with cirrhosis Siringo et al[22], Di Mario et al[56]

Higher rate of re-bleeding from PUD in cirrhotics Hsu et al[57]

Alcohol impairs ulcer healing and decreases patient compliance with anti-ulcer therapy Reynolds et al[64] 

Higher mortality from PUB in cirrhotics compared to non-cirrhotics Holland-Bill et al[59], Venkatesh et al[60]

Cirrhotic patients with PUD do not have a higher rate of H. pylori infection than non-
cirrhotics with PUD

Kim et al[50], Auroux et al[65]

PUD: Peptic ulcer disease; PUB: Peptic ulcer bleeding; H. pylori: Helicobacter pylori.
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hypertensive gastropathy in patients with cirrhosis, 
suggesting that portal hypertension may promote PUD 
by impairing mucosal defenses[68,69].

In a recent, retrospective, single-center study from 
South Korea of 455 patients with cirrhosis or chronic 
hepatitis, cirrhosis was more strongly associated 
with PUD than chronic hepatitis (OR = 4.13, p < 
0.03), but an elevated hepatic vein pressure gradient 
(HVPG) was not a risk factor for PUD in either group 
of patients[70]. However, another study of 245 cirrhotic 
patients vs 245 healthy controls, matched for age and 
sex, revealed that an HVPG ≥ 12 was a significant 
predictive factor for gastric ulcers in cirrhotic patients 
(24.4%), as compared to either cirrhotic patients with 
an HVPG < 12 mmHg (4.5%) or controls without 
cirrhosis (4.0%)[71]. This study, however, excluded 
patients with duodenal ulcers. Other studies reported 
an increased prevalence of endoscopic stigmata of 
portal hypertension, such as esophageal varices, in 
cirrhotic patients with PUB, as compared to cirrhotic 
patients without PUB[63,72]. For example, 27 of 29 
patients with cirrhosis and severe PUB had endoscopic 
features of portal hypertension, vs none of 179 
patients without cirrhosis and severe PUB had these 
endoscopic features (p < 0.0001)[63].

In the general population H. pylori is a major risk 
factor for PUD, especially for duodenal ulcers (DUs)[73]. 
The role of H. pylori in the pathogenesis of PUD in 
patients with advanced liver disease is somewhat 
controversial, and H. pylori likely plays a limited role 
in such patients. The prevalence of H. pylori infection 
in patients with cirrhosis reportedly ranges widely 
from 35%-89%, attributed to differences of H. pylori 
prevalence in different countries and in different 
populations within individual countries, and to the 
use of different diagnostic tests[50,74-79]. Populations 
in heavily industrialized countries have a much lower 
prevalence of H. pylori infection[80], while wealthy 
patients in heavily industrialized countries have the 
lowest prevalence[81]. Also, studies using serologic 
testing generally report a higher prevalence of H. pylori 
infection in patients with cirrhosis compared to studies 
using pathologic examination of gastric biopsies, 
partly due to the lower positive predictive value of 
serologic testing[76]. A recent meta-analysis of 21 
studies involving 6135 patients, reported a significant 
association between cirrhosis and H. pylori infection 
in patients with PUD (OR = 2.05, 95%CI: 1.33-3.18, 
p < 0.0001)[82]. However, subgroup analysis revealed 
significantly higher prevalence of H. pylori infection in 
patients from Europe (OR = 2.98, 95%CI: 2.02-4.39, 
p < 0.0001) or from America (OR = 4.75, 95%CI: 
1.42-15.95, p = 0.025), but not in patients from Asia 
(OR = 0.90, 95%CI: 0.48-1.66, not significant).

In a prospective South Korean study in which 
H. pylori infection was diagnosed by rapid urease 
testing and histologic analysis of gastric biopsies, 
the prevalence of H. pylori infection was significantly 
lower among 288 patients with cirrhosis (35%), than 

among either 322 patients with non-ulcer dyspepsia 
(62.4%), or 339 patients with PUD without cirrhosis 
(73.7%) (p = 0.001)[50]. Moreover, the prevalence of 
PUD in patients with Child-Pugh class C cirrhosis was 
significantly higher than in patients with Child-Pugh 
class A or B cirrhosis (31% vs 21%, p < 0.05), despite 
patients with Child-Pugh class C cirrhosis having a 
lower prevalence of H. pylori infection.

Also, patients with alcoholic cirrhosis had a 
significantly lower prevalence of H. pylori infection 
than patients with cirrhosis from viral hepatitis (22% 
vs 42%, p < 0.001), or cryptogenic cirrhosis (22% vs 
40%, p < 0.001)[50]. Similarly, in a prospective study 
of 66 cirrhotic patients, including 44 patients with 
alcoholic cirrhosis, PUD was significantly associated 
with recent alcohol intake (< 1 wk before EGD) 
or portal hypertensive gastropathy, but was not 
significantly associated with H. pylori infection[65]. 

Patients with alcoholic cirrhosis had a lower prevalence 
of H. pylori infection (OR = 0.77, 95%CI: 0.04-16.59, 
p < 0.0001), than patients with other etiologies of liver 
disease, including primary biliary cirrhosis (OR = 1.75, 
95%CI: 1.15-2.64, p = 0.147), or viral cirrhosis (OR = 
2.66, 95%CI: 1.24-5.71, p < 0.0001)[82].

