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Abstract

BACKGROUND

The two main causes of gastric ulcer bleeding are Helicobacter pylori (H. pylori)
infection and ulcerogenic medicines, although the number of cases caused by
each may vary with age. In Japan, the rate of H. pylori infection has fallen over the
last decade and the number of prescriptions for non-steroidal anti-inflammatory
drugs (NSAIDs) and antithrombotic drugs is increasing as the population ages.
Methods of treatment for gastric ulcer bleeding have advanced with the advent of
hemostatic forceps and potassium-competitive acid blocker (P-CAB). Thus,
causes and treatments for gastric ulcer bleeding have changed over the last
decade.

AIM
To examine the trends of gastric ulcer bleeding over 10 years in the metropolitan
area of Japan.

METHODS

This is a single-center retrospective study. A total of 564 patients were enrolled
from inpatients admitted to our hospital with gastric ulcer bleeding between 2006
and 2016. Age, medication history, H. pylori infection, method of treatment, rate
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of rebleeding, and the length of hospitalization were analyzed. Factors associated
with gastric ulcer bleeding were evaluated using Fisher’s exact test, Pearson’s
Chi-squared test or Student’s t-test as appropriate. The Jonckheere-Terpstra test
was used to evaluate trends. A per-protocol analysis was used to examine the
rate of H. pylori infection.

RESULTS

There was a significant increase in the mean age over time (P < 0.01). The rate of
H. pylori infection tended to decrease over the study period (P = 0.10), whereas
the proportion of patients taking antithrombotic agents or NSAIDs tended to
increase (P = 0.07). Over time, the use of NSAIDs and antithrombotic drugs
increased with age. By contrast, the rate of H. pylori infection during the study
period fell with age. H. pylori-induced ulcers accounted for the majority of cases
in younger patients (< 70 years old); however, the rate decreased with age (P <
0.01). The method of treatment trend has changed significantly over time. The
main method of endoscopic hemostasis has changed from clipping and injection
to forceps coagulation (P < 0.01), and frequently prescribed medicines have
changed from proton pump inhibitor to P-CAB (P < 0.01). The rate of rebleeding
during the latter half of the study was significantly lower than that in the first
half.

CONCLUSION

These trends, gastric ulcers caused by ulcerogenic drugs were increasing with age
and H. pylori-induced ulcers were more common in younger patients, were
observed.

Key words: Helicobacter pylori infection; Gastric ulcer bleeding; Non-steroidal anti-
inflammatory drugs; Antithrombotic agents
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Core tip: The two main causes of gastric ulcer bleeding are Helicobacter pylori (H.
pylori) infection and ulcerogenic medicines, although the number of cases caused by
each may vary with age. The aim of this study was to examine changes of gastric ulcer
bleeding over 10 years. The mean age increased significantly. The rate of H. pylori
infection tended to decrease, whereas the proportion of patients taking antithrombotic
agents or non-steroidal anti-inflammatory drugs tended to increase. H. pylori-induced
ulcers accounted for the majority in younger patients and the proportion of gastric ulcers
caused by ulcerogenic drugs was increasing with age.
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INTRODUCTION

The two main causes of gastric ulcer are Helicobacter pylori (H. pylori) infection and
non-steroidal anti-inflammatory drugs (NSAIDs)/antiplatelet drugs (mainly low-dose
aspirin)l'l. Some reports have shown that the use of both anticoagulants and
antiplatelet drugs increases the risk of gastrointestinal bleeding more than antiplatelet
drugs alonel’.. The rate of H. pylori infection in Japan has fallen over the last decade,
from 74.7% (1970s) to 53.0% (1990s) and 35.1% (2010s), mainly due to extensive
implementation of H. pylori eradication therapy and improved hygienel*l.

A national census showed that the number of elderly (> 65 years old) and late-stage
elderly (> 75 years old) people has increased rapidly over the last 10 yearsl.
According to the Japan National Database, most NSAIDs, antiplatelet drugs, and
anticoagulants are prescribed to persons over 65 years old!". Therefore, the number of
prescriptions for NSAIDs and antithrombotic drugs is increasing as the population
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ages.

