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Abstract

Low-dose aspirin (LDA) is clinically used for the preven-
tion of cardiovascular and cerebrovascular events with
the advent of an aging society. On the other hand, a
very low dose of aspirin (10 mg daily) decreases the
gastric mucosal prostaglandin levels and causes signifi-
cant gastric mucosal damage. The incidence of LDA-
induced gastrointestinal mucosal injury and bleeding
has increased. It has been noticed that the incidence of
LDA-induced gastrointestinal hemorrhage has increased
more than that of non-aspirin non-steroidal anti-inflam-
matory drug (NSAID)-induced lesions. The pathogen-
esis related to inhibition of cyclooxygenase (COX)-1
includes reduced mucosal flow, reduced mucus and bi-
carbonate secretion, and impaired platelet aggregation.
The pathogenesis related to inhibition of COX-2 involves
reduced angiogenesis and increased leukocyte adher-
ence. The pathogenic mechanisms related to direct
epithelial damage are acid back diffusion and impaired
platelet aggregation. The factors associated with an in-
creased risk of upper gastrointestinal (GI) complications
in subjects taking LDA are aspirin dose, history of ulcer
or upper GI bleeding, age > 70 years, concomitant
use of non-aspirin NSAIDs including COX-2-selective
NSAIDs, and Helicobacter pylori (H. pylori) infection.
Moreover, no significant differences have been found
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between ulcer and non-ulcer groups in the frequency
and severity of symptoms such as nausea, acid regur-
gitation, heartburn, and bloating. It has been shown
that the ratios of ulcers located in the body, fundus and
cardia are significantly higher in bleeding patients than
the ratio of gastroduodenal ulcers in patients taking
LDA. Proton pump inhibitors reduce the risk of develop-
ing gastric and duodenal ulcers. In contrast to NSAID-
induced gastrointestinal ulcers, a well-tolerated hista-
mine H2-receptor antagonist is reportedly effective in
prevention of LDA-induced gastrointestinal ulcers. The
eradication of H. pylori is equivalent to treatment with
omeprazole in preventing recurrent bleeding. Continu-
ous aspirin therapy for patients with gastrointestinal
bleeding may increase the risk of recurrent bleeding
but potentially reduces the mortality rates, as stopping
aspirin therapy is associated with higher mortality rates.
It is very important to prevent LDA-induced gastroduo-
denal ulcer complications including bleeding, and every
effort should be exercised to prevent the bleeding com-
plications.
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INTRODUCTION

Low-dose aspirin (LDA) is clinically used for the preven-
tion of cardiovascular and cerebrovascular events with
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the advent of an aging society“’()l. Worldwide trials of
antiplatelet therapy have demonstrated that an antiplate-
let regimen (such as aspirin 75-325 mg/d) offers worth-
while protection against myocardial infarction, stroke,
and death.

On the other hand, a very low dose of aspirin (10 mg
daily) decreases the gastric mucosal prostaglandin levels
and causes significant gastric mucosal damagem. The in-
cidence of LDA-induced gastrointestinal (GI) mucosal
injury has increased® ", This review focuses on the clini-
cal characteristics of LDA-induced GI ulcer or erosion
and bleeding, including incidence, mechanism, risk of
bleeding, clinical manifestations, risk factors, endoscopic
features, prevention, and treatment.

CLINICAL FEATURES OF LDA-INDUCED
Gl INJURY

Incidence of LDA-induced Gl ulcer and bleeding

The incidence of upper GI damage in patients taking
long-term LDA has been investigated. In a multicenter
investigation, Yeomans ¢ /' found that the prevalence
rates of ulcer and erosion were 10.7% and 63.1%, respec-
tively, in 187 patients taking long-term LDA, and that
the incidence rates of ulcer and erosion in 113 patients
followed up for 3 mo wete 7.1% and 60.2%, respectively,
indicating that GI ulcers develop in one in 10 patients
taking LDA.

The annual incidence of serious upper GI ulcer
bleeding among Japanese patients taking LDA or non-
aspirin non-steroidal anti-inflammatory drugs (NSAID)
was investigated. The pooled incidence rate of bleed-
ing was 2.65% (range: 2.56%-2.74%) and 1.29% (range:
1.27%-1.31%) per 1000 patient years for LDA and non-
aspirin NSAID users, respectivelymj. Niv et a/'" have
investigated, using esophagogastroduodenoscopy, 46
asymptomatic patients taking LDA and they detected
ulcer or erosions in 22 patients, erosive gastroduodenitis
in 13, gastric ulcer in 14, duodenal ulcer in 2, and gastric
and duodenal ulcers in 2, suggesting that esophago-
gastroduodenoscopy is important for LDA users, even
the asymptomatic patients. The incidence and factors
influencing the occurrence of upper GI bleeding in 903
consecutive patients taking LDA were analyzed. The re-
sults revealed that 4.5% of patients presented with upper
GI bleeding requiring hospitalization during follow-up,
and the incidence of upper GI bleeding was 1.2 per 100
patient years'. The incidence rates of upper GI bleed-
ing in 27 694 users of LDA were analyzed, and a total of
207 exclusive users of LDA experienced a first episode
of upper GI bleeding. The standardized incidence rate of
upper GI bleeding among LDA users was 2.6% (range:
2.2%-2.9%), and the standardized incidence rate for com-
bined use of LDA and other NSAIDs was 5.6% (range:
4.4%-7.0%)"".