Cirrhotic patients with PUD generally show little 
or no benefit from H. pylori eradication in preventing 
PUD recurrence[49,83,84]. In a prospective study of 104 
patients with cirrhosis and duodenal ulcer (DU), 54 
(52%) had H. pylori infection, and 44 of these patients 
received a three drug regimen, consisting of a 1-wk 
course of amoxicillin, clarithromycin, and a proton 
pump inhibitor (PPI)[48]. Thirty-six (82%) patients had 
eradication of H. pylori infection after completing the 
course of therapy. DUs healed in 49 of 54 patients 
after 8 wk of PPI therapy, and healed in the remaining 
5 patients after 16 wk of therapy. DUs recurred within 
1 year in 45% of patients remaining H. pylori positive 
despite receiving antimicrobial therapy, vs 48% of 
patients without H. pylori infection at enrollment. 
Interestingly, DU recurred within 1 year in 21 (58%) 
of patients with successful H. pylori eradication. The 
risk of bleeding from PUD was similar for all three 
groups. In a study of 28 patients with cirrhosis and 
PUD, including 18 with H. pylori infection and 10 
without H. pylori infection, followed for up to 2 years 
after undergoing H. pylori eradication or chronic PPI 
therapy, H. pylori eradication did not prevent PUD 
relapse[83]. PUD relapsed in 8 of 18 H. pylori positive 
and in 9 of 10 H. pylori negative patients (p = 0.04). 
An absence of H. pylori infection and more severe liver 
disease were independently associated with shorter 
time to PUD relapse. In a retrospective study from 
Asia, 103 patients with PUD and H. pylori, who were 
eradicated late (> 1 year) after PUD diagnosis had 
a higher risk of recurrent PUD as compared to 154 
patients with H. pylori eradicated early (< 1 year) (HR 
= 1.58, 95%CI: 1.09-2.28, p = 0.015). However, early 
or late eradication of H. pylori did not reduce the ulcer 
recurrence rate in patients with alcoholic cirrhosis[83,84].
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NSAIDs constitute an important cause of UGI 
mucosal injury, including PUD, gastritis, and related 
complications of GI hemorrhage or GI perforation 
in the general population[85,86]. NSAIDs are believed 
to play a role in UGI bleeding from PUD in patients 
with advanced liver disease, although the data are 
relatively limited and somewhat contradictory. A 
recent, retrospective, nationwide, American study 
evaluated use of NSAIDs in 4876 cirrhotic patients 
hospitalized for either variceal (n = 3307) or 
nonvariceal (n = 1569) UGI bleeding[87]. Use of non-
selective NSAIDs were associated with a nearly two-
fold increased risk of both variceal and nonvariceal UGI 
bleeding among cirrhotic patients (OR = 1.87, 95%CI: 
1.66-2.11). Also, celecoxib use was associated with 
a non-significant trend of a moderately increased 
risk of UGI bleeding (OR = 1.44, 95%CI: 0.89-2.31). 
Concomitant administration of PPIs or histamine-2 
receptor antagonists tended to decrease UGI toxicity 
of non-selective NSAIDs or celecoxib.

In a prospective study, NSAID administration less 
than one week before hospitalization, was reported 
by 15 (42.8%) of 35 patients with cirrhosis and PUB, 
by 102 (58.2%) of 125 non-cirrhotic patients with 
PUB, and by 6 (8.5%) of 70 patients with cirrhosis 
and without PUB (p = 0.0001)[88]. This study suggests 
NSAIDs may play a role in the pathogenesis of PUB in 
cirrhotic patients.

However, in a recent, prospective study from 
France of 203 patients admitted to the ICU, NSAIDs 
or aspirin were used significantly less by cirrhotic 
patients with PUB [5 (17%) of 29] than by non-
cirrhotic patients with PUB [94 (54%) of 174, p < 
0.0001][63]. The majority of PUB in cirrhotic patients 
were idiopathic (i.e., unrelated to H. pylori infection or 
NSAID use). Patients with advanced liver disease may 
avoid NSAIDs because physicians commonly warn 
these patients about the potential hepatotoxicity of 
NSAIDs[89]. 

DL 
DL is a dilated (caliber-persistent), aberrant, sub
mucosal, end artery that erodes through the thin 
overlying layer of GI mucosa in the absence of an ulcer 
to cause bleeding. It is responsible for approximately 
1.5% of acute UGI bleeding[31]. About 70% of all DLs 
occur in the stomach, and about 75% of all gastric 
DLs occur within 6-10 cm of the gastroesophageal 
junction[29,90]. Although relatively uncommon, DL 
constitutes an important cause of acute UGI bleeding, 
given its propensity to cause massive, life-threatening, 
and recurrent bleeding[29]. Such features may be 
particularly clinically significant in patients with 
coexistent liver disease.

Data on UGI bleeding from DL in patients with 
underlying liver disease are limited. In a retrospective, 
single-center, American study of endoscopic records of 
4569 consecutive patients with UGI bleeding admitted 

between 1991-1996, DL was the etiology of bleeding 
in only 6 (0.13%) patients[91]. However, 5 of these 
6 patients had advanced liver disease, defined as 
cirrhosis or portal hypertension, including 4 patients 
with alcoholic liver disease. The association between 
UGI bleeding from DL and advanced liver disease was 
highly statistically significant (OR = 19.04; 95%CI: 
2.1-900.8; p < 0.002), suggesting that DL may be an 
underappreciated cause of UGI bleeding in patients 
with advanced liver disease.

Other studies report a moderately strong association 
of UGI bleeding from DL in patients with advanced liver 
disease, particularly aALD. In a retrospective study 
of 480 patients with UGI bleeding, 28 (5.8%) had 
DLs[92]. Among these 28 patients with DL, 4 (14.3%) 
had documented alcoholic cirrhosis, and 8 others 
(29%) were abusing alcohol. Alcohol consumption 
may promote bleeding from DL because alcohol may 
weaken the arteriolar wall leading to vessel rupture that 
precipitates the bleeding[93]. Key clinical findings in DL, 
with an emphasis on DL associated with cirrhosis, are 
summarized in Table 4[29,31,90-98].

MWS
In MWS patients typically present with hematemesis 
from longitudinally arrayed mucosal lacerations 
straddling the gastroesophageal junction and extending 
into the distal esophagus or proximal stomach that 
are usually induced by antecedent forceful retching 
or nonbloody vomiting[99]. The mucosal lacerations 
cause bleeding from submucosal arteries. This lesion 
is reliably diagnosed by EGD. The hematemesis is 
typically mild. MWS accounts for approximately 5% 
of UGI bleeding[100]. In 40% to 80% of cases, MWS 
is associated with heavy alcohol consumption, either 
from binge drinking or chronic alcoholism, that induces 
the vomiting or retching[100,101]. A hiatal hernia is 
another important risk factor for MWS[102].

The prevalence of MWS causing UGI bleeding in 
patients with cirrhosis is reportedly 3%-10% which 
is similar to its prevalence of 5% in the general 
population[39,51,100,103], but MWS is likely more prevalent 
in patients with aALD, given its strong association with 
alcoholism. For example, among 339 patients with 
portal hypertension, confirmed by measurements of 
HVPG, undergoing emergency EGD for UGI bleeding, 
55 patients (16.2%) had MWS[26]. Forty (73%) of 
these 55 patients had alcoholism as the etiology of 
their liver disease, which was a significantly higher 
rate than the rate of alcoholism in patients with other 
etiologies of UGI bleeding [157 (55.3%) of 284]. 
Moreover, the frequency of bleeding from MWS was 
significantly higher in patients with more advanced 
cirrhosis (Child-Pugh class B or C).