Endoscopic methods for treating gastric ulcer bleeding have advanced during the
last 10 yearsll. In the past, injection and clipping were the major methods used for
endoscopic hemostasis*”. Endoscopic submucosal dissection for early gastric cancer is
performed widely in Japan!"’l. Accordingly, the use of hemostatic forceps with soft
coagulation is now used to stem gastric ulcer bleeding!'l. In addition, a first-in-class
potassium-competitive acid blocker (P-CAB), which provides more rapid, stronger,
and continuous gastric acid suppression than conventional proton pump inhibitors
(PPIs), was introduced to the market in 2015. Thus, the causes of and treatments for
gastric ulcer bleeding have changed over the last decade. In this study, we examined
the trends in the causes and treatments of gastric ulcer bleeding in the metropolitan
area of Japan, and examined the relationship between factors that cause gastric ulcer
bleeding.

MATERIALS AND METHODS

Study population

Data from patients admitted to National Hospital Organization Tokyo Medical Center
with a gastric ulcer between 2006 and 2016 were examined retrospectively. Patients
were selected from the inpatient database. Gastric cancer patients were excluded. All
patients underwent upper gastrointestinal endoscopy during hospitalization.
Collected data included age, medication history (NSAIDs, antithrombotics, and
antacids), H. pylori infection, method of treatment (endoscopic procedure or
medicine), rate of rebleeding, and length of hospital stay. Rebleeding was defined as
the need for further endoscopic treatment after the first treatment. H. pylori infection
was diagnosed if one of the following tests was positive: The serum H. pylori antibody
test, the H. pylori stool antigen test, the urea breath test, the rapid urease test, or
histological examination of biopsy tissue.

Study design

The main aim was to examine whether there was a change in the trend of causes,
treatments, and prognosis of gastric ulcer bleeding over 10 years. The secondary aim
was to examine the relationship between factors that cause gastric ulcer bleeding, and
whether this was related to age or time. To evaluate risk factors associated with age
and time, the study was divided into two time periods: 2006-2011 and 2012-2016. The
study protocol was approved by the Committee for Medical Ethics of the National
Hospital Organization Tokyo Medical Center (Approval ID No. R18-043; June 4, 2018)
and was conducted in accordance with the Declaration of Helsinki (1975) and its later
amendment (1983). Written informed consent was not required, and informed consent
included an opt-out clause approved by the Medical Ethics Committee. The study was
observational and reported in accordance with the Strengthening Reporting of
Observational Studies in Epidemiology guidelines?.

Statistical analysis

All data are expressed as the mean + standard deviation. Factors associated with
gastric ulcer bleeding were evaluated using Fisher’s exact test, Pearson’s Chi-squared
test or Student’s t-test as appropriate. The Jonckheere-Terpstra test was used to
evaluate trends. A per-protocol analysis was used to examine the rate of H. pylori
infection. A P value < 0.05 was considered statistically significant, and a P value < 0.10
was considered marginally significant. All statistical analyses were performed using
SPSS 25 for Windows (SPSS Inc., Chicago, IL, United States).

RESULTS

Patient characteristics

A total of 586 patients were selected; however, 22 patients found to have gastric
cancer by pathology were excluded. The remaining 564 patients (343 men and 221
women; mean age, 70.2 + 14.3 years) were examined (Table 1). Of these, 455 were
tested for H. pylori infection and 74.7% were positive. The mean age of H. pylori-
positive patients was lower than that of H. pylori-negative patients (66.6 + 13.6 vs 72.3
+ 14.3, respectively; P < 0.01). Overall, 38.8% patients took anticoagulants,
antiplatelets, or NSAIDs; the mean age of these patients was higher than that of
patients who did not take any of these medicines (77.1 + 10.3 vs 65.8 + 14.7,
respectively; P < 0.01). Significantly more H. pylori-negative patients than H. pylori-
positive patients took anticoagulants, antiplatelets, or NSAIDs (48.7% vs 30.6%,
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respectively; P < 0.01). The rate of H. pylori infection in patients who took
anticoagulants, antiplatelets, or NSAIDs was significantly lower than that in patients
who did not take any antithrombotic drugs or NSAIDs (47.5% vs 68.4%; P < 0.01).
With respect to the number of ulcers, a single ulcer was more common in H. pylori-
positive patients than in H. pylori-negative patients (75.8% vs 64.3%; P = 0.02). A single
ulcer was also more common in patients who did not take any medicines than in
those who did (73.6% vs 61.7%; P = 0.02). Significantly more H. pylori-negative than H.
pylori-positive patients were taking antacids prior to admission (24.4% vs 10.3%,
respectively; P < 0.01).

