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Background: Peptic ulcer bleeding (PUB) is the main cause of non-variceal upper gastrointestinal bleeding
(UGIB). Endoscopic treatment and acid suppression with proton-pump inhibitors (PPIs) are most important
in the management of PUB and these treatments have reduced mortality. However, elderly patients
sometimes have a poor prognostic outcome due to severe comorbidities.

Methods: A retrospective study was performed on 504 cases with acute non-variceal UGIB who were
examined in our hospital, in order to reveal the risk factor of a poor outcome in elderly patients.

Results: Two hundred and thirty-four cases needed hemostasis; 11 cases had unsuccessful endoscopic
treatments; 31 cases had re-bleeding after endoscopic hemostasis. Forty-three cases died within 30 days
after the initial urgent endoscopy, but only seven cases died from bleeding. Elderly patients aged over
65 years had more severe comorbidities, and were prescribed non-steroidal anti-inflammatory drugs
(NSAIDs), antiplatelet agents and/or anticoagulation agents, more frequently, compared with non-elderly
patients. The significant risk factor of needing hemostatic therapy was the taking of two or more NSAIDs,
antiplatelet agents and/or anticoagulation agents. The most important risk of a poor outcome in elderly
patients was various kinds of severe comorbidities. And so, it is important to predict such an outcome in
these cases. AIMS65 is a simple and relatively useful scoring system that predicts the risk of a poor outcome
in UGIB. High-score patients via AIMS65 were associated with a high mortality rate because of death from
comorbidities.

Conclusions: The elderly patients in whom were prescribed two or more NSAIDs, antiplatelet agents
and/or anticoagulation agents, should have UGIB prevented using a PPI. The most significant risk of a
poor outcome in elderly patients was severe comorbidities. We recommend that elderly patients with UGIB

should be estimated as having a poor outcome as soon as possible via the risk scoring system AIMS65.
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Introduction

Upper gastrointestinal bleeding (UGIB) is a common
medical emergency and an important cause of morbidity
and mortality. Peptic ulcer bleeding (PUB) is the main
cause of non-variceal UGIB (1,2). Non-steroidal anti-
inflammatory drugs (NSAIDs), low-dose aspirin (LDA)
use, and Helicobacter pylori (H. pylori) infections are the
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main risk factors for UGIB (3,4). It is assumed that the
burden of peptic ulcers has lessened due to advancements
in endoscopic techniques, reduced prevalence of
H. pylori, and increased utilization of acid suppressive drug
therapy (2-5). In Japan, the rate of H. pylori infection has
declined in young people (6,7), but there are serious cases

of comorbidities and concomitant medications such as
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NSAIDs and antithrombotic drugs in elderly people, so
that the causes of bleeding and treatment outcomes are
predicted to differ with age.

Current epidemiological data show that elderly patients
tend to have comorbidities, and they experience worse
outcomes than non-elderly UGIB patients (8,9). Therefore,
elderly patients with UGIB should have a predicted
outcome (poor prognosis, refractory to treatment, long-
term hospitalization, and so on) as soon as possible on their
first visit via the appropriate risk scoring system (10). Several
risk scoring systems, e.g., Glasgow-Blatchford score and
Rockall risk score, have been devised to identify patients
with acute non-variceal UGIB who are at a high risk of poor
outcomes (11,12). However, many of these scoring systems
are not widely used in clinical practice due to complicated
calculations. On the other hand, AIMS65 evaluates only five
risk factors, which accurately predicts in-hospital mortality
and length of stay, and is a very simple risk scoring system
for predicting outcomes in patients with acute UGIB
(Table 1) (13). In fact we reported that elderly patients over
the age of 70 years had many severe comorbidities and a poor
prognosis (14). Since AIMS65 sets a high risk for patients age
65 and older, we re-analyzed whether the prognosis and risk
factors would be changed between the elderly group (over
65 years old) and the non-elderly group (younger than 65).