In a study of 42 patients with bleeding from MWS, 
14 (33%) had underlying liver disease, including 
six (14%) with aALD[27]. Patients with liver disease 
had significantly more severe MWS bleeding than 
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patients without liver disease as indicated by units 
of packed erythrocytes transfused (p < 0.005), but 
MWS bleeding severity was not correlated with the 
presence of portal hypertension or Child-Pugh score. 
Only three patients (21%) required endoscopic 
therapy; in these three patients epinephrine injection 
and/or Bicap electrocoagulation successfully stopped 
the bleeding or rebleeding[27]. There were no fatalities 
from MWS bleeding in patients with liver disease. 
Contrariwise, in a small trial of 30 patients with UGI 
bleeding from MWS, the bleeding was significantly 
more severe and more difficult to control at EGD in 
the 8 patients with portal hypertension than in the 22 
patients without portal hypertension[28]. Additionally, 
patients with portal hypertension were more likely to 
rebleed from MWS [3 (38%) of 8 patients rebled] as 
compared to patients without portal hypertension [0 
(0%) of 22 patients rebled, p = 0.02, Fisher’s exact 
test, p value calculated by us from original descriptive 
statistics]. All 8 patients with portal hypertension and 
MWS bleeding had underlying aALD[28]. A Korean study 
of 159 patients with acute UGI bleeding from MWS 
also reported a higher frequency of recurrent bleeding 
from MWS in patients with cirrhosis[82]. Cirrhosis was 
present in 33 (21%) of these patients. Seven (41%) of 
the 17 patients who rebleed from MWS had cirrhosis (p 
= 0.02). The vast majority of patients who rebled were 
alcoholics [14 (82%) of 17 patients].

Another study of 224 patients, recruited over 10 
years, with acute UGI bleeding from MWS revealed 
that 68 (31%) of the patients had abused alcohol and 
had aALD[42]. The bleeding stopped spontaneously 
in 90% of the 224 patients, with only 20 patients 
requiring endoscopic or surgical therapy. However, 8 of 
the patients died, including six patients who died from 

the acute UGI bleeding from massive hemorrhage, 
pulmonary aspiration, or hemorrhagic shock, and two 
patients who died from hepatic complications indirectly 
related to the acute UGI bleeding.

The prevalence of acute UGI bleeding from MWS in 
patients with liver disease may be lower in Asian than 
Western countries. In a recent, prospective, single-
center, study from China, 16 (3%) of 519 patients 
with acute nonvariceal UGI bleeding had MWS. Only 
one of these patients had cirrhosis[104]. Key clinical 
features of acute UGI bleeding from MWS in patients 
with underlying liver disease are summarized in Table 
5[27,28,38,82,100,101,105-107].

Treatment
Pre-endoscopic therapy: Most patients with severe 
liver disease should be admitted to an intensive care 
unit (ICU) for acute UGI bleeding, particularly when 
manifesting clinical findings suggestive of severe 
UGI bleeding, including unstable vital signs, active 
hematemesis, or hematochezia, or when patients have 
severe comorbidities. Clinical stratification of variceal 
vs nonvariceal etiology for UGI bleeding is difficult 
before EGD in these patients because some patients 
with stigmata of underlying chronic liver disease 
bleed from PUD, DL, or MWS, as aforementioned. 
However, physical findings of portal hypertension, 
such as ascites or caput medusa, favor the diagnosis 
of variceal bleeding[108]. Endotracheal intubation, to 
protect the airway, should be considered in patients 
with severe hematemesis, suspected variceal bleeding, 
or significant hepatic encephalopathy[109,110]. A Foley 
catheter is inserted in patients with shock, unstable 
vital signs, oliguria, or massive bleeding. Nasogastric 
lavage is often helpful to assess whether the bleeding 

Table 4  Key clinical findings in Dieulafoy’s Lesion associated with chronic liver disease

Key findings Rationale Ref.

Typically presents with acute severe bleeding Micropulsatile bleeding produced by rent in an arteriole 
which is under high pressure

Nojkov et al[31], Luis et al[94]

Bleeding typically painless Primary vascular event (bursting of a persistent-caliber 
vessel) without associated inflammation or ulceration

Cappell[29]

Appears at endoscopy as an elevated pigmented 
protuberance with minimal surrounding erosion and no 
ulceration

Formed by a caliber-persistent artery that erupts through 
superficial overlying cells on mucosal surface

Nojkov et al[31], Lee et al[93]

Lesion most commonly located in stomach, typically within 
6 cm below the gastroesophageal junction along the lesser 
curve

This gastric region is not perfused by a submucosal plexus, 
but instead is perfused directly from tributaries of the right 

and left gastric arteries

Cappell et al[29], Fockens et al[90], 
Lee et al[95] 

Often (up to 30% of cases) missed at initial 
esophagogastroduodenoscopy (EGD)

Missed at EGD because lesion is small and inconspicuous Nojkov et al[31], Chung et al[96]

Incidence of 1.5% among general population of patients 
with upper GI bleeding

Fockens et al[90], Chaer et al[97]

High (25%) mortality if untreated at EGD, which is reduced 
to about 10% with endoscopic therapy

High risk of rebleeding if not treated endoscopically. 
Rebleeding is frequently massive

Romãozinho et al[98]

Dieulafoy’s lesion may be associated with cirrhosis Akhras et al[91], Baettig et al[92]

Bleeding from a Dieulafoy’s lesion is associated with 
alcoholism

Alcohol may precipitate DL rupture manifesting as GI 
bleeding by weakening the dilated (caliber-persistent) 

arteriolar wall in Dieulafoy’s lesion

Baettig et al[92], Lee et al[95]

GI: Gastrointestinal; EGD: Esophagogastroduodenoscopy. 
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is from the UGI tract, to assess the tempo of the 
bleeding, and to clear the gastric field for EGD. This is 
most helpful in the presence of severe, active, bleeding 
often associated with variceal or other UGI bleeding in 
cirrhotic patients.

As for any acute UGI bleeder, volume resuscitation 
is critical in patients with cirrhosis to prevent systemic 
hypotension and consequent end-organ damage to 
heart, brain, or kidneys from hypoperfusion. At least 
two, large-caliber, peripheral intravenous lines, or a 
reliable central venous line should be inserted. Volume 
resuscitation is initially accomplished by crystalline 
solution, using normal saline or Ringer’s lactate, but 
transfusion of packed erythrocytes is often required, 
after typing and crossing of blood. The number of units 
transfused is guided by the tempo of the UGI bleeding, 
the vital signs, and serial hematocrit determinations. 
It is important, however, to avoid over-transfusion in 
patients with underlying advanced liver disease, as 
this can precipitate variceal bleeding by increasing the 
portal hypertension and refilling of the varices[13,111]. 
Packed erythrocytes should be transfused to maintain 
the hemoglobin level only at about 8 g/dl. However, 
patients who have cardiovascular disease and severe 
comorbidities, or are extremely elderly should be 
transfused to a somewhat higher level[112].

Coagulopathies are appropriately treated. Throm
bocytopenia is common in patients with advanced 
liver disease because of splenic sequestration from 
splenomegaly and direct bone marrow toxicity of 
alcohol[113]. Furthermore, platelet counts decline directly 
from platelet loss during acute UGI bleeding. Platelets 
should be transfused to maintain > 50000 platelets/
mm3 in actively bleeding patients[114]. Coagulopathy 
from liver disease should by monitored by the INR, and 
should be corrected in actively bleeding patients, usually 
by administration of fresh frozen plasma (FFP). One 

unit of FFP should also be transfused after transfusion 
of every four units of packed erythrocytes to replenish 
depleted clotting factors[115].