Age and risk factors for gastric ulcers over the 10 years study period

Figure 1A shows the number of patients in each year. The number of patients
decreased significantly as time passed. The mean age of gastric ulcer patients
increased significantly from 2006 to 2016 (the mean age in 2006, 2007, 2008, 2009, 2010,
2011, 2012, 2013, 2014, 2015, and 2016 was 68.6, 67.5, 69.4, 66.5, 71.7, 72.5, 67.6, 71.8,
70.1, 75.0, and 75.6, respectively; P < 0.01) (Figure 1B). By contrast, the rate of H. pylori
infection decreased with age. The percentage of patients taking any antithrombotics
or NSAIDs tended to rise over time (P = 0.07), although the numbers of patients
taking each individual drug did not show a significant trend over time (NSAIDs: P =
0.59, antiplatelets: P = 0.24, anticoagulants: P = 0.10). Over the study period, NSAIDs
were the most common drug taken (Figure 1C).

PPI administration prior to treatment increased significantly from 2006 to 2016 (P =
0.04); however, there was no significant increase in the administration of histamine
type 2 receptor blockers (H, blockers) (P = 0.48) (Figure 2A). There was no significant
trend over time in the numbers of patients taking H, blockers or PPIs (P = 0.63 and
0.12, respectively) concurrent with NSAIDs, antiplatelets, and/or anticoagulants
(Figure 2B).

Relationship between age and risk factors for gastric ulcer

Enrolled patients were divided into four groups according to H. pylori infection and
administration of NSAIDs and/or antithrombotics: H. pylori (+) and medicine (+), H.
pylori (+) and medicine (-), H. pylori (-) and medicine (+), and H. pylori (-) and
medicine (-). The numbers in the H. pylori (+) and medicine (-) group fell significantly
as ages increased from the 30s to the 90s (P < 0.01) (Figure 3A). By contrast, the
numbers in the H. pylori (+) and medicine (+) and H. pylori (-) and medicine (+) groups
increased as age increased from the 30s to the 90s (P = 0.01 and P < 0.01, respectively)
(Figure 3A). There were no significant changes in the H. pylori (-) and medicine (-)
group, the so-called idiopathic ulcer patients, with age (P = 0.45) (Figure 3A). As
patients aged from their 30s to their 70s, the H. pylori (+) and medicine (-) group
accounted for the largest proportion; however, this was replaced by the H. pylori (+)
and medicine (+) group when patients entered their 80s (Figure 3A). Figure 3B and C
shows the rate of H. pylori infection in patients taking NSAIDs, antiplatelets, or
anticoagulants during 2006-2011, 2012-2016, and 2006-2016. The rate of H. pylori
infection tended to fall with age throughout the study period (P = 0.07, P = 0.05, and P
= 0.02 for 2006-2011, 2012-2016, and 2006-2016, respectively). However, the number
of patients taking NSAIDs and/or antithrombotics increased with age (P < 0.01, P <
0.01, and P < 0.01 for 2006-2011, 2012-2016, and 2006-2016, respectively).

Treatment of gastric ulcers over the 10 years

Up until 2013, the main treatment for gastric ulcer bleeding was endoscopic
hemostasis, injection (epinephrine or absolute alcohol), and clipping. From 2014, this
was replaced by forceps coagulation (P < 0.01) (Figure 4A and 4C). Up until 2014, the
most common medical treatment for gastric ulcers was PPIs (96%-100%). However,
vonoprazan became available in 2015, and P-CAB administration increased
significantly thereafter (P < 0.01) (Figure 4B and 4D). Length of hospitalization fell
over time (mean 14.9,12.9, 14.3, 11.6, 12.4, 14.5, 11.6, 16.6, 13.2, 11.1, and 10.7 d in 2006,
2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, and 2016, respectively; P = 0.12).
The rate of rebleeding did not show a significant trend over time (3.0%, 2.9%, 8.6%,
7.5%,0.0%, 13.5%, 0.0%, 2.8%, 2.4%, 2.6%, and 0.0% in 2006, 2007, 2008, 2009, 2010,
2011, 2012, 2013, 2014, 2015, and 2016, respectively; P = 0.12); however, the rate during
the latter half (2012-2016) of the study was significantly lower than that in the first
half (2006-2011) (1.5% vs 5.8%; P = 0.01) (Figure 5).

