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Abstract
Background: Long-term administration of low-dose aspirin 

(LDA) is associated with greater risk of adverse events, including 
gastro duodenal ulcers. This study aimed to assess the risk factors and 
efficacy of medications to prevent the development of peptic ulcer 
disease in Japanese patients without prior history of peptic ulceration. 

Methods: We conducted a matched case-control study using 
esophagogastroduodenoscopy records collected from January 
through December 2010. We enrolled 219 consecutive outpatients 
receiving LDA (100 mg) and 219 age- and sex-matched controls who 
did not receive LDA and did not have a prior history of peptic ulcer. 
Clinical parameters, reason for endoscopy, and endoscopic findings 
were analyzed. 

Results: A significantly higher number of patients receiving LDA 
compared to those not receiving LDA were diagnosed endoscopically 
with peptic ulceration (20 [9.1%] vs. 7 [3.2%]; odds ratio [OR], 3.0; 
95% confidence interval [CI], 1.26−7.35; p=0.016). Multiple logistic 
regression analysis identified male sex, abdominal symptoms, and 
non-steroidal anti-inflammatory drug (NSAID) and LDA use and PPI 
use as risk and protective factors, respectively, for peptic ulcer (OR, 
4.7, 95% CI, 1.28−17.64, p=0.020; OR, 2.5, 95% CI, 1.01−6.12, p=0.047; 
OR, 6.8, 95% CI, 1.72−26.40, p=0.006; OR, 9.72; 95% CI, 2.64−35.72, 
p=0.006; and OR, 0.1, 95% CI, 0.04−0.57, p=0.006, respectively). 

Conclusion: LDA and NSAID use increases the risk of peptic ulcer 
even in patients without peptic ulcer history; proton pump inhibitors 
reduce the risk of developing gastric or duodenal ulcers. These 
results may help identify patients who require interventions for the 
prevention of NSAID- or LDA-induced peptic ulcers.
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Introduction
The use of low-dose aspirin (LDA; 75−325 mg daily) contrib-

utes to the prevention of thrombi and emboli in patients with 
ischemic heart disease or ischemic cerebrovascular disease [1]. 
However, LDA has been shown to cause gastrointestinal damage 

[2] and be associated with increased risk of gastroduodenal ul-
cers and their potentially fatal complications (e.g., gastrointesti-
nal bleeding and perforation) [3]. In case-control studies, the odd 
ratios (ORs) of bleeding ranges 2.4−7.7 [4, 5], which is similar 
to that seen in regular users of non-steroidal anti-inflammato-
ry drugs (NSAIDs) [6]. The mortality attributable to the use of 
NSAIDs or LDA is approximately 20−25 cases per million people, 
and one-third of these cases are attributable to LDA [7].

The identified risk factors for ulcer bleeding owing to aspirin 
use are history of ulcer bleeding; aspirin dose; advanced age (>70 
years); concomitant use of NSAIDs or anticoagulants; use of dual 
antiplatelet therapy; Helicobacter pylori (H. pylori) infection; and 
history of alcohol abuse, diabetes, or renal failure [6, 8]. Proton 
pump inhibitors (PPIs) are used to decrease LDA-associated gastro 
duodenal mucosal and NSAID-induced injuries [9-11]. In Japan, 
since 2011 and 2013, treatment with half-dose PPI (lansoprazole 
15 mg/day) and full-dose PPI (esomeprazole 20 mg/day) for the 
prevention of NSAID- or LDA-induced peptic ulcers, respectively, 
has been permitted as a medical service under health insurance 
for patients with a history of peptic ulcers that is associated with 
a high risk for the future development of peptic ulcers.  Yeomans 
et al. [12] stated that the use of esomeprazole 20 mg reduces 
the risk of developing LDA-associated gastric and/or duodenal 
ulcers in elderly patients without preexisting gastro duodenal 
ulcers. However, only a few studies have reported a reduced 
risk of LDA-associated peptic ulcers owing to the use of PPIs in 
patients without preexisting peptic ulcers. Therefore, the aim of 
this retrospective case-control study was to clarify the risk and 
effect of PPIs on peptic ulcer development in Japanese patients 
receiving LDA who did not have preexisting peptic ulcers.