The frequency of gastroduodenal injuries associ-
ated with LDA use for prevention of cardiovascular and
cerebrovascular events were investigated. The results
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showed that mucosal injuries occurred in 61.4% and
gastroduodenal ulcers in 18.8% of 101 LDA users with
ischemic heart disease who were not receiving antiulcer
treatment'”. In another investigation, screening upper
endoscopic examinations were prospectively performed
on 236 patients with ischemic heart disease, and mucosal
defects were found in 92 of 190 (48.4%) users of LDA
and in 6 of 46 (13.0%) non-users''".,

Taha et al'” have investigated the efficacy of famoti-
dine in prevention of peptic ulcers and erosive esopha-
gitis in patients receiving LDA. They showed that gastric
ulcers had developed in 3.4% of patients treated with
famotidine and in 15.0% of patients on placebo, while
duodenal ulcers had developed in 0.5% and 8.5%, respec-
tively. Other previous reports have examined the efficacy
of esomeprazole as compared with placebo in preven-
tion of peptic ulcers in patients who were at risk for ulcer
development taking low-dose acetylsalicylic acid (ASA).
These studies have shown that esomeprazole significantly
reduced the cumulative proportion of patients with pep-
tic ulcers, and that 7.4% of placebo recipients developed
peptic ulcers". These studies have revealed not only the
efficacy of famotidine or esomeprazole but also the in-
cidence of gastroduodenal ulcer in patients taking long-
term LDA without anti-ulcer drugs.

A clinical investigation examined the efficacy of low-
dose lansoprazole in the secondary prevention of LDA-
associated gastric or duodenal ulcers, and showed that
the cumulative incidence of gastric or duodenal ulcers
was 3.7% in the lansoprazole group and 31.7% in the
placebo group. This investigation indicated that the inci-
dence of gastric or duodenal ulcers was 31.7% in patients
with a definite history of gastric or duodenal ulcers who
required long-term LDA therapylw].

The incidence rates of upper GI events in LDA users
are summarized in Table 1.

Mechanism of LDA-induced gastroduodenal mucosal
damage
The mechanism of action of NSAIDs or LDA can be
subdivided into local action and systemic action, and
several mechanisms have been reported in a previous re-
view™ (Figure 1). The pathogenesis related to inhibition
of cyclooxygenase (COX)-1 includes reduced mucosal
flow, reduced mucus and bicatbonate secretion, and im-
paired platelet aggregation. The pathogenic mechanisms
involved in inhibition of COX-2 are reduced angiogenesis
and increased leukocyte adherence. The pathogenesis re-
lated to direct epithelial damage involves acid back diffu-
sion and impaired platelet aggregation. Aspirin is a more
potent inhibitor of COX-1 than of COX-2"" (Figure 1).
Both the direct effect of aspirin on the GI mucosa
and the systemic effect related to reduction of prosta-
glandin level are suggested to contribute in the patho-
genesis of LDA-induced GI mucosal damage”’. Some
researchers have suggested that reduction in the ability
of the gastric mucosa to synthesize prostaglandin E2 and
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Table 1 Incidence of upper gastrointestinal events in low-dose aspirin users

Ref. Subjects Gl event Incidence rate
Yeomans et al™” 187 Gastroduodenal 10.7%
Gastroduodenal 63.1%

Ishikawa et al™ 1657 Gastroduodenal 2.65 (95%ClI: 2.56-2.74) per 1000 patient years

Niv et al™ 46 asymptomatic Gastroduodenal ulcer or erosion 47.83%

Taha et al"” 200 Gastroduodenal ulcer 23.5%

Scheiman et al"” 2426 high risk Gastroduodenal ulcer 7.4%

Sugano et al"” 235 with a history of ulcer Gastroduodenal ulcer 31.7%

Serrano et al® 903 Upper GI bleeding 1.2 per 100 patient years

Sorensen et al""” 27 694 Upper GI bleeding 2.6 (95%CI: 2.2-2.9)