Ulcers classified as Forrest Ia, Ib and Ila are considered as high risk of rebleeding,
and thereby are recommended to undergo endoscopic hemostasis. In this study, the
rebleeding rate of Forrest classification did not show a significant trend (8.0%, 6.8%,
5.7%,9.4%, 0%, and 0% in Forrest classification Ia, Ib, Ila, IIb, Ilc, and III, respectively;
P =0.13). As we described above, the rebleeding rate during the latter half (2012-2016)
of the study was significantly lower than that in the first half, however, the total rate
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Table 1 Patient demographics

Anticoagulants/

All patients gos‘,)lltl:\?: :’eg ::;Z' Pvalue antiplatelet No drugs Pvalue
drug/NSAIDs
Total 564 340 115 219 345
Male/female 343/221 223/117 66/49 0.11' 127/92 216/129 0.27'
Age (mean £ SD) 70.2+14.3 66.6 +13.6 723+14.3 <0.01* 77.1+10.3 65.8+14.7 <0.01”
H. pylori status
Positive 340 (60.3) - - 104 (47.5) 236 (68.4) <0.01'
Negative 115 (20.4) - - 56 (25.6) 59 (17.1)
Unknown 109 (19.3) - - 59 (26.9) 50 (14.5)
Toxic agents
Anticoagulants/ 219 (38.8) 104 (30.6) 56 (48.7) <0.01' 219 (100) 0
antiplatelets/NS
AlDs
Anticoagulants 43 (7.6) 19 (5.6) 12 (10.4) 43 (19.6) 0
Antiplatelets 130 (23.0) 60 (17.6) 33 (28.7) 130 (59.4) 0
NSAIDs 174 (30.9) 85 (25.0) 39 (33.9) 174 (79.5) 0
Two or more 76 (13.5) 50 (14.7) 26 (22.6) (50.7) 0
drugs
None 345 (61.2) 236 (69.4) 59 (51.3) 0 345 (100)
Single or
multiple
Single 400 (70.9) 251 (73.8) 71 (61.7) 0.02 138 (63.0) 254 (73.6) 0.01'
Multiple 108 (29.1) 89 (26.2) 44 (38.3) 81 (37.0) 91 (26.4)
Location (single
ulcer)
U 127 (22.5) 80 (23.5) 15 (13.0) <0.01° 47 (21.5) 76 (22.0) 0.17°
M 216 (38.3) 151 (44.4) 26 (22.6) 66 (30.1) 143 (41.4)
IL, 57 (10.1) 18 (5.3) 30 (26.1) 25 (11.4) 32(9.3)
Forrest 0.10° <0.01°
Classification
Ia 25 (4.4) 14 (4.1) 5(4.3) 11 (5.0) 14 (4.1)
Ib 44 (7.8) 18 (5.3) 11 (9.6) 24 (11.0) 20 (5.8)
JIE} 280 (49.6) 188 (55.3) 46 (40.0) 91 (41.6) 189 (54.8)
IIb 32(5.7) 16 (4.7) 7 (6.1) 21 (9.6) 11 (3.2)
Ilc 73 (12.9) 42 (12.4) 17 (14.8) 28 (12.8) 45 (13.0)
111 110 (19.5) 62 (18.2) 29 (25.2) 44 (20.1) 66 (19.1)
Previous 86 (15.3) 35 (10.3) 28(24.4) <0.01" 41 (18.7) 46 (13.3) 0.63"
antacids
PPIs 37 (6.6) 7(2.1) 17(14.8) 18 (8.2) 19 (5.5)
H, blockers 49 (8.7) 28 (8.2) 11 (9.6) 23 (10.5) 26 (7.5)
P-CAB 1(0.2) 028 (8.2) 011 (9.6) 023 (10.5) 1(0.3)
None 477 (84.6) 305 (89.7) 87 (75.7) 178 (81.3) 299 (86.7)

IFisher’s exact test.

Student’s t-test.

3Pearson’s Chi-squared test. SD: Standard deviation; H. pylori: Helicobacter pylori; U: Upper; M: Middle; L: Lower; PPIs: Proton pump inhibitors; H2
blockers: Histamine type 2 receptor blockers; P-CAB: Potassium-competitive acid blocker; NSAIDs: Non-steroidal anti-inflammatory drugs.

of Forrest Ia, Ib and Ila patients was not significantly different in the first half and the
latter half (63.7% vs 58.6%, P = 0.24).