Methods
This retrospective observation case-control study was 

conducted at our hospital using esophagogastroduodenoscopy 
records collected between January and December 2010. This 
study was approved by the ethics committee of our University. 
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Consecutive outpatients taking LDA (100 mg) for >3 months 
(case) and age and sex-matched outpatients not taking LDA 
(control) were enrolled. All endoscopic examinations were 
recorded digitally. The endoscopic findings were blindly 
evaluated by one experienced endoscopist. We defined an ulcer 
as a mucosal deficit of >5 mm in diameter. The exclusion criterion 
was a history of gastrectomy. 

We recorded the following data from patient medical 
records: clinical characteristics, including sex, age, and smoking 
and drinking habits; underlying disease (such as hypertension, 
hyperlipidemia, ischemic heart disease, diabetes mellitus, and 
cerebrovascular disease); peptic ulcer history; use of concomitant 
gastric agents; use of NSAIDs; reason for endoscopy (abdominal 
symptoms [epigastric pain, heartburn, dysphagia, anorexia, 
nausea] or bleeding signs [anemia, hematemesis, tarry stool]); 
and endoscopic findings. 

The criterion of no preexisting gastroduodenal ulcers was 
defined as no peptic ulcer history on the basis of medical records 
and no evidence of peptic ulcer scarring on endoscopy. Gastric 
mucosal atrophy was scored, using endoscopy, on a 6-grade 
scale (C1, C2, C3, O1, O2, and O3; C, closed; O, open) according 
to Kimura and Takemoto’s classification [13]. The presence of 
gastric mucosal atrophy was defined as an endoscopic score of 
C3–O3.

The patients’ demographic and characteristics were compared 
between the case and control groups, using the Mantel-Haenszel 
test. The ORs and 95% confidence interval (CI) were obtained 
by Mantel-Haenszel statistics and multiple logistic regression 
analysis to identify risk or preventive factors. A two-sided P 
value of less than 0.05 was considered statistically significant. All 
statistical computations were performed using Microsoft Excel 
2013® software (Microsoft Corp., Redmond, WA, USA).

Results
A total of 438 patients (219 cases and 219 controls) 

were enrolled in this study. Patient demographic and clinical 
characteristics are shown in Table 1. Age, sex, current smoking 
status, endoscopic gastric mucosal atrophy, and reason for 
endoscopy were not significantly different between case 
and control groups. As the underlying disease, hypertension, 
hyperlipidemia, ischemic heart disease, and diabetes mellitus 
was more frequent in the case group than the control group. The 
frequency of abdominal symptoms, as a reason for endoscopy, 
was not significantly different between the case and control 
groups. However, anemia were more frequent in the case group 
than in the control group (Table 1).

Out of 219 case patients and 219 control patients, 20 
(9.1%) and 7 (3.2%) patients, respectively, were endoscopically 
diagnosed with peptic ulcers. The risk of peptic ulcer in the case 
group was 3 times higher than in the control group (Table 2). On 
multivariate analysis, male sex, abdominal symptoms, NSAIDs, 
and LDA were identified as risk factors for peptic ulcers (odds 
ratio [OR]: 4.74; 95% CI: 1.28−17.64; p=0.020, OR: 2.49; 95% CI: 

1.01−6.12: p=0.047, OR: 6.75; 95% CI: 1.72−26.40; p=0.006, and 
OR: 9.72; 95% CI: 2.64−35.72; p=0.001, respectively). PPI was 
identified as a protective factor of peptic ulcer (OR: 0.14, 95% CI: 
0.04−0.57, p=0.006) (Table 3).

Discussion
To our knowledge, there is only one prospective trial 

investigating the risk of primary peptic ulcer development in 
patients taking LDA with or without concomitant acid suppressive 
therapy [12]. In that trial, only patients without preexisting 
peptic ulcers were enrolled, and 26-week treatment with 
esomeprazole at 20 mg once daily significantly reduced the risk 
of peptic ulcer formation in patients taking LDA for the secondary 
prevention of cardiovascular events. However, the patients were 
≥60 years of age and tested negative for H. pylori. In our study, we 
retrospectively investigated the risk of LDA-induced peptic ulcer 
in a restricted population of patients without preexisting peptic 
ulcers in comparison with a matched background population.

