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Abstract

Objective The Japanese health insurance system approved the use of proton pump inhibitors (PPIs) for the
prevention of peptic ulcers in patients using low-dose aspirin (LDA) and/or non-steroidal anti-inflammatory
drugs (NSAIDs). However, many orthopedists and physicians do not prescribe PPIs to elderly patients with
atrophic gastritis. The aim of this study was to determine whether PPIs are effective in preventing gastroin-
testinal mucosal injury in elderly Japanese patients with atrophic gastritis.

Methods We examined the associations between the use of antiulcer drugs and endoscopic findings in eld-
erly Japanese patients using LDA or NSAIDs.

Patients We evaluated 100 patients using LDA and 58 patients using non-aspirin NSAIDs 65 years of age
or older. All patients underwent upper GI endoscopy to detect the presence of open ulcers and hemorrhagic
lesions and assess the extent of atrophic gastritis.

Results
tients using PPIs than in those using mucosal protective agent only and those not receiving antiulcer treat-
ment (p<0.001). Among the patients using NSAIDs, the patients treated with PPIs exhibited a significantly
lower incidence of open ulcers than the patients not receiving antiulcer treatment (p=0.012). Open-type atro-
phic gastritis was observed in nearly 70% of the patients.

Conclusion The use of PPI treatment is advisable in order to prevent the discontinuation of LDA or

Among the patients using LDA, the prevalence of open ulcers was significantly lower in the pa-

NSAIDs due to the development of gastrointestinal disorders in elderly patients with atrophic gastritis.
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are used
to treat acute or chronic pain such as that observed in pa-
tients with lumbago or arthritis. Additionally, low-dose aspi-
rin (LDA) is widely used to prevent cardiovascular and cere-
brovascular diseases. The most common cause of discontinu-
ation of NSAID and LDA therapy is upper gastrointestinal
injury, such as the presence of peptic ulcers or gastrointesti-
nal bleeding (1). In Japan, the frequency of hemorrhagic
peptic ulcers associated with LDA is increasing in associa-

tion with the increase in the number of LDA prescrip-
tions (2). The American College of Cardiology Foundation
(ACCF)/American College of Gastroenterology (ACG)/
American Heart Association (AHA) 2008 expert consensus
recommends discontinuing treatment with of NSAIDs in pa-
tients with gastrointestinal events, such as gastrointestinal
bleeding (3). However, discontinuing NSAID and/or LDA
therapy impairs the quality of life and increases the risk of
thrombosis (4).

Proton pump inhibitors (PPIs) are recognized to be supe-
rior to histamine 2 receptor antagonists (H2RAs) in healing
and preventing peptic ulcers associated with the use of
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Table 1. Characteristics of the Patients Taking LDA
and non-aspirin NSAIDs (NANSAIDs)

PPI H2RA MPA no drug
LDA (n=100)
number 39 19 12 30
male/female 26/13 14/5 8/4 18/12
age 733+64 75.0+6.6 76.8+52 71.4+45
(range) (65-88) (65-89) (69-87) (65-88)
smoker (%) 7.7 52 8.3 0
atrophic gastritis (%) 71.8 68.4 66.7 73.3
NANSAIDs (n=58)
number 9 15 22 12
male/female 5/4 7/8 10/12 6/6
age 732+43 729+35 71.0+4.7 73.8+4.6
(range) (68-81) (67-79) (65-80) (65-81)
smoker (%) 333 20.0 9.1 0
atrophic gastritis (%) 66.7 73.3 72.7 66.7

Age is expressed as the mean + SD (years old).

Atrophic gastritis is expressed as the prevalence of O-1, O-2 and O-3.

No significant differences in gender, age, the proportion of smokers or
the prevalence of atrophic gastritis were observed between the groups.

NSAIDs (5). Moreover, the effects of PPIs are superior to
those of misoprostol in preventing peptic ulcer recurrence in
patients taking NSAIDs (6). Although gastric acid secretion
is lower in Japanese than in Western populations, both lan-
soprazole and esomeprazole significantly reduce the recur-
rence of peptic ulcers compared with mucosal protective
agents (MPAs) in NSAID users (7, 8). Lansoprazole is also
superior to MPAs in reducing the recurrence of peptic ulcers
associated with LDA (9). In 2010, the Japanese health insur-
ance system approved the use of PPIs for the prevention of
gastric and/or duodenal ulcer recurrence in patients taking
LDA or NSAIDs.