Electrolyte abnormalities are appropriately treated. 
Patients transfused large volumes of blood products should 
be carefully monitored and treated for hypocalcemia 
because citrate present in blood products binds to 
ionized calcium[116]. These patients have an increased 
risk of hypophosphatemia and hypokalemia, especially if 
dextrose solutions are used during resuscitation, because 
insulin release consequent to dextrose administration 
accelerates the transfer of phosphate and potassium into 
cells[117]. Prophylactic antibiotics should be administered 
at presentation, because antibiotics improve survival 
in cirrhotic patients with UGI bleeding, especially with 
bleeding from esophageal varices[118], by reducing the 
risk of spontaneous bacterial peritonitis or other severe 
infections[119].

Alcoholics should receive thiamine. They should 
be monitored for symptoms and signs of alcohol 
withdrawal. Alcohol withdrawal may be difficult to 
appreciate in alcoholics suffering from variceal bleeding 
because tachycardia, confusion, and low-grade pyrexia 
may be attributed to the variceal bleeding alone. 
Special considerations in the therapy of acute UGI 
bleeding in patients with aALD are summarized in 
Table 6[25,109,110,117-129].

All patients presenting with acute UGI bleeding 
receive PPI therapy intravenously before endoscopy 
even though many patients are bleeding from lesions 
that are not acid-mediated, because the neutralization 
of intraluminal gastric acid with PPI therapy stabilizes 
blood clots for all gastric lesions[130,131]. For example, 
PPIs are standardly administered before EGD even 
in cirrhotic patients with suspected variceal bleeding. 
Patients with suspected esophageal variceal bleeding 
or other bleeding related to portal hypertension, based 

Table 5  Summary of clinical features of acute gastrointestinal bleeding from Mallory-Weiss syndrome in patients with underlying 
liver disease

Key findings Ref.

Findings generally associated with Mallory-Weiss syndrome
Characterized by longitudinally oriented mucosal lacerations in the distal esophagus or very proximal stomach Knauer[101]

Accounts for about 5% of acute upper GI bleeding Michel et al[100]

Mortality of bleeding from Mallory-Weiss syndrome is only about 3%-5%. Risk factors for mortality include age > 65 
yr and significant comorbidities

Ljubičić et al[105]

Findings associated with Mallory-Weiss syndrome associated with alcoholism 
MWS strongly associated with alcoholism Knauer[101]

MWS very frequently (40%-80%) associated with alcoholism or recent binge drinking Watts et al[106]

Overall prevalence of bleeding from MWS in cirrhosis is up to 10% del Olmo et al[38], Feng et al[82]

Alcoholics with portal hypertension have higher prevalence of bleeding from MWS (up to 16%) Paquet et al[26], Schuman et al[27]

MWS may be the first bleeding episode in > 1/3 (37%) of these patients
Patients with cirrhosis have more severe bleeding from MWS and more likely to rebleed from MWS (compared to 
non-cirrhotics)

Schuman et al[27], Jensen et al[28], 
Kim et al[107]

Re-bleeding risk particularly high in alcoholics
Contradictory data on effect of portal hypertension on severity of bleeding from MWS Schuman et al[27], Jensen et al[28]

Bleeding from MWS can precipitate liver failure with its attendant mortality in about 3% of patients with alcoholic 
cirrhosis

 del Olmo et al[38]

GI: Gastrointestinal; MWS: Mallory-Weiss syndrome.
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on patient history, stigmata of chronic liver disease, 
or abnormal liver function tests, are generally treated 
with octreotide before EGD to decrease splanchnic 
blood flow and reduce the risk of bleeding from 
potential esophageal varices[132].

Diagnostic endoscopy: All patients with acute UGI 
bleeding generally require EGD, but patients with aALD 
or nonalcoholic cirrhosis generally require more urgent 
EGD because of the potential for life-threatening 
variceal bleeding requiring endoscopic therapy. EGD is 
highly sensitive and specific for diagnosing the etiology 
of acute UGI bleeding, with a diagnostic sensitivity of 
about 95%[133]. UGI bleeding from esophageal varices, 
portal hypertensive gastropathy, and GAVE are reliably 
diagnosed at EGD, as are bleeding from PUD or MWS. 
Occasionally, PUD or a Mallory-Weiss tear may be 
obscured by active bleeding, or a peptic ulcer may be 
obscured by an overlying pool of blood or adherent 
clot. Contrariwise, DL is missed in up to 30% of initial 

EGDs, especially if the patient is not actively bleeding 
or oozing at EGD, because of its small size and 
inconspicuousness and patients sometimes require 
repeat EGD for the diagnosis[134].

General principles of endoscopic therapy: Focal 
GI lesions, including PUD, DL, or MWS, are treated by 
focal endoscopic therapies, including injection, ablation, 
and mechanical therapy (Table 7)[31,135]. Injection 
therapy most commonly involves local injection of 
epinephrine or sclerosing agents (sclerotherapy). 
Epinephrine injection induces vasospasm and 
tamponade/mechanical pressure from interstitial 
injection which promotes stasis, thrombosis, and 
hemostasis[136]. It is generally diluted in saline to a 
concentration of 1:10000 and injected in four quadrants 
circumferentially around a point lesion, such as a 
peptic ulcer. Relative contraindications to epinephrine 
therapy include severe tachycardia, life-threatening 
cardiac arrhythmias such as atrial flutter, unstable 

Table 6  Special considerations in therapy for alcoholics with liver disease presenting with acute upper gastrointestinal bleeding

Recommended clinical practice Rationale Ref.