In a Japanese epidemiologic study, there was minimal 
biological interaction between H. pylori infection and NSAIDs with 
respect to bleeding [5], and NSAIDs and H. pylori infection seem 
to be independent risk factors for peptic ulcers and bleeding. In 
this retrospective study, only 12 patients tested positive for H. 
pylori infection, 16 patients tested negative, and the results in the 
remaining 410 patients were inconclusive; therefore, we could 
not investigate the influence of H. pylori infection on peptic ulcer 
development. In the present study, previous eradication therapy 
was not confirmed in 410 (93.6%) patients, and 244 (55.7%) 
patients were found to have endoscopic gastric mucosal atrophy. 
This result suggests that the H. pylori infection rate was high 
in the present study. Previous studies have documented a risk 
of peptic ulcer complications owing to upper gastrointestinal 
bleeding [8, 14-16]; however, there were only a few reports 
on patients without preexisting peptic ulcers. Yeomans et al. 
reported that peptic ulcer prevalence was 7.1% in patients who 
received LDA. In the present study, analysis was restricted to 
patients with no peptic ulcer history; peptic ulcer prevalence was 
9.1% (20/219), which is slightly higher than the 7.1% reported in 
the study of Yeomans et al. [17], which recruited patients who did 
not receive gastroprotective drugs. In the present study, the risk 
of peptic ulcers was 3 times higher in patients treated with LDA 
than in those who did not receive LDA. Moreover, in our study, 
there were 7 cases of bleeding (6 without PPI, 1 with PPI) in 6 
patients with gastric ulcers and 1 patient with a duodenal ulcer 
among those who received LDA (case group). Of the 132 patients 
who were not taking PPIs, 6 (4.4%) had gastroduodenal bleeding, 
a rate that was higher than that for placebo (1.0%) in the study 
by Yeomans et al. Furthermore, there were 3 bleeding cases 
(all without PPI) in 2 patients with gastric ulcers and 1 patient 
with a duodenal ulcer among those who did not receive LDA 
(control group). Of the 132 patients who were not taking PPIs, 3 
(2.3%) had gastroduodenal bleeding, a rate that was also higher 
than that for placebo in the study by Yeomans et al., which was 
treated with LDA. The difference may be the influence of H. pylori 
infection; however, our data are very limited and a further study 
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Table 1: Demographic and clinical characteristics of the patients.

Case Control

(n=219) (n=219) p value

Sex (male/female) 137/82 137/82

Age 71.2 (9.5) 71.6 (9.6) 0.925

Hypertension 125 (57.1%) 79 (36.1%) <0.001

Hyperlipidemia 84 (38.4%) 22 (10.0%) <0.001

Ischemic heart disease 99 (45.2%) 3 (1.4%) <0.001

Diabetes mellitus 43 (19.6%) 25 (11.4%) 0.027

Other disease 53 (24.2%) 22 (10.0%) 0.001

Current smoker 36 (16.4%) 37 (16.9%) 1.000

Current alcohol consumer 25 (11.4%) 65 (29.7%) <0.001

Gastric mucosal atrophytric

  (+) C3−O3 121 (55.3%) 123 (56.2%)

  (−) 0–C2 100 (45.7%) 98 (44.8%) 0.924

Reason for endoscopy

Screening (no symptom) 129 (58.9%) 137 (62.6%) 0.556

Epigastric pain 19 (8.7%) 16 (7.2%) 0.728

Heart burn 14 (6.4%) 25 (11.4%) 0.096

Indigestion 3 (1.4%) 3 (1.4%) 1.000

Abdominal pain 4 (1.8%) 1 (0.5%) 0.373

Nausea and vomiting 5 (2.3%) 5 (2.3%) 1.000

Anorexia 8 (3.6%) 9 (4.1%) 1.000

Dysphagia 13 (5.9%) 8 (3.7%) 0.374

Anemia 24 (11.0%) 7 (3.2%) 0.003

Hematemesis/Tarry stool 3 (1.4%) 0 (0%) 0.249

NSAIDs 12 (5.5%) 22 (10.0%) 0.110

PPI 87 (39.7%) 57 (26.0%) 0.005

H2RA 39 (17.8%) 22 (10.0%) 0.030

Cytoprotective gastric agents 33 (15.1%) 14 (6.4%) 0.012

Notes. NSAID = nonsteroidal antiinflammatory drug. PPI = proton pump inhibitor. H2RA = H2-receptor antagonist. The data are represented as number 
(%), except for age, which is represented as mean (standard error).