Nema et al™ 101 Gastroduodenal mucosal injury 61.4%
Gastroduodenal ulcer 18.8%

Nema et al" 190 Gastroduodenal mucosal defects 48.4%

GI: Gastrointestinal.
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Figure 1 Pathogenesis of non-steroidal anti-inflammatory drug-induced gastric injury. Non-steroidal anti-inflammatory (NSAID) drugs induce injury via three
key pathways: inhibition of cyclooxygenase (COX)-1 activity, inhibition of COX-2 activity, and direct cytotoxic effects on the epithelium. Aspirin is a more potent inhibi-

tor of COX-1 than of COX-2%",

the consequent side effects result in injury of the gastric
mucosa following aspirin use™

Gastric damage in rats induced by a selective COX-1
inhibitor (SC-560) and a selective COX-2 inhibitor (cele-
coxib) were investigated. SC-560 alone or celecoxib alone
did not cause gastric damage, whereas the combination
of SC-560 and celecoxib invariably caused hemorrhagic
erosion. This study suggested that inhibition of both
COX-1 and COX-2 is required for NSAID-induced gas-
tric injury in the rat™,

Another study demonstrated that COX-1-deficient
mice survived well and had no gastric pathology, indicat-
ing that inhibition of both COX-1 and COX-2 was re-
quired for NSAID-induced gastric injurymj.

A previous review has suggested a mechanism of
LDA-induced gastroduodenal mucosal injury, claiming
that ion trapping and back diffusion of hydrogen ions
lead to gastric erosion and bleeding; this is known as the
hypothesis of NSAIDs’ dual insult on the stomach™".

It has been suggested that NSAID-induced neu-
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trophil adherence is associated with NSAID-induced
GI mucosal damage. The neutrophil adherence to the
vascular endothelium could lead to obstruction in the
capillaries with consequent reduction of blood flow in
the gastric mucosa. The increased production of oxygen-
derived free radicals and the liberation of proteases are
also associated with NSAID-induced mucosal damagelzsj.

Risk of upper Gl injury and bleeding associated with
long-term use of LDA

A previous investigation has evaluated the long-term ef-
fects of individual doses of aspirin (10 mg, 81 mg, or 325
mg daily for 3 mo) on the GI tract, and revealed that a
very low dose of aspirin (10 mg daily) decreased the gas-
tric mucosal prostaglandin levels and caused significant
gastric mucosal damage'”.

Other researchers studied the characteristics of pa-
tients with acute upper GI hemorrhage at 3 time points
over a 6-year follow-up period, and revealed that the in-
cidence of hemorrhage in patients taking LDA increased
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from 15 per 100 000 of the population per annum to 18
and 27, and that the respective incidence rates in patients
taking other anti-thrombotic drugs were 4, 8, and 12, re-
spectively. On the other hand, no significant change was
found in NSAID users. This study has suggested that the
rate of LDA-induced GI hemorrhage is higher than that
of non-aspirin NSAID-induced lesions™. A previous
case-control study demonstrated that the percentages of
regular users of aspirin regimens (300 mg daily or less)
among patients with gastric or duodenal ulcer bleeding,
hospital and community controls were 12.8%, 9.0%, and
7.8%, respectively, concluding that the regular users of
aspirin regimens were at risk for gastric or duodenal ulcer
bleeding®”.

A case-control study in Japan has shown that the odds
ratio (OR) of upper GI bleeding was 5.5 for aspirin and
6.1 for non-aspirin NSAIDs, indicating that the risk of
upper GI bleeding in the cases taking LDA is almost sim-
ilar to the risk in the cases taking non-aspirin NSAIDs™.

A meta-analysis of 24 randomized controlled trials
has evaluated the incidence of GI hemorrhage associated
with long-term aspirin therapy to determine the effect
of dose reduction and formulation on the incidence of
hemorrhage. This meta-analysis revealed that GI hem-
orrhage occurred in 2.47% of patients taking aspirin as
compared with 1.42% taking placebo. This study suggest-
ed that long-term therapy with aspirin is associated with
a significant increase in the incidence of GI hemorrhage,
and no evidence was found supporting the proposal that
reducing the dose or using modified release formula-
tions would reduce the incidence of GI hemorrhageml.
Another meta-analysis of 6 trials investigated the benefits
and GI risk of aspirin use for secondary prevention of
cerebrovascular and cardiovascular diseases. It was shown
that aspirin reduced all-cause mortality by 18%, the num-
ber of strokes by 20%, myocardial infarctions by 30%,
and other vascular events by 30%. It was further dem-
onstrated that patients who took aspirin were 2.5 times
more likely than those in the placebo group to have GI
tract bleeding, concluding that aspirin use for secondary
prevention of thromboembolic events has a favorable
benefit-to-risk profile™”.