Consider early intubation for severe upper GI bleeding in 
a patient with alcoholism or alcoholic cirrhosis

These patients are at higher risk of aspiration because variceal 
bleeding related to alcoholism or cirrhosis is frequently massive, 

arises from the esophagus which is much closer to the trachea than 
other types of gastroduodenal bleeding; and the patient may be 

obtunded from hepatic encephalopathy from cirrhosis

Herrera[109], 
Rudolph et al[110]

Avoid sedatives and narcotics in patients with advanced 
liver disease

May precipitate hepatic encephalopathy from cirrhosis Bamji et al[120], 
Prabhakar et al[121]

Monitor for hepatic encephalopathy Patients with advanced cirrhosis at risk for hepatic encephalopathy Rahimi et al[122]

Monitor for delirium tremens Acute alcoholic withdrawal in hospital can induce delirium tremens Ferguson et al[123], 
Holloway et al[124]

Avoid over-transfusion (maintain hemoglobin level at 
about 8 gm/dL)

Over-transfusion may exacerbate variceal bleeding by increasing 
portal hypertension

Herrera[109]

Patients often have thrombocytopenia which may 
contribute to the bleeding

Thrombocytopenia due to splenic sequestration from splenomegaly 
from portal hypertension and from direct alcohol toxicity to bone 

marrow

Pradella et al[125]

Patients often have a prolonged INR which may contribute 
to the bleeding

INR prolonged due to inadequate synthesis of liver-dependent 
clotting factors, such as factor V, due to advanced liver disease

Lata et al[126]

Administer thiamine Prevent Wernicke’s syndrome from thiamine deficiency which is 
common in alcoholics

Hack et al[127]

Monitor for electrolyte abnormalities which may be more 
prominent in alcoholics

Knochel[117]

Consider early (urgent) esophagogastroduodenoscopy Important to distinguish esophageal variceal bleeding from other 
etiologies of upper GI bleeding because esophageal variceal 

bleeding has different therapies

Buccino et al[37], 
del Olmo et al[38]

Consider empiric octreotide therapy before endoscopy Alcoholics or patients with cirrhosis frequently have GI bleeding 
from esophageal varices which can be treated by octreotide therapy

Ludwig et al[128]

Perform paracentesis, as necessary, to exclude spontaneous 
bacterial peritonitis

Patients with cirrhosis and ascites are at high risk to develop 
spontaneous bacterial peritonitis due to mild immunosuppression 

with cirrhosis

Goulis et al[119]

Administer antibiotics in the presence of acute GI bleeding 
in a cirrhotic patient

Empiric antibiotic therapy lowers mortality because of decreased 
sepsis

Bernard et al[118]

Monitor BUN and creatinine levels to detect early 
hepatorenal syndrome. Avoid nephrotoxic medications 
such as NSAIDs

At high risk for renal deterioration due to decreased renal perfusion 
associated with cirrhosis and hypovolemia from GI hemorrhage

Ginès et al[129]

Exclude acute portal vein thrombosis in patients who 
suddenly develop severe esophageal varices by abdominal 
imaging studies (e.g., Doppler ultrasound or CT 
angiography)

Portal vein thrombosis in a patient with preexistent cirrhosis 
may exacerbate the portal hypertension and cause acute variceal 

bleeding

D’Amico et al[25]

GI: Gastrointestinal; INR: International normalized ratio; BUN: Blood urea nitrogen; NSAIDs: Nonsteroidal anti-inflammatory drugs.
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vital signs from untreated, profound, hypovolemia, 
and recent myocardial infarction or unstable angina[31]. 
However, cardiovascular side effects, including angina, 
tachycardia, cardiac arrhythmias and systemic 
hypertension, are relatively uncommon[137]. Epinephrine 
injection monotherapy arrests about 80% of active 
bleeding[135]. For example, in a prospective study, 
66 (85%) of 78 patients undergoing endoscopic 
epinephrine injection for a nonbleeding visible vessel or 
actively bleeding ulcer had no recurrent bleeding[138]. 
Sclerotherapy promotes vascular inflammation and 
thrombosis from local tissue irritation. Cyanoacrylate, 
thrombin, or fibrin glue are infrequently used as 
injection therapies[139]. Cyanoacrylate hardens as a glue 
to plug a bleeding artery[140].

Ablation modalities include thermocoagulation, 
electrocoagulation, and argon plasma coagulation 
(APC) (Table 7). These modalities arrest bleeding by 
focally applying intense energy, via heat, electricity 
or a plasma cloud, to destroy and devitalize tissue. 
In APC the probe is hovered over the lesion without 
lesion contact[141]. Contrariwise, thermocoagulation and 
electrocoagulation require direct contact (apposition) 
of the probe to the lesion, and application of pressure 
during coagulation (coaptive coagulation) to compress 
and seal any bleeding vessel[31,135,142]. Nd:YAG 
(neodymium-doped yttrium aluminum garnet) laser 
photocoagulation has become obsolete because it can 
cause deep injury and has an unacceptably high risk of 
gastrointestinal perforation of approximately 3%[143].

Mechanical therapies, including band ligation, 
hemoclips, or over the scope endoclips (bear claw), 
arrest bleeding by mechanically occluding a bleeding 
vessel[144]. Mechanical therapy requires greater 
endoscopic skill and experience than injection or 
ablative therapies because the band or clip must 
be placed precisely around the bleeding lesion to 
successfully strangulate it[135]. Mechanical therapy 
appears to be the therapy of choice in the presence 
of a moderate-to-severe coagulopathy because it 
mechanically occludes a bleeding vessel without 
depending upon thrombosis to stop the bleeding[135]. 
Thus mechanical therapy may be favored in cirrhotic 
patients with severe thrombocytopenia or a highly 

elevated international normalized ratio (INR). Table 
7 lists common endoscopic therapies for nonvariceal 
upper GI bleeding.

Endoscopic therapy for PUD: In a patient with 
recent bleeding from PUD, therapeutic EGD is generally 
performed according to endoscopic SRH (Table 8; 
Forrest classification)[145]. Patients with major SRH 
at EGD, including active bleeding, oozing, or a non-
bleeding visible vessel, should undergo endoscopic 
therapy[135]. A nonbleeding visible vessel is defined 
endoscopically as an elevation (projection) from the 
ulcer base that is pigmented, whether it be red, purple, 
blue, or gray[146]. The rationale for endoscopic therapy 
is to prevent rebleeding or ongoing bleeding from 
PUD, because patients with rebleeding have a very 
high mortality of up to 30%[147]. For example, patients 
with a nonbleeding visible vessel have a 40%-60% 
risk of rebleeding with medical therapy alone that 
is reduced to about 15% with dual endoscopic 
therapy[148]. Patients with minor endoscopic SRH (Table 
8) should not undergo endoscopic therapy because 
of a low risk of rebleeding and mortality even without 
endoscopic therapy. For example, patients with an 
ulcer that is homogeneous and clean-based or that 
has a flat pigmented spot have an about 3%-5% or 
7%-10% risk, respectively, of rebleeding, even without 
undergoing endoscopic therapy[147].