DISCUSSION

The results presented herein show that the mean age of bleeding gastric ulcer patients
increased significantly over time (2006-2016), and that the rate of H. pylori infection
decreased over time (Figure 1). The incidence of ulcer caused by H. pylori infection in
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Figure 1 Age and risk factors for gastric ulcers over the 10 years study period. A: The number of patients. B: The mean age of gastric ulcer patients increased
significantly over time (P < 0.01). C: The rate of H. pylori infection fell significantly over time (P = 0.10). Administration of non-steroidal anti-inflammatory drugs,
antiplatelets, or anticoagulants tended to increase over time (P = 0.07).

the absence of NSAIDs and antithrombotics decreased as patients aged from their 30s
to their 90s (Figure 3A). However, the numbers of H. pylori (+) and medicine (+) and
H. pylori (-) and medicine (+) patients increased as they aged from their 30s to their
90s (Figure 3A). There was no clear change in the rates of H. pylori infection or
administration of NSAIDs, antiplatelets, and/or anticoagulants between the first half
(2006-2011) and the latter half (2012-2016) of the study (Figure 3B and C). Thus, the
increasing age of gastric ulcer patients reflects the aging population in general; the
aging population also accounts for the decreasing rate of H. pylori infection and the
increasing rate of ulcerogenic drug administration.

In 2013, the Japanese Ministry of Health, Labour, and Welfare approved insurance
coverage for H. pylori eradication therapy for all patients with H. pylori-associated
chronic gastritis to prevent gastric carcinogenesis!”'”l. However, this expansion in H.
pylori eradication therapy did not have a significant impact on the rate of gastric ulcer
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Figure 2 Rate of antacid administration prior to treatment (histamine type 2 receptor blockers and proton pump inhibitors). A: Administration of proton pump
inhibitors (PPIs) increased significantly over time (P = 0.04), but that of histamine type 2 receptor blockers did not (P = 0.48). B: In patients taking non-steroidal anti-
inflammatory drugs, antiplatelets, and/or anticoagulants, there was no significant trend in H, blocker and PPI administration over time (P = 0.63 and P = 0.12).

in the present study because we found no clear change in the rate of H. pylori infection
between 2006-2011 and 2012-2016. Jyotheeswaran et al"* reported that, in the United
States, white gastric ulcer patients showed lower prevalence of H. pylori than non-
white patients (53% vs 78%, respectively; P < 0.01). This is in agreement with findings
from other studies showing that the prevalence of H. pylori in whites is lower than
that in non-whites!"”"*l. These findings suggest that expansion of H. pylori eradication
in Japan may alter the causes of gastric ulcer in the future. Therefore, future trends
have attracted public interest.

In Japan, the use of NSAIDs/aspirin in elderly patients is increasing!®. Thus, non-H.
pylori-induced gastric ulcers are relatively more common!”l. In this study, we found
that the use of PPIs or H, blockers by patients taking anticoagulants/an-
tiplatelets/NSAIDs was about 18.7%, which was low. Previous reports have
suggested that administration of antacids prevents gastrointestinal toxicity induced
by NSAIDs and low-dose aspirin®*l. However, some patients still had gastric ulcer
bleeding even when taking antacids. This may be because H, blockers are ineffective
in preventing ulcers” and PPIs do not work as effectively in patients with the
CYP2C19 polymorphism™!. Recently, vonoprazan has shown superior efficacy to
lansoprazole for preventing low-dose aspirin-associated ulcers and recurrence of
NSAID-associated peptic ulcers”**l. Therefore, more widespread use of vonoprazan
for primary and secondary prevention of drug-induced ulcers should reduce the
incidence.

The proportion of patients with idiopathic gastric ulcer was 13.0% (59/455, Table
1); this did not change with age (P = 0.45; Figure 3A). In Asia in the 1990s, idiopathic
ulcers accounted for a small percentage of all ulcers; however, several studies in the
2000s reported that the proportion of idiopathic ulcers had reached 10%-30%,
indicating that the incidence of idiopathic ulcers in Asia is rising”’!. Idiopathic gastric
ulcers are more common in older people, are more resistant to acid suppression
therapy, and are associated with a greater risk of bleeding and recurrence and greater
overall mortality than ‘traditional” H. pylori-positive gastric ulcers®~l. Although
recurrence can occur if an idiopathic ulcer is not treated, there is no consensus on
whether maintenance therapy with acid-suppressive agents prevents recurrence
effectively!™. A large prospective cohort study from Hong Kong showed that neither
H, blockers nor PPIs prevented relapse of idiopathic ulcer hemorrhagel'!.
Consequently, due to a lack of an effective treatment, the incidence of idiopathic ulcer
will continue to increase.