A previous investigation has demonstrated that fol-
lowing percutaneous coronary intervention, long-term
(one year) clopidogrel therapy significantly reduced the
risk of adverse ischemic events, indicating the efficacy of
clopidogrel therapy in such cases”"

The risk of major upper gastrointestinal bleeding
associated with various antiplatelet drugs has been exam-
ined, and the results revealed that the individual risks of
upper GI bleeding were 4.0% (range: 3.2%-4.9%) with
acetylsalicylic acid, 2.3% (range: 0.9%-6.0%) with clopi-
dogrel, 0.9% (range: 0.4%-2.0%) with dipyridamole, and
3.1% with ticlopidine (range: 1.8%-5.1%), suggesting that
not only acetylsalicylic acid but also the other various an-
tiplatelet drugs have some risk for upper GI bleeding"”.

The risk of upper GI bleeding following the com-
bined use of LDA and other antithrombotic drugs has
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been investigated. Hallas ez al” have assessed the risk of
serious upper GI bleeding in patients taking LDA alone
or in combination with other antithrombotic drugs. This
investigation demonstrated that the adjusted odds ratios
associating drug use with upper GI bleeding were 1.8
(range: 1.5-2.1) for LDA, 1.1 (range: 0.6-2.1) for clopido-
grel, 1.9 (range: 1.3-2.8) for dipyridamole, and 1.8 (range:
1.3-2.4) for vitamin K antagonists. Furthermore, they
have shown that the adjusted odds ratios associated with
combined use were 7.4 (range: 3.5-15) for clopidogrel
and aspirin, 5.3 (range: 2.9-9.5) for vitamin K antagonists
and aspirin, and 2.3 (range: 1.7-3.3) for dipyridamole and
aspirinm. The higher risk of upper GI bleeding in pa-
tients receiving LDA and other antithrombotic drugs was
revealed.

Risk factors for LDA-induced Gl damage and bleeding

A previous investigation demonstrated that at doses be-
low 163 mg/d, GI hemorrhage occurred in 2.30% of
patients taking aspirin as compared with 1.45% taking
placebo, and that with modified release formulations of
aspirin, the odds ratio was 1.93, indicating that reducing
the dose or using modified release formulations would
not reduce the incidence of GI hemorrhagem.

Another report examined the association between
taking LDA and the risk of symptomatic ulcer. The au-
thors demonstrated that the relative risk was 2.9 (range:
2.3-3.0) for aspirin (75 mg) users as compared with non-
users, and that the relative risk was similar for doses up to
300 mg daily"™.

On the other hand, a multivariate analysis examined
the risk factors for LDA-related upper GI bleeding, and
showed that higher doses of aspirin increased the risk of
upper GI bleeding, suggesting a dose-dependent risk for
aspitinm.

A multicenter case-control study investigated 550 in-
cident cases of upper GI bleeding admitted into hospital
with melena or hematemesis and confirmed by endos-
copy, in comparison with 1202 controls identified from
population census lists about the use of aspirin. This
study demonstrated that the relative risks of upper GI
bleeding for plain, enteric-coated, and buffered aspirin at
average daily doses of 325 mg or less were 2.6, 2.7, and
3.1, respectively, and at doses greater than 325 mg, the
relative risk was 5.8 for plain and 7.0 for buffered aspi-
1in™. Another investigation disclosed that the risk of up-
per GI bleeding was similar among users of non-coated
LDA and coated LDA"”. It was also suggested in another
study that the risk of gastroduodenal ulcer was similarly
elevated for both regular and enteric-coated preparations
of LDAP, These clinical reports revealed no important
differences in risk among the three aspirin forms.

Some studies have been designed to identify patients
who are most likely to have adverse events of NSAID
therapy. The established risk factors for development of
NSAID-associated gastroduodenal ulcers were reportedly
advanced age, history of ulcer, concomitant use of cor-
ticosteroids, higher dose of NSAID including the use of
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more than one NSAID, concomitant administration of
anticoagulants, and serious systemic disorders, while pos-
sible risk factors were reportedly concomitant infection
with Helicobacter pylori (H. pylori), cigarette smoking, and
consumption of alcohol™,

The risk factors for upper GI bleeding or peptic ulcer
in patients taking LDA have been suggested in a previous
investigation. A clinical study evaluated the risk predictors
of gastroduodenal ulcers during treatment with vascular
protective doses of aspirin, and suggested that older age
and H. pylori infection increased the risk of gastroduode-
nal ulcers'"”.