Gastric acid secretion decreases with age in patients with
H. pylori infection due to the progression of atrophic gastri-
tis (10). Indeed, a recent study showed an association be-
tween an age of 65 or older and a reduced risk of gastro-
duodenal ulcers (11). In addition, the rate of H. pylori sero-
positivity has been found to be nearly 70% among elderly
people living in an agricultural area in northern Japan, more
than 60% of whom had atrophic gastritis (12). In this popu-
lation, the use of LDA is frequent because the incidence of
cerebrovascular disease is high. NSAIDs are also frequently
used to treat lumbago or arthralgia. However, few studies
have examined whether gastric acid suppression with PPI
therapy is required in elderly Japanese patients with reduced
gastric acid secretion due to atrophic gastritis.

The aim of this study was to determine whether the use
of PPIs is adequate in preventing gastrointestinal mucosal
injury associated with the discontinuation of NSAID and
LDA therapy. We examined the associations between the use
of antiulcer drugs and endoscopic findings in elderly Japa-
nese patients receiving treatment with LDA or NSAIDs.

Table 2. Type and Dose of LDA

daily dose n

enteric coated aspirin 100 mg 83
200 mg 4

buffered aspirin 81 mg 10
162 mg 1

aspirin bulk powder 100 mg 1
200 mg 1

Materials and Methods

Patients

The Japanese health insurance system defines elderly peo-
ple as those 65 years of age or older. Therefore, the subjects
of this study included 158 consecutive patients 65 years of
age or older. All patients underwent upper gastrointestinal
endoscopy between October 2006 and March 2011 at Hiro-
saki University Hospital. We excluded patients with renal
failure or gastrointestinal cancer and those receiving corti-
costeroids or anticoagulants (other than LDA). We consid-
ered a patient to be under LDA therapy if they received a
daily dose of aspirin of 200 mg or less for at least three
months. We considered a patient to be under NSAID ther-
apy if they received an NSAID for at least two weeks. We
also inquired about each patient’s smoking habits at the time
of endoscopy. An open ulcer was defined as a mucosal
break of significant depth, measuring at least 3 mm over its
longest diameter. A hemorrhagic lesion was defined as any
ulcers accompanied by bleeding and/or mucosal hemorrhage
of grade 2 to 4 according to the Lanza score (13). The ex-
tent of atrophic gastritis was defined based on the Kimura-
Takemoto classification (14), and the prevalence of open-
type atrophic gastritis (O-1, O-2 and O-3) was compared be-
tween the groups. During endoscopy, the presence of H. py-
lori infection was tested using the rapid urease test (RUT) in
patients not receiving LDA or PPI therapy. Among patients
receiving LDA, but not a PPI, an H. pylori stool antigen test
was performed (15). This study was approved by the ethics
committee of Hirosaki University.

Statistical analysis

The SPSS ver.12.0J software program (SPSS Inc., Chi-
cago, IL, USA) was used for the data input and analysis.
The statistical analysis was conducted using the #-test, )’ test
or Fisher’s exact test, and significance was considered after
performing Bonferroni correction.

Results

Patients taking LDA

One hundred patients received LDA (66 men and 34
women, 65-89 years old) (Table 1). PPIs were used in 39
patients and H2RAs were used in 19 patients, while 12 pa-
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Figure. Prevalence of open ulcers and hemorrhagic lesions in
the patients using LDA (A) and NANSAIDs (B). PPI: proton
pump inhibitor, H2RA: histamine 2 receptor antagonist, MPA:
mucosal protective agent

tients received MPA only. Thirty patients did not receive any
antiulcer drugs. There were no significant differences in the
prevalence of open-type atrophic gastritis or the mean age
between the patients treated with different medications. The
type and dose of LDA are shown in Table 2.

The associations between the use of antiulcer agents and
endoscopic findings in the patients taking LDA are shown in
Figure A. The prevalence of open ulcers was 0% in 39 pa-
tients treated with PPIs, 10.5% in 19 patients treated with
H2RAs, 33.3% in both the patients treated with MPA only
and the patients who did not receive any antiulcer agents.
The prevalence of open ulcers was significantly lower in the
patients using PPIs than in the patients using MPA only and
those not receiving any antiulcer treatment (p<0.001). The
incidence of hemorrhagic lesions was 0% (0/39 patients),
15.8% (3/19 patients), 8.3% (1/12 patients) and 23.3% (7/30
patients) among the patients using PPIs, H2RAs and MPA
only and those not receiving any antiulcer treatment, respec-
tively. The lack of both ulcers and hemorrhagic lesions was
significantly more frequent among the patients taking PPIs
than among the patients taking MPA only and those not re-
ceiving any antiulcer treatment (p<0.001).