The rate of H. pylori (+) and medicine (-) ulcers (i.e., H. pylori-induced ulcers) was
highest in patients aged < 70. Thus, H. pylori eradication treatment is expected to
prevent secondary ulcers in younger cases. H. pylori testing and treatment strategies
remain important for primary and secondary prevention of H. pylori-induced gastric
ulcerst>*1,

The rate of rebleeding in the latter half (2012-2016) of the study was significantly
lower than that in the first half (2006-2011) (Figure 5). From 2014, the most common
endoscopic hemostasis method was forceps coagulation (Figure 4A and C). Forceps
coagulation is as safe and effective as clipping!"!l. Arima et al”* reported that forceps
coagulation achieved hemostasis more quickly than clipping. Antacids also play an
important role in the treatment of gastric ulcers. PPIs are superior to H, blockers with
respect to reducing the number of rebleeding episodes and the need for surgery™*l.
Vonoprazan was introduced in 2015, and its use in this study increased dramatically
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Figure 3 Examination of each ulcerogenic factor according to age. A: Helicobacter pylori (H. pylori) infections were more common in patients in their 30s to 70s.
The rates decreased thereafter. However, the rates of H. pylori-positive and medicine-positive ulcers, and those of medicine-induced ulcers, increased significantly
with age. Medicine-induced ulcers were most common in those in their 80s. There was no significant change over time in the incidence of H. pylori-induced and
medicine-negative, so-called idiopathic, and ulcers. B and C: Rates of H. pylori infection and administration of non-steroidal anti-inflammatory drugs (NSAIDs),
antiplatelets, and anticoagulants in 2006-2011, 2012-2016, and 2006-2016. Over time, the use of NSAIDs and antithrombotic drugs increased with age. By contrast,
the rate of H. pylori infection during the study period fell with age.
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up until 2016 (Figure 4B and D). Vonoprazan is as effective as lansoprazole with
respect to healing acute peptic ulcers?***; however, there is little evidence to suggest
that it is better at preventing rebleeding. Maintaining a high intragastric pH is
important to achieve hemostasis and prevent rebleeding. Vonoprazan has a greater
acid-inhibitory effect than other PPIs from the first day of administration. It also has a
longer duration of action. The pH 4 holding time ratios of vonoprazan are
significantly longer than those of other PPIsl***’l. Thus, forceps coagulation and
vonoprazan may reduce the rate of rebleeding or improve ulcer healing.

Forrest classification is useful in deciding adaptation of endoscopic hemostasis.
Endoscopic hemostasis can prevent rebleeding significantly in Forrest Ia, Ib and Ial*’l.
It suggest Forrest Ia, Ib and Ila ulcers have higher risk of rebleeding than those of
Forrest IIb, Ilc and III. In this study, the rate of Forrest Ia, Ib and Ila patients was not
significantly different in the first half and the latter half (63.7% vs 58.6%, P = 0.24).
This result showed that the decreased rate of rebleeding in the latter half was not
caused by the changes of the distribution in Forrest classification. However, this result
supports the hypothesis that the decreased rate of rebleeding in the latter half may
reflect the changes of the treatments. Further studies are warranted to definitively
confirm that endoscopic forceps coagulation and vonoprazan are more effective than
conventional PPIs and endoscopic clipping and injection (epinephrine or absolute
alcohol) for preventing of rebleeding.

This study has several limitations. It was a single center retrospective study; the H.
pylori infection status of some patients was unknown, and the methods used to
diagnose H. pylori infection were not standardized. Moreover, information of the
previous ulcer bleeding was not available.