A multivariate analysis examined the risk factors for
LDA-related upper GI bleeding, and showed that a his-
tory of peptic ulcer or upper GI bleeding correlated with
higher risk of upper GI bleeding. On the other hand,
antisecretory and nitro-vasodilator drugs correlated with
a decreased risk”. It has been suggested that the factors
associated with an increased risk of upper GI complica-
tions in subjects taking LDA are aspirin dose, history of
ulcer or upper GI bleeding, age > 70 years, concomitant
use of non-aspirin NSAIDs including COX-2-selective
NSAIDs, and H. pylori infection™™.

A previous cohort study investigated the incidence
rates of upper GI bleeding in 27 694 users of LDA as
compared with the incidence rates in the general popula-
tion. This study disclosed that the standardized incidence
rate ratio was 2.6 (range: 2.2-2.9), and the standardized
incidence rate ratio for combined use of LDA and other
NSAIDs was 5.6 (range: 4.4-7.0), indicating the higher
tisk of combined use of LDA and other NSAIDs".

Many investigators have reported the relationship
between H. pylori infection and use of NSAIDs in the
pathogenesis of gastroduodenal ulcer, and this is still
controversial. A meta-analysis of 25 studies has shown
that both H. pylori infection and use of NSAIDs indepen-
dently and significantly increase the risk of peptic ulcer
and ulcer bleeding, concluding that there is synergism
for the development of peptic ulcer and ulcer bleeding
between H. pylori infection and NSAID use™. Another
previous study investigated whether H. pylori increases
the risk of upper GI bleeding in patients taking LDA,
evaluating the role of H. pylori infection and other clinical
factors. The results revealed that H. pylori infection was
an independent risk factor of upper GI bleeding in this
population (OR: 4.7, range: 2.0-10.9)". On the other
hand, another previous report has demonstrated that H.
pylori-infected patients were less likely to have any gastric
erosion than the non-infected, indicating that H. pylor7 in-
fection may partially protect against LDA-induced gastric
erosion

A previous case-control study investigated the risk
of peptic ulcer and upper GI bleeding associated with
the use of coxibs, traditional NSAIDs, aspirin, or com-
binations of these drugs. This study demonstrated that
the risk associated with coxib use for upper GI bleeding
was less than that of non-selective NSAIDs. This report
revealed that with combined use of LDA, the lower risk
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of coxibs tended to disappearw. The Celecoxib Long-
term Arthritis Safety Study has shown that for patients
not taking aspirin, the annual incidence rates of upper GI
ulcer complications alone and combined with symptom-
atic ulcers for celecoxib were 0.44% and 1.40%, respec-
tively, and for patients taking aspirin, the corresponding
rates were 2.01% and 4.70%, respectively. These results
suggested that celecoxib was associated with a lower in-
cidence of GI toxicity, but that the risk increased with
concomitant use of LDA™".

Although coxibs tend to present a lower risk of up-
per GI complications than NSAIDs overall, aspirin is
a strong effect modifier, abolishing completely the GI
safety advantage of coxibs over NSAIDs, suggesting that
concomitant use of COX-2 inhibitor and LDA increases
the risk of upper GI complications'”

Clinical manifestations of LDA-induced gastroduodenal
injury

Previous studies have demonstrated a correlation be-
tween clinical manifestations and ulcers in patients tak-
ing LDA. In a multicenter investigation, Yeomans ef al™
demonstrated that the ulcer prevalence was 10.7% in 187
patients taking long-term LDA, and that only 20% had
dyspeptic symptoms, which was not significantly different
from the patients without ulcer. This study revealed no
significant differences between the ulcer groups and non-
ulcer groups in the frequency and severity of symptoms
such as nausea, acid regurgitation, heartburn, and bloat-
ing[lzl. Another previous report stated that some patients
on aspirin complained of symptoms whereas the others
remained completely asymptomatic, indicating that the
patients remaining free of symptoms seemed to charac-
teristically have a higher gastric sensory threshold™®. Niv
et al™ have investigated 46 asymptomatic patients taking
mini-dose aspirin for more than 3 mo. Ulcer or erosions
developed in 22 of those patients taking mini-dose as-
pirin, erosive gastroduodenitis in 13, gastric ulcer in 14,
duodenal ulcer in 2, and gastric and duodenal ulcers in 2,
indicating a high prevalence of ulcerations of the stom-
ach and duodenum in asymptomatic LDA users'

The mechanism of asymptomatic ulceration in aspi-
rin users has been investigated, and it was suggested that
subjects on aspirin remaining free of symptoms appear
to c%l%racteristically have higher gastric sensory thresh-
olds™.