Patients taking NSAIDs

Fifty-eight  patients used  non-aspirin =~ NSAIDs
(NANSAIDs) (28 men and 30 women, 65-81 years old) (Ta-
ble 1). PPIs and H2RAs were used in nine and 15 patients,
respectively, while 22 patients received MPA only. Twelve
patients did not receive any antiulcer agents. No significant
differences were observed in the prevalence of open-type
atrophic gastritis or the mean age between the groups (Ta-
ble 1). Loxoprofen was administered in 38 patients (65.5%),
diclofenac was administered in 11 patients (19.0%) and lor-
seven patients (12.0%).
Naproxen and etodolac were each administered in one pa-
tient.

As shown in Figure B, open ulcers were observed in
11.1% of nine patients using PPIs, 40.0% of 15 patients us-
ing H2RAs, 50.0% of 22 patients using MPA only, and
75.0% of 12 patients not receiving any antiulcer treatment.
The patients using PPIs had a significantly lower incidence

noxicam was administered in

of open ulcers than the patients not receiving antiulcer treat-
ment (p=0.012). In contrast, the difference was not signifi-
cant between the patients receiving H2RAs and the patients
not receiving any antiulcer treatment. The incidence of hem-
orrhagic lesions in the patients treated with PPIs, H2RAs
and MPA only was 0%, 20.0% and 40.9%, respectively. The
incidence of hemorrhagic lesions was 33.3% in 12 patients
not receiving any antiulcer treatment. The patients treated
with PPIs exhibited the lowest incidence of hemorrhagic le-
sions, although the difference was not statistically signifi-
cant. The lack of both ulcers and hemorrhagic lesions was
significantly more frequent in patients receiving PPIs than
among the patients receiving MPA only and those not re-
ceiving with any antiulcer treatment (p=0.004).

H. pylori infection and smoking

H. pylori infection was positive in 52.2% and 40.0% of
the patients taking LDA and NANSAIDs, respectively. No
significant associations were observed between the presence
of H. pylori infection and the endoscopic findings.

Five patients using LDA were smokers, none of whom
presented with open ulcers or hemorrhagic lesions. Open ul-
cers and hemorrhagic lesions were observed in 13.8% and
10.0% of non-smokers, respectively. Among the patients tak-
ing NANSAIDs, 62.5% and 12.5% of the smokers presented
with open ulcers and hemorrhagic lesions, respectively,
while 26.2% and 31.0% of the non-smokers presented with
open ulcers and hemorrhagic lesions, respectively. No sig-
nificant associations were observed between smoking and
the endoscopic findings in either the patients taking LDA or
NANSAIDs.

Discussion

The results of the present study indicate that gastric ulcers
and hemorrhagic lesions can develop following the admin-
istration of LDA or NANSAIDs in elderly Japanese patients
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with severe atrophic gastritis. Only PPIs appeared to be use-
ful for preventing upper gastrointestinal disorders in these
patients.

A study of emergency endoscopy found that the preva-
lence of LDA users among patients with bleeding ulcers in-
creased from 9.9% in 2000-2003 to 18.8% in 2004-
2007 (3). In a recent Japanese study, the rates of upper gas-
trointestinal bleeding and related death declined significantly
in association with an increase in PPI use, although the use
of LDA and NSAIDs also increased significantly (16). Fur-
thermore, another study showed that continuing aspirin ther-
apy after the development of bleeding ulcers significantly
reduces mortality rates among patients with cardiovascular
or cerebrovascular diseases, whereas the recurrence of bleed-
ing ulcers did not increase significantly (17). Therefore, in
patients with cardiovascular or cerebrovascular diseases,
LDA therapy should be continued even if bleeding ulcers
are detected. In the present study, more than half of elderly
patients taking LDA had open-type atrophic gastritis. How-
ever, neither peptic ulcers nor hemorrhagic lesions were ob-
served only in the PPI only users. The suppression of gastric
acid with PPI treatment should be considered in order to
avoid discontinuing LDA therapy due to the presence of
gastrointestinal injury even in elderly patients with atrophic
gastritis.