In conclusion, the mean age of patients with gastric ulcer is increasing, which
probably reflects Japan’s current aging population. The incidence of gastric ulcers
caused by ulcerogenic drugs is also increasing with age; however, H. pylori-induced
ulcers are more common in younger patients (< 70 years old).
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treatment. C: The rate of methods of each treatment. Forceps coagulation was performed from 2014; by 2016, it was performed in 90% of cases. There was a
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Figure 5 Rate of rebleeding during the two time periods. The rate of rebleeding during the second half (2012-2016) of the study was significantly lower than that in
the first half (2006-2011).
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ARTICLE HIGHLIGHTS

Research background

The two main causes of gastric ulcer bleeding are Helicobacter pylori (H. pylori) infection and
ulcerogenic medicines, although the number of cases caused by each may vary with age. In
Japan, the rate of H. pylori infection has fallen over the last decade and the number of
prescriptions for non-steroidal anti-inflammatory drugs (NSAIDs) and antithrombotic drugs is
increasing as the population ages. In Japan, the aging population is advancing rapidly. Methods
of treatment for gastric ulcer bleeding have advanced with the advent of hemostatic forceps and
potassium-competitive acid blocker (P-CAB).

Research motivation

The causes and treatments for gastric ulcer bleeding have changed over the last decade.
However at present, gastric ulcer bleeding is common disease. Hence, we examined whether
overtime there was a change in the trend of causes and treatment that may possibly reveal an
effective treatment for decreasing gastric ulcer bleeding in the future.
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Research objectives

The main aim was to examine whether there was a change in the trend of causes, treatments, and
prognosis of gastric ulcer bleeding over 10 years. The secondary aim was to examine the
relationship between factors that cause gastric ulcer bleeding, and whether this was related to
age or time.

Research methods

Data from patients admitted to the National Hospital Organization Tokyo Medical Center with a
gastric ulcer between 2006 and 2016 were examined retrospectively. Patients were selected from
the database of inpatients. We excluded gastric cancer patients. Collected data included age,
medication history, H. pylori infection, method of treatment, rate of rebleeding, and length of
hospitalization. Factors associated with gastric ulcer bleeding were evaluated using Fisher’s
exact test, Pearson’s Chi-squared test or Student’s t-test as appropriate. The Jonckheere-Terpstra
test was used to evaluate trends. A per-protocol analysis was used to examine the rate of H.
pylori infection.

Research results

There was a significant increase in the mean age over time (P < 0.01). The rate of H. pylori
infection tended to decrease over the study period (P = 0.10), whereas the proportion of patients
taking antithrombotic agents or NSAIDs tended to increase (P = 0.07). Over time, the use of
NSAIDs and antithrombotic drugs increased with age. By contrast, the rate of H. pylori infection
during the study period fell with age. H. pylori-induced ulcers accounted for the majority of cases
in younger patients (< 70 years old); however, the rate decreased with age (P < 0.01). The method
of treatment trend has changed significantly over time. The main method of endoscopic
hemostasis has changed from clipping and injection to forceps coagulation (P < 0.01), and
frequently prescribed medicines have changed from proton pump inhibitor to P-CAB (P < 0.01).
The rate of rebleeding during the latter half of the study was significantly lower than that in the
first half. The rate of Forrest Ia, Ib and Ila patients was not significantly different in the first half
and the latter half (P = 0.24).

Research conclusions

The mean age of gastric ulcer patients increased significantly in this decade. The rate of H. pylori
infection decreased and the percentage of patients taking any antithrombotics or NSAIDs tended
to rise over time. Gastric ulcers caused by ulcerogenic drugs are increasing with age and H.
pylori-induced ulcers are more common in younger patients. H. pylori induced ulcer is more
common in younger patients. H. pylori induced ulcer would decrease and the main cause of
gastric ulcer would be ulcerogenic medicines in the future. Expansion of antacid administration
for preventing injury from ulcerogenic drugs may decrease gastric ulcer bleeding. Expansion of
eradication therapy of H. pylori and administration of antacid for preventing injury from
ulcerogenic drugs may decrease gastric ulcer bleeding.

Research perspectives

The mean age of gastric ulcer bleeding patients was increasing. There was the trends, that the
gastric ulcers caused by ulcerogenic drugs were increasing with age and H. pylori-induced ulcers
were more common in younger patients. Advancement in treatment, both endoscopic
hemostasis and medicine, may contribute to reduction of rebleeding. This study suggests forceps
coagulation and P-CAB are superior methods of treatment for gastric ulcer bleeding. Further
research is needed to confirm this hypothesis. Equally important is to clarify and understand the
cause and effective treatment for idiopathic ulcer. To confirm the superiority of forceps
coagulation and P-CAB for the prevention of gastric ulcer bleeding, randomized prospective
study is warranted. In addition, a large multi-center study may be useful in clarifying the
characteristics of idiopathic ulcer.
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