Endoscopic features of LDA-induced gastroduodenal
mucosal damage

A recent investigation has examined the chronological
changes of the GI mucosa with LDA use in 20 healthy H.
pylori-negative subjects. These patients were divided into
those receiving 100 mg aspirin with placebo, and those
receiving 100 mg aspirin + 300 mg rebamipide daily for
7 d, and they were examined for mucosal damage at 0,
2, 6, and 24 h on the first day, and then on the third and
seventh days. The results revealed that ulcers developed
in the duodenum at 24 h and in the antrum at 72 h, and
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that erosions mainly developed in the duodenum in the
subjects receiving 100 mg aspirin, concluding that dam-
age occurred in the duodenum most frequently and that
almost all damage improved gradually in spite of con-
tinuous aspirin[m. A prospective study on 238 patients
with bleeding peptic ulcers demonstrated the endoscopic
characteristics of LDA-induced hemorrhagic ulcer. Non-
NSAID-induced ulcers were significantly higher in the
gastric body than the LDA-induced ulcers, and non-
aspirin NSAID-induced ulcers and most of the LDA-
induced ulcers were found in the gastric body, angular
notch, and duodenum. The number of ulcers was inves-
tigated in 18 non-aspirin NSAID-induced ulcers, and the
ulcer was single in 44.4% and multiple in 55.6%!"". In our
previous investigation, the ratios of ulcers located in the
antrum of patients taking LDA and non-aspirin NSAIDs
were significantly higher than those of patients not taking
NSAIDs (the bleeding patients and the whole gastroduo-
denal ulcer patient population). It also has been shown
that the ratios of ulcers located in the body, fundus, and
cardia were significantly higher in the bleeding patients
than in the whole gastroduodenal ulcer patient popula-
tion taking LDA™. Shiotani ez a/* investigated 305 pa-
tients taking 100 mg aspirin for cardiovascular diseases.
They found that 38 patients (12.4%) had ulcer lesions (34
gastric ulcer, 2 duodenal ulcer, and 2 with gastroduodenal
ulcer). Of the 34 gastric ulcers, 18 were single and 16
were multiple, and 58.8% of the gastric ulcers were in the
gastric body while the maximum ulcer size was 25 mm',

Some investigators analyzed the size of LDA-induced
ulcers, and demonstrated that gastric ulcers were more
frequent than duodenal ulcers in both H. pylori-negative
and -positive patients; the gastric ulcers and duodenal ul-
cers were most commonly 5-10 mm in size'*”. In a study
on 674 upper GI bleeders, erosive esophagitis was de-
tected in 150 cases, suggesting that erosive esophagitis is
common in patients with upper GI bleeding taking LDA

or antithrombotic agents[48].

PREVENTION AND TREATMENT OF LDA-
INDUCED GASTRODUODENAL MUCOSAL
DAMAGE

Prevention of LDA-induced gastroduodenal mucosal
damage and bleeding

The primary prevention of LDA-induced gastroduode-
nal damage has been investigated. It was demonstrated
that famotidine is effective in prevention of gastric and
duodenal ulcers, as well as erosive esophagitis, in patients
taking LDA". In contrast to NSAID-induced GI ulcers,
a well-tolerated histamine H2-receptor antagonist is ef-
fective in preventing the development of LDA-induced
GI ulcets.

A previous study investigated the efficacy of esome-
prazole in reducing the risk of gastric and duodenal ul-
cers in patients receiving continuous LDA therapy. The
results revealed that 5.4% in the placebo group developed
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a gastric or duodenal ulcer during the 26-wk treatment as
compared with 1.6% in the esomeprazole group, suggest-
ing that esomeprazole (20 mg once daily) reduces the risk
of developing gastric and duodenal ulcers™. Another
clinical trial revealed that treatment with esomeprazole (40
mg or 20 mg once daily) reduces the occurrence of pep-
tic ulcers in LDA-taking patients who are at risk for ulcer
development”.