Endoscopic therapy for a nonbleeding, adherent 
clot is somewhat controversial. Many endoscopists, 
however, advocate aggressive removal of adherent 
clots. First, the endoscopic diagnosis is often 
ambiguous without clot removal. A presumed benign 
ulcer underneath an adherent clot may be exposed 
as a malignant ulcer or DL after clot removal[135]. 
Second, clot removal may reveal unexpected under
lying major SRH, such as a nonbleeding visible 
vessel, that mandates endoscopic therapy. Third, 
even though mechanical clot removal occasionally 
precipitates active bleeding, endoscopists generally 
prefer to treat active bleeding immediately at the 
initial EGD rather than passively wait for potential 
rebleeding that would necessitate repeat EGD. At 
EGD, an adherent clot is initially vigorously irrigated 
using a water pump. If irrigation fails to remove the 
clot, the clot is decapitated using a snare without 
electrocoagulation after four-quadrant injection around 
the clot with epinephrine[149]. Endoscopic therapy is 
applied to the exposed underlying ulcer, especially if 
active bleeding or oozing occurs after clot removal or 
a visible vessel is exposed[150]. Multiple studies support 
forceful removal of adherent clots. For example, in a 
randomized, controlled trial of 32 patients with UGI 
bleeding and nonbleeding adherent clots identified 
at EGD, patients undergoing endoscopic epinephrine 
injection and mechanical clot removal followed by 
thermocoagulation had a 5% rebleeding rate, whereas 
those receiving medical therapy with a PPI had a 34% 
rebleeding rate[151]. An adherent clot should generally 

Table 7  Local endoscopic therapies

Injection therapies
   Dilute epinephrine
   Sclerotherapy
Ablation therapies
Contact methods
   Thermocoagulation: heater probe
   Electrocoagulation: BICAP (bipolar electrocoagulation probe), Gold Probe
Noncontact methods
   APC (argon plasma coagulation)
Mechanical therapy
   Banding
   Hemoclips 
   Endoscopic suturing
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be considered for forceful removal if the lesion is at 
a location amenable to endoscopic therapy and if the 
endoscopist is comfortable with the techniques of 
forceful endoscopic clot removal and therapy.

Epinephrine injection is the most common initial 
endoscopic therapy for PUD with high or intermediate 
SRH because this therapy is relatively easy and quick 
to apply, even in the face of severely active bleeding, 
and can help clear the endoscopic field by reducing 
the tempo of active bleeding to enable application 
of more efficacious, pinpoint, therapy. Epinephrine 
therapy, by itself, is not highly efficacious at achieving 
permanent hemostasis, with a rebleeding rate of about 
20%[152]. Endoscopists, therefore, generally perform 
a second endoscopic therapy after epinephrine 
injection to further reduce the bleeding rate to 
10%-15%[152,153]. Second therapies include ablation 
with thermocoagulation or electrocoagulation, and 
mechanical therapy with hemoclips or banding. The 
choice of second technique depends upon equipment 
availability and the training and experience of the 
endoscopist.

Currently employed endoscopic therapies generally 
have a small, acceptable risk of gastrointestinal perfora
tion, local tissue necrosis, or bleeding exacerbation[154]. 
For example, the risk of perforation for all current 
endoscopic therapies is 1% or less[155].

A comprehensive review of the literature revealed 
no large studies focused on endoscopic therapy for PUD 
in patients with cirrhosis or aALD. However, endoscopic 
therapy in patients with major SRH is apparently more 
important in this patient population than in the general 
population because of the higher risks of rebleeding 
or dying from PUB in this population. Currently the 
same endoscopic therapies should be performed in this 
population as in the general population. It is important 
to treat coagulopathy from thrombocytopenia or 
an elevated INR for endoscopic therapy to be most 

effective.

Endoscopic therapy for DL: Endoscopic therapy is 
uniformly performed for DLs, even if SRH are absent, 
because of the high risk of rebleeding from DLs 
without endoscopic therapy and the high mortality of 
this rebleeding. Reducing this high risk of rebleeding 
justifies the risks of endoscopic therapy[31]. Endoscopic 
therapy reduces the risk of rebleeding from DLs from 
30% to about 10%[156].

The data on individual endoscopic therapies for DL 
are limited because DL is relatively uncommon. Many 
endoscopic therapies are generally effective for DLs 
in the general population. Current data suggest that 
mechanical hemostasis may be the most effective. 
A recent, large, literature review encompassing 
106 patients undergoing hemoclips and 86 patients 
undergoing band ligation as monotherapies for 
bleeding DLs showed that both techniques were nearly 
always effective at achieving initial hemostasis, and 
had a low (< 10%) rate of rebleeding[31].

In the same recent literature review, among 68 
patients undergoing epinephrine injection therapy and 
among 13 patients undergoing sclerotherapy, about 
12% failed primary hemostasis, and another 25% 
rebleed after initial hemostasis[31]. Although this efficacy 
is somewhat lower than that for mechanical therapy, 
injection therapy appears to be an excellent initial 
therapy for massive bleeding from DL due to ease and 
rapidity of the injection so that the DL can then be well 
visualized to apply mechanical or ablative therapy[31].

Data on efficacy of endoscopic ablation therapies 
for DL are somewhat limited, with only about 40 
reported cases among the 3 different therapies of 
thermocoagulation, electrocoagulation, and APC, 
reported in 7 small clinical studies[31]. However, despite 
these limitations, the data demonstrate that endoscopic 
ablation is relatively efficacious, with a combined initial 

Table 8  Classification of endoscopic stigmata of recent hemorrhage for acute upper gastrointestinal bleeding from peptic ulcer 
disease

Endoscopic SRH Endoscopic appearance Endoscopic therapy Endoscopic therapy and rationale for therapy

Major SRH
   Active bleeding Active bleeding observed at EGD Yes Reduction from 90% to 15% risk of ongoing bleeding with 

performance of endoscopic therapy
   Nonbleeding 
   visible vessel

Pigmented elevation (projection) from ulcer 
base, whether red, blue or gray in color

Yes Reduction from about 50% to 15% risk of rebleeding with 
performance of endoscopic therapy

Intermediate SRH
   Adherent clot Focal clot that is resistant to removal by mild-

to-moderate irrigation
Recommended by 
most endoscopists

   Active oozing of 
   blood

Active oozing observed at EGD Generally 
recommended

May reduce risk of rebleeding from 28% to 15% with 
endoscopic therapy

Minor SRH
   Flat pigmented 
   spot

Pigmented spot, whether red, blue or gray, 
which lies flat on the ulcer base

No Low risk of rebleeding of about 13% with medical therapy 
alone

No SRH
   Homogeneous, 
   clean-based ulcer

Simple ulcer with no bleeding, no adherent clot, 
no visible vessel and no pigmented spot

No Extremely low risk of rebleeding of about 4% that does not 
warrant the risks of endoscopic therapy 

Adapted from Cappell[135]. SRH: Stigmata of recent hemorrhage; EGD: Esophagogastroduodenoscopy. 
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success rate of hemostasis of about 95%-97.5% and a 
rebleeding rate of 12.5%[31].

In summary, the data show that endoscopic therapy 
is highly effective at achieving initial hemostasis and 
preventing rebleeding from DLs. Mechanical therapy 
may be the most effective endoscopic therapy. However, 
dual endoscopic therapy, with initial epinephrine 
injection followed by mechanical therapy, may be even 
more effective than any monotherapy. The high risk 
of rebleeding from DL justifies the risk of undertaking 
endoscopic therapy to prevent further bleeding[31].