Table 2: Prevalence of gastroduodenal ulcers in patients receiving and not receiving low-dose aspirin.

Case Control

n (%) n (%) OR (95% CI) p value

20 (9.1) 7 (3.2) 3.0 (1.26−7.35) 0.016

Notes. OR = odds ratio. CI = confidence interval

is necessary to verify our findings.

Gastrointestinal hemorrhage is associated with increased 
odds of death and severe dependence after acute ischemic stroke 
and acute coronary syndromes [18, 19]. Therefore, regardless of 
the risk of onset, it is necessary to prevent peptic ulcers, which 
may lead to gastrointestinal bleeding. In the present study, the 
risk of peptic ulcers was 3 times higher in patients treated with 

LDA than those treated without LDA with no previous history of 
peptic ulcers. Furthermore, male sex, abdominal symptoms, use 
of NSAIDs, and use of LDA were identified as risk factors of peptic 
ulcers. Additionally, PPI was identified as a protective factor. 
Therefore, patients with ischemic heart disease or ischemic 
cerebrovascular disease as well as thrombi and emboli should be 
treated with PPI instead of LDA to prevent peptic ulcers. 
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Table 3: Risk factors of gastroduodenal ulcers in patients with no 
history of peptic ulcers.

Factors OR 95% CI p value

Male sex 4.74 1.28−17.64 0.020

Advanced age (≥70 years) 2.82 0.99−8.09 0.053

Hypertension 1.2 0.43−3.38 0.730

Hyperlipidemia 1.24 0.43−3.66 0.691

Ischemic heart disease 0.53 0.17−1.65 0.271

Diabetes mellitus 2.17 0.90−6.77 0.079

Other disease 0.39 0.07−2.12 0.274

Current smoker 3.19 0.91−11.21 0.070

current alcohol consumer 0.93 0.27−3.26 0.913

Gastric mucosal atrophy 0.61 0.24−1.53 0.290

Abdominal symptom 2.49 1.01−6.12 0.047

NSAIDs 6.75 1.72−26.40 0.006

LDA 9.72 2.64−35.72 0.001

PPI 0.14 0.04−0.57 0.006

H2 RA  0.29 0.07−1.30 0.105

Cytoprotective gastric agents 0.42 0.08−2.18 0.302

Notes. OR = odds ratio. CI = confidence interval. NSAID = nonsteroidal 
antiinflammatory drug. PPI = proton pump inhibitor. H2RA = H2-
receptor antagonist. LDA = low-dose aspirin

The results of the present study indicate that LDA is 
associated with a risk of developing gastroduodenal ulcers 
and their potentially fatal complications (e.g., gastrointestinal 
bleeding), even in patients without preexisting peptic ulcers. 
Because of its retrospective design, the limitations of the present 
study include the absence of a diagnosis of H. pylori infection 
and ambiguous clinical information, especially with regard 
to medication history, including NSAIDs use. In our clinic, 
information about antiplatelets and anticoagulants was easily 
accessible because these medications were carefully recorded 
habitually prior to endoscopic examinations. Because this study 
included only those patients without a history of peptic ulcers, 
a large-scale and prospective study will be necessary to clarify 
the risk and protective factors of LDA-associated gastro duodenal 
mucosal lesions.

LDA increases the risk of developing primary peptic ulcers in 
Japanese patients, and PPI therapy reduces the risk of developing 
gastric or duodenal ulcers in patients without preexisting gastro 
duodenal ulcers. Further studies are necessary to clarify the 
indication of treatment with PPIs for preventing NSAID- or LDA-
induced peptic ulcers in patients without a history of peptic 
ulcers.
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