The secondary prevention of LDA-induced gastro-
duodenal damage has been investigated. A case-control
study demonstrated that proton pump inhibitors, H2-
receptor antagonists, and nitrates reduced upper GI
bleeding risk, suggesting that antisecretory agents or
nitrate treatment results in reduced relative risks of up-
per GI bleeding in patients taking NSAIDs or aspirin'”.
A clinical trial involving 160 patients with aspirin-related
peptic ulcers/erosions compared the efficacy of H2-re-
ceptor antagonists (famotidine group) and proton pump
inhibitors (pantoprazole group). This trial demonstrated
that GI bleeding was significantly more frequent in the
famotidine group than in the pantoprazole groupﬁo]. A
clinical investigation in Japan examined the efficacy of
low-dose lansoprazole (15 mg once daily) in the second-
ary prevention of LDA-associated gastric or duodenal
ulcers. The patients were randomized to receive lansopra-
zole 15 mg daily (» = 226) or gefarnate 50 mg twice daily
(n = 235) for 12 mo or longer. The results disclosed that
the cumulative incidence of gastric or duodenal ulcers
was 3.7% in the lansoprazole group and 31.7% in the
placebo group, indicating that lansoprazole was superior
to gefarnate for the secondary prevention of LDA-asso-
ciated gastric or duodenal ulcers!"”. After the ulcers had
healed, the patients who were negative for H. pylori were
randomly assigned to receive either 75 mg of clopido-
grel daily plus placebo or 80 mg of aspirin daily plus 20
mg of esomeprazole twice daily for 12 mo. The results
showed that recurrent ulcer bleeding occurred in 13 pa-
tients receiving clopidogtel and in 1 receiving aspirin plus
esomeprazole. This study concluded that among patients
with a history of aspirin-induced ulcer bleeding, aspirin
plus esomeprazole was superior to clopidogrel in the pre-
vention of recurrent ulcer bleeding in H. pylori-negative
patients”. The studied co-treatments for prevention of
LDA-induced gastroduodenal events are displayed in
Table 2.

Treatment of LDA-induced gastroduodenal injury and
bleeding

It has been reported that ranitidine with NSAID discon-
tinuation is effective in the treatment of NSAID-induced
gastroduodenal ulcer™. If it is not possible to stop NSAID
treatment, rabeprazole should be used as its efficacy for
NSAID-induced ulcer under continuous NSAID adminis-
tration has been confirmed™.

Many investigations have studied the efficacy of pro-
ton pump inhibitors in the healing of NSAID-induced
gastroduodenal ulcer in comparison with the efficacy of
H2-receptor antagonists. Most of the reports stated that
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Table 2 Prevention of low-dose aspirin-induced gastroduodenal

events

Ref. Co-treatment Gl event Incidence rate

Taha et al"” Famotidine 40 mg vs Gastric ulcers/ 3.4% vs 15.0%

placebo duodenal ulcers 0.5% vs 8.5%
Scheiman et al™*! Esomeprazole 40 mg  Gastroduodenal ~ 1.5% vs1.1%
vs 20 mg vs placebo ulcers vs 7.4%
Suganoetal™  Lansoprazole 15mg  Gastroduodenal 3.7% vs 31.7%
vs placebo ulcers
Yeomans et al”! Esomeprazole 20mg  Gastroduodenal 1.6% vs 5.4%
vs placebo ulcers
Ng et al™ Famotidine 40 mg vs Dyspeptic or 20% vs 0%
pantoprazole 20 mg  bleeding ulcers/
erosions
Chan et al"” Omeprazole 20 mgvs  Gastroduodenal 0.9% vs1.9%
H. pylori eradication bleeding
Lai et al'®” H. pylori eradication ~ Gastroduodenal 1.6% vs 14.8%
+ lansoprazole ulcers

15 mg vs H. pylori
eradication

GI: Gastrointestinal; H. pylori: Helicobacter pylori.

the proton pump inhibitors healed and prevented ulcers
more effectively than H2-receptor antagonists[54'56]. An
animal experiment revealed that lansoprazole protection
against NSAID-induced gastric damage depends on a re-
duction in mucosal oxidative injury, which is also respon-
sible for an increase in sulfhydryl radical bioavailability”™”,

Another previous report stated that the differences
between the efficacy of proton pump inhibitors and H2-
receptor antagonists in the treatment of NSAID-induced
ulcer were not statistically signiﬁcant[ssl.

In patients with LDA-induced upper GI bleeding, the
risk involved in stopping the LDA was higher than that
of non-aspirin NSAID. A previous study compared the
therapeutic effects of proton pump inhibitors and H2-re-
ceptor antagonists on the healing rate of gastroduodenal
ulcers during continuous use of LDA, and no significant
differences were found. The results indicated that not
only proton pump inhibitors but also H2-receptor an-
tagonists are effective in the treatment of gastroduodenal
ulcers during continuous use of LDAP,

Previous research has also revealed that misoprostol
is effective for the treatment of gastroduodenal injury in
patients taking NSAIDs or LDA,

It is a clinical problem whether aspirin therapy should
be continued or discontinued in patients who develop
peptic ulcer bleeding while receiving LDA. A clinical trial
examined whether discontinuation of aspirin therapy is
a risk factor for ischemic stroke and compared the fre-
quency of aspirin therapy discontinuation during four
weeks before an ischemic cerebral event in patients and
four weeks before interview in controls. This trial sug-
gested the importance of continuous aspirin therapy
and clarified the risk associated with discontinuation of
aspirin therapy in patients at risk for ischemic stroke!™, A
recent clinical investigation has analyzed the recurrent ul-
cer bleeding and mortality rates attributable to cardiovas-