Limited data exist on the effectiveness of endoscopic 
therapy for DL in cirrhotic patients. Table 9 summarizes 
data extrapolated from multiple studies on the efficacy 
of various endoscopic techniques[91,92,157-160]. Overall, 
various endoscopic hemostatic techniques, including 
injection, ablation, and mechanical therapy, can be 
effectively applied to bleeding DLs in cirrhotic patients. 
However, patients with cirrhosis likely have increased 
mortality related to hepatic decompensation. For 
example, four (18%) of the 22 reported patients in 
Table 9 died within 5 mo of the UGI bleeding, from 
hepatic decompensation, despite achieving successful 
endoscopic hemostasis.

In one study of 28 patients with DL, including 4 
with documented cirrhosis and 8 alcoholics, endoscopic 
therapy with epinephrine and polidocanol injection 
successfully stopped the bleeding in 96% of cases[92]. 
The bleeding was effectively controlled in 4 patients 
with alcoholic cirrhosis, without rebleeding or death 
during the initial hospitalization, but 3 of the 4 cirrhotic 
patients died during a mean follow-up period of 5 
mo, including 2 dying from hepatic coma and 1 dying 
from variceal bleeding. In a retrospective study of 23 
patients with DL-induced acute UGI bleeding, including 
2 (8.7%) patients with advanced liver disease, 
there was no difference in short-term (30 d) clinical 
outcomes between patients treated with endoscopic 

rubber band ligation vs endoscopic thermal/injection 
therapy[157]. Six patients (26%) died within 30 d 
after bleeding from DL, including 1 of the 2 patients 
with advanced liver disease, who expired from liver 
decompensation. In an Italian study with long-term 
mean follow-up of 29 mo, APC was a safe and effective 
treatment for 23 patients with GI bleeding from DL 
including 1 patient (4.3%) with liver cirrhosis[158]. None 
of the patients died and only 1 patient experienced 
rebleeding, which was successfully retreated with APC.

Endoscopic therapy for MWS: Endoscopic therapy 
for MWS depends upon the presence of SRH and 
other factors. Endoscopic therapy should be applied 
for MW tears that are actively bleeding at endoscopy. 
Endoscopic therapy may be considered when other 
SRH are present, including a protruding visible vessel, 
pigmented protuberance, or fresh adherent clot, 
especially in the presence of risk factors for rebleeding 
of initially severe bleeding or a coagulopathy. However, 
most patients with MWS do not require endoscopic 
therapy because the tears usually heal spontaneously 
with only medical therapy[161]. In particular, endoscopic 
therapy is usually unnecessary when the bleeding 
is minor as indicated by absence of hematochezia, 
stable vital signs at presentation, and lack of blood 
transfusions; when a coagulopathy is not present; and 
when SRH are absent.

Data on endoscopic therapies for MWS in the general 
population are somewhat limited by the retrospective 
nature of most studies and the relatively small number 
of patients in individual studies. Currently recommended 
endoscopic therapies include injection therapy with 
epinephrine, ablation therapy with electrocoagulation, 
and mechanical therapy with hemoclips or band ligation. 
Epinephrine can be used as a monotherapy or combined 
with a second therapy. For example, in a randomized, 
controlled trial of bleeding from high-risk MWS, bleeding 

Table 9  Efficacy of endoscopic therapy for gastrointestinal bleeding from Dieulafoy's lesion in cirrhotics

Endoscopic 
procedure
(Number of 
patients)

Hemostatic
technique

Lesion 
location 

Study type Follow-up Patient outcome Ref.

EGD (12)1 Epinephrine + 
Polidocanol

Stomach/
duodenum

Retrospective 5 mo No rebleeding, 3 of cirrhotic pts died from 
hepatic decompensation within 5 mo 

Baettig et al[92]

EGD (6) Not reported Stomach/
duodenum

Retrospective NA (6 yr 
period 

reviewed)

No rebleeding in 5 of 6 pts (83%), 1 pt (17%) 
underwent surgery for rebleeding

Akhras et al[91]

EGD (5) Histoacryl (3) Stomach Retrospective 18 mo No rebleeding Cheng et al[159]

Epinephrine + heater 
probe (2)

EGD (4) Hemoclip Stomach/
duodenum

Prospective 54 mo 9% of whole cohort of 34 pts rebled. No data 
whether any of the cirrhotics rebled

Yamaguchi et al[160] 

EGD (2) Rubber band ligation Stomach Retrospective 30 d No rebleeding, 1 of 2 pts died from hepatic 
decompensation within 30 d

Mumtaz et al[157]

EGD (1) Argon plasma 
coagulation

Stomach Retrospective 29 mo No rebleeding Iacopini et al[158]

1Includes 4 patients with cirrhosis and 8 patients who actively abused alcohol. EGD: Esophagogastroduodenoscopy; pts: Patients.
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recurred in 6.8% of patients receiving endoscopic 
injection therapy vs 25.8% of patients receiving 
medical therapy alone (p < 0.05)[162]. Electrocoagulation 
significantly reduced the risk of rebleeding compared 
to medical therapy in patients with MWS at high risk of 
rebleeding[163]. Likewise, endoscopic band ligation and 
hemoclip placement were highly effective at preventing 
rebleeding from MWS, as demonstrated in a randomized 
clinical trial of 41 patients[164].

Table 10 summarizes the data on the efficacy of 
endoscopic therapies to treat acute MWS bleeding 
in cirrhotic patients[26-28,104,165]. Although the data are 
limited and retrospective, all the reported therapeutic 
endoscopic modalities appeared to be safe and ef
fective to control the bleeding in the vast majority 
of cirrhotic patients. In the aforementioned study by 
Paquet et al[26] which included 339 consecutive patients 
with cirrhosis and portal hypertension who underwent 
EGD for acute UGI bleeding within 6 h of presentation, 
55 patients had bled from MWS. All 55 patients were 
treated endoscopically with injection of aethoxysklerol 
into the bleeding lesion, which universally resulted in 
successful hemostasis, with no rebleeding or other 
adverse effects[26]. In another aforementioned study, 
14 patients with cirrhosis and acute bleeding from 
MWS underwent EGD within 24 h of presentation, 
but endoscopic therapy (epinephrine injection or 
electrocoagulation) was deemed necessary in only 
3 (21%) of the patients[27]. No patient experienced 
rebleeding, other complications, or death related to 
the MWS or the underlying liver disease. Mechanical 
endoscopic hemostasis (band ligation or hemoclip 
placement) was also reported effective in cirrhotic 
patients with bleeding MWS. In a recent French 
study of 56 patients comparing these 2 mechanical 
therapies, none of the 7 patients with cirrhosis, treated 
with band ligation in 4 and hemoclips placement 

and epinephrine in 3, rebleed or suffered endoscopic 
complications. On multivariate analyses, liver disease 
was not a risk factor for rebleeding.