NANSAIDs are frequently prescribed in the field of or-
thopedics. More than 80% of Japanese orthopedists have ex-
perienced patients under NSAID therapy with abdominal
symptoms (18). orthopedists prescribe
prostaglandin analogs and PPIs along with NSAIDs in only
17.4% and 10.8% of patients, respectively (18). A survey
conducted in 2007 revealed that only 20% of 409 Japanese
physicians prescribed PPI while 54% prescribed MPA along
with NSAIDs (19). Before 2010, neither orthopedists nor
physicians prescribed PPIs due to medical insurance restric-
tions. However, both lansoprazole and esomeprazole signifi-
cantly reduce the recurrence of peptic ulcers in Japanese pa-
tients using NANSAIDs. Furthermore, at present, the use of
PPIs to prevent peptic ulcer recurrence in patients using
NSAIDs is approved by the Japanese health insurance sys-
tem in patients using NSAIDs (7, 8). The results of our
study indicate that PPIs, but not H2RAs, prevent the occur-
rence of peptic ulcers and hemorrhagic lesions in elderly pa-
tients receiving NANSAIDs. Therefore, in elderly patients
with atrophic gastritis, the use of PPIs should be considered
to prevent gastrointestinal mucosal injury in order to allow
the patient to continue NANSAID treatment and maintain
their quality of life.

In this study, the dose of H2RA was maximal under the
rules of Japanese health insurance system in eight patients
taking LDA. Among these patients, one receiving LDA had
a hemorrhagic gastric ulcer. Although the maximal dose of
H2RA was also used in two-thirds of the 15 patients taking
NANSAIDs, the incidence of gastric ulcers did not differ
from that observed in the patients not taking any acid sup-
pressive agents. These results would demonstrate that sup-

However,

pressing gastric acid secretion is insufficient to prevent gas-
tric mucosal injury caused by NSAIDs, even if H2RAs are
used at high doses.

In the present study, we detected H. pylori using only one
RUT or stool antigen test, which may have been associated
with the lower prevalence of H. pylori infection observed in
the study population. The lower prevalence of H. pylori in-
fection may preclude us from identifying any associations
between H. pylori infection and the occurrence of gastric
mucosal lesions. In elderly patients with severe atrophic gas-
tritis, H. pylori colonization is significantly decreased or
even absent. Therefore, there is a possibility that many pa-
tients evaluated in this study showed false-negative results
or had a history of past infection with H. pylori. Several
Japanese studies have shown that infection of H. pylori in-
creases the risk of peptic ulcers and/or upper gastrointestinal
bleeding in NSAID users (11, 20, 21). In contrast, a previ-
ous observation of long-term NSAID users suggested that H.
pylori infection is not necessarily a cofactor of hemorrhagic
peptic ulcers associated with NSAID use (22). The Japanese
guidelines for the management of H. pylori infection indi-
cate that eradication therapy would decreases the risk of
peptic ulcer bleeding, although the administration of such
therapy alone is insufficient in high-risk patients (23). In or-
der to minimize the risk of ulcers or bleeding associated
with the use of LDA or NANSAIDs, it is necessary to in-
hibit acid secretion after H. pylori eradication using PPI
therapy.

It is known that smoking increases the risk of gastroduo-
denal ulcers and gastrointestinal bleeding (11, 21). In the
present study, no significant associations with smoking were
found in the patients taking LDA or NANSAIDs. The low
frequency of smokers among our patient population ac-
counts for these results. In this study, 7.5% of men and 0%
of women among LDA users and 25.0% of men and 3.3%
of women among NANSAIDs users were smokers. These
rates are lower than those observed in an investigation by
the Japanese Ministry of Health, Labour and Welfare con-
ducted in 2010 (42.6% among men and 12.9% among
women). In particular, most of the patients in that study
treated with LDA had either cardiovascular or cerebrovascu-
lar diseases or had stopped smoking.

In conclusion, the use of PPIs significantly prevents the
occurrence of both open ulcers and hemorrhagic lesions
compared with gastric mucosal protective drugs and that ob-
served in patients treated without antiulcer therapy. There-
fore, our results indicate that the administration of PPI treat-
ment is advisable in order to prevent the discontinuation of
LDA or NSAIDs due to the development of gastrointestinal
disorders in elderly patients with atrophic gastritis.
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