(4 9
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cular and cerebrovascular events in 78 patients receiving
aspirin and 78 taking placebo for 8 wk immediately after
endoscopic therapy. It was demonstrated that recurrent
ulcer bleeding rate within 30 d was 10.3% in the aspirin
group and 5.4% in the placebo group. The patients who
received aspirin had lower all-cause mortality rates than
the patients who received placebo (1.3% 25 12.9%), while
the patients in the aspirin group had lower mortality
rates attributable to cardiovascular, cerebrovascular, or
GI complications than the patients in the placebo group
(1.3% »5 10.3%). This study suggested that continuous as-
pirin therapy may increase the risk of recurrent bleeding
but potentially reduces the mortality rates, indicating that
continuous aspirin therapy had lower mortality rates'”,
Our previous study has revealed that the ratios of
patients taking LDA who required additional endoscopic
treatment on the next day following the first procedure
were higher than those of non-aspirin NSAID and non-
NSAID patients. The duration of hospitalization of the
patients taking LDA was significantly longer than that
of the patients taking non-aspirin NSAIDs and non-
NSAIDs. These results suggested the possibility that the
treatment of LDA-induced hemorrhagic gastroduodenal
ulcers is more difficult than treatment of those induced
by non-aspirin NSAIDs or non-NSAIDs, indicating that
every effort should be exercised to prevent bleeding com-
plications in patients receiving LDA™, Endoscopic high-
frequency soft coagulation has been recently developed
in Japan, and the efficacy of hemostasis with soft coagu-
lation for bleeding gastric ulcer patients (including aspirin
users) has been investigated by comparing it with hemo-
clips. The results demonstrated that 85% of patients in
the endoscopic hemostasis with soft coagulation group
and 79% patients in the endoscopic hemoclipping group
were successfully treated™. Another clinical investiga-
tion involved 39 cases where hemostasis was attempted
with bipolar forceps to deal with non-variceal upper GI
bleeding, This study revealed that the technique of bipo-
lar forceps (a new technique of endoscopic hemostasis)
is simple, safe and unlikely to induce complications[(’(’].
Although standard endoscopic hemostasis is reportedly
difficult for upper GI bleeding in aspirin users, this new
technique of endoscopic hemostasis is potentially effec-

O 45,65,66
tive in such cases!™**%.

Eradication of H. pylori in treatment of LDA-induced
gastroduodenal damage
A meta-analysis has investigated the prevalence of H. py-
Jori infection and NSAID use in patients with peptic ulcer
bleeding, and revealed that H. pylori infection increased
the risk (3.53-fold) of peptic ulcer disease in NSAID tak-
ers, in addition to the risk associated with NSAID use,
concluding that both H. pyleri infection and NSAID use
independently and significantly increase the risk of peptic
ulcer and ulcer bleeding[37].

A previous report demonstrated that among those
taking aspirin, the probability of recurrent bleeding dur-

ing a 6-mo period was 1.9% for patients who received
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eradication therapy and 0.9% for patients who received
omeprazole, indicating that eradication of H. pylori is
equivalent to treatment with omeprazole in preventing
recurrent bleeding. On the other hand, omeprazole is
superior to eradication of H. pylori in preventing recur-
rent bleeding in patients who are taking non-aspirin
NSAIDs".

However, in another study, after the ulcers had healed
and the H. pylori infection was eradicated, the patients
were randomly assigned to treatment with 30 mg of
lansoprazole daily or placebo, in addition to 100 mg of
aspirin daily, for 12 mo. The results revealed that the
treatment with lansoprazole in addition to eradication of
H. pylori infection significantly reduced the rate of recur-

. . [68]
rence of ulcer complications™.

CONCLUSION

Worldwide trials of antiplatelet therapy have demon-
strated that an antiplatelet regimen (75-325 mg/d) offers
worthwhile protection against myocardial infarction,
stroke, and death. On the other hand, the rate of low-
dose aspirin-induced GI hemorrhage has increased more
than that of non-aspirin NSAID-induced lesions. Con-
tinuous aspirin therapy in the case of GI bleeding may

increase the risk for recurrent bleeding but potentially
reduces mortality rates. Although the size of gastroduo-
denal ulcers in patients taking LDA is smaller than that
of patients taking non-aspirin NSAIDs, more cases need
additional endoscopic treatment on the next day after the
first procedure as compared with patients taking non-
aspirin NSAIDs. Previous clinical investigation has sug-
gested that co-treatment with proton pump inhibitors is
effective in preventing the development of LDA-induced
GI ulcer. These results indicate that it is very important
to prevent LDA-induced gastroduodenal ulcer complica-
tions including bleeding, and that every effort should be
exercised to prevent bleeding complications.
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