However, endoscopic therapy is not universally 
successful in patients with cirrhosis who bleed from 
MWS. For example, a small report of 8 patients with 
cirrhosis and MWS bleeding, reported endoscopic failure 
to control the initial MW bleeding in 1 (33%) of the 3 
patients receiving either heater probe thermocoagulation 
or Bicap electrocoagulation. Additionally, a recent case-
series of bleeding MWS from China included one patient 
with concomitant alcoholic liver cirrhosis. This patient 
was the only one in this study who failed endoscopic 
therapy initially with hemoclips placement and sub
sequently hemoclips and band ligation and died 3 d after 
undergoing surgery from liver failure[104].

DISCUSSION 

The incidence of PUD, frequency of bleeding from PUD, 
and severity of bleeding from PUD are all increased 
in patients with cirrhosis, including those with aALD. 
However, the pathophysiology of this phenomenon is 
incompletely understood. Experiments in laboratory 
animals, such as rats, may help elucidate the path
ophysiology, by separately analyzing the effects of 
alcohol exposure and portal hypertension (e.g., expose 
rats to alcohol consumption vs experimentally ligating 
or banding the portal vein to produce experimental 
portal hypertension with little acute hepatocellular liver 
injury).

The clinical presentation of PUD associated with 
cirrhosis or aALD is incompletely understood because 
many of the studies on the subject lump PUD in 
cirrhotics with the other etiologies of UGI bleeding 
not due to portal hypertension (Table 2). Studies 
are needed which systematically compare patients 

Table 10  Efficacy of endoscopic therapy for gastrointestinal bleeding from Mallory-Weiss syndrome in cirrhotics

Number of 
patients

Hemostasis
Technique

n  (%) with 
active alcohol 

abuse

Time of EGD Study type Follow-up Outcome Ref.

55 Aetoxysklerol 
injection

40 (73) Within 6 h Retrospective 2 yr No rebleeding or death Paquet et al[26]

141 Epinephrine 
injection/elec-
trocoagulation

6 (43) Within 24 h Retrospective 5 yr No rebleeding or death2 Schuman et al[27]

7 Band ligation 4 Not reported Within 12 h Retrospective 5 d No rebleeding or death Lecleire et al[165]

Hemoclips and 
epinephrine 3

3 Heater probe/Bicap 
electrocoagulation

3 (100) “Urgently” 
after 

presentation

Retrospective 17 mo Failed to control bleeding in 1/3 pts 
(33%)

Jensen et al[28]

1 Hemoclip and 
Endoscopic band 

ligation

1 (100) “Emergent-
ly” at 

presentation

Retrospective NA Failed to stop bleeding with both 
techniques; patient underwent 

surgery and died of liver failure 3 d 
after surgery

Yin et al[104]

1Only 3 of the 14 patients treated endoscopically; 2Three deaths reported out of the overall cohort of 42 patients presenting with bleeding from MWS. None 
of the deaths were related to MWS or liver disease. EGD: Esophagogastroduodenoscopy; MWS: Mallory-Weiss syndrome.
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with PUD and cirrhosis or aALD to patients with PUD 
without cirrhosis or aALD. The data on endoscopic 
therapies for MWS and DL for patients with cirrhosis 
are limited. However, conclusions can be extrapolated 
from data on endoscopic therapies in noncirrhotic 
patients bleeding from these lesions. Analysis of 
larger patient populations of patients bleeding from 
MWS or DL would be useful to show that the general 
principles of endoscopic therapy pertain to cirrhotic 
patients.

H. pylori appears to play only a minor role in the 
increased observed rate of PUD in cirrhotics. Perhaps 
the most convincing evidence of this minor role is 
that H. pylori eradication does not protect against DU 
recurrence, as it does in the general population.

In conclusion, this review describes more frequent 
and more severe GI bleeding from PUD, DL, or MWS 
in patients with aALD than in the general population. 
These differences have important consequences in the 
clinical management and prognosis of these conditions 
in patients with aALD. It is hoped that this review will 
stimulate further study of this clinically important but 
incompletely understood subject.

COMMENTS
Background
Excessive alcohol consumption is highly prevalent worldwide and can cause 
several forms of liver injury ranging from alcoholic fatty liver disease to alcoholic 
hepatitis to alcoholic cirrhosis. While the majority of acute gastrointestinal 
bleeding with advanced alcoholic liver disease (aALD), including alcoholic 
hepatitis or alcoholic cirrhosis, is related to portal hypertension, about 30%-40% 
of acute gastrointestinal (GI) bleeding in patients with aALD is unrelated to 
portal hypertension. This work shows that patients with aALD have more 
frequent and more severe bleeding from the following etiologies of nonvariceal 
upper GI bleeding: peptic ulcer disease (PUD), Dieulafoy’s lesion (DL), and 
Mallory-Weiss syndrome (MWS). Clinicians should appreciate the important 
clinical implications of these phenomena.

Research frontiers
It is important for clinical practitioners and clinical researchers to appreciate 
that patients with advanced alcoholic liver disease, including alcoholic hepatitis 
and alcoholic cirrhosis, have more frequent and more severe nonvariceal upper 
GI bleeding from PUD, DL, and MWS. This work systematically reviews and 
critically analyses the literature on this quickly evolving subject and reports the 
clinical consequences of these findings.

Innovations and breakthroughs
This review is distinguished by being a systematic review of the subject of 
nonvariceal bleeding in patients with aALD, by reviewing all three etiologies 
of non-variceal upper GI bleeding severely affected by aALD, and by a 
focus on the clinical implications of the reported findings. This work aims 
to provide practicing clinicians and clinical researches an in-depth and up-
to-date comprehensive and critical review of this clinically important, but 
underappreciated, subject.

Applications
The currently reported increased frequency and increased severity of bleeding 
from PUD, DL, and MWS in patients with aALD have clinically important 
implications regarding the treatment, natural history, and prognosis of these 
etiologies of upper GI bleeding in patients with aALD. This work also stimulates 
clinical researchers to better understand the pathophysiology of these reported 
clinical phenomena.

Terminology
aALD refers to alcoholic hepatitis and alcoholic cirrhosis. This term is presently 
used because both of these forms of alcoholic liver disease affect the 
pathophysiology, natural history, treatment, and prognosis of non-variceal upper 
GI bleeding from PUD, DL, and MWS.

Peer-review
The manuscript provides a comprehensive review of the recent literature 
data on the association between PUD, DL, and MWS and aALD or cirrhosis. 
It is also well supported by the quoted references. This is a well written and 
interesting contribution of considerable interest to the readership of the Journal. 
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