Methods

During the study period between 2003 and 2011, there
were 570 UGIB cases overall consisting of 504 cases of non-
variceal UGIB and 66 cases of variceal bleeding at Tottori
University Hospital. The consecutive 504 cases underwent
urgent endoscopic examination due to symptoms such as
hematemesis, melena and revealed stigmata of the non-
variceal UGIB. Before urgent endoscopic examination, in
principle, we had acquired written informed consent from
all patients.

These patients had their background (age, sex,
comorbidities, concomitant drug, etc.), clinical information at
first visit (vital sign, conscious state, endoscopic findings, cause
of bleeding, etc.), treatment status (required or not required
treatments including endoscopic hemostasis, interventional
radiology (IVR) and surgery; could or could not complete
hemostasis, etc.) and their clinical outcomes analyzed.
Refractory bleeding was defined as unsuccessful endoscopic
hemostasis or recurrent bleeding, and poor outcome was
defined when patients died in-hospital within 30 days.

Furthermore, the relationship between AIMS65 and
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Table 1 AIMSG65 scoring system

Risk factors Score
Albumin <3.0 g/dL 1
International normalized ratio >1.5 1
Altered mental status 1
Systolic blood pressure <90 mmHg 1

Age >65 years 1
Maximum score 5

Table 2 Cause of upper gastrointestinal bleeding

Causes Number of cases  Percent (%)
Gastric ulcer 206 41
Duodenal ulcer 90 18
Malignant tumor 54 11
Mallory-Weiss syndrome 39 8
Esophagitis 43 8
Gastritis 22 4
Angioectasia 17 3
Anastomotic ulcer 16 3
Other 18 4
Total 504 100

outcome was investigated. AIMS65 scores only five risk
factors, each with one point: albumin less than 3.0 g/dL,
international normalized ratio greater than 1.5, altered
mental status, systolic blood pressure 90 mmHg or lower,
and age over 65 years (Table 1) (13).

Statistical analysis was performed by Chi-square test
or m x n (3x2) test for categorical variables. A P value
<0.05 was considered statistically significant. Furthermore,
sensitivity, specificity and negative predictive value (NPV)
of the stratification of death risk by AIMS65 were analyzed.

Results
Patient background and characteristics

Table 2 shows the causes of UGIB in this study cohort.
Gastric ulcers were the most frequent with 206 cases (41%),
duodenal ulcers were seen in 90 cases (18%), and peptic

ulcers occupied more than 60% when anastomotic ulcers
were also added (n=312). Among the 312 cases (62%) of
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Table 3 Patient background comparison by age

Total cases Non-el(clesrtl_,))/ group Elde(r;)(/5 g)roup
N=504; mean, 206; mean, 298; mean,
66 year-old 51 year-old 75 year-old
M:F (356:148) 147:59 209:89
Comorbidities (all) 124 (60%) 256 (86%)*
Cardiac disease 11 (5%) 62 (21%)*
Cerebrovascular disease 13 (6%) 43 (14%)**
Orthopedic disease 7 (3%) 33 (11%)**
Malignancy 55 (27%) 104 (35%)*
Concomitant (all) 72 (35%) 152 (51%)"
Antithrombotic agent 21 (10%) 100 (34%)*
NSAIDs 63 (31%) 123 (41%)*
Onset in-hospital 60 (29%) 128 (43%)*

Significantly higher in the elderly group: *P<0.00001, **P<0.005,
"P<0.0001, *P<0.05. Low dose aspirin was included in both
NSAIDs and antithrombotic drugs.

Table 4 Clinical outcome

Outcome Details Total

Required intervention ~ Necessary 234 (46%); 504 (100%)
unnecessary 270 (54%)

Refractory bleeding Re-bleeding 31 (6%); 42 (8%)
unsuccessful endoscopic
treatment 11 (2%)

Poor prognosis Death from bleeding 43 (8%)

7 (1%); death from
comorbidity 36 (7%)

ulcer lesions, 197 cases fell into Forrest classification Ia,
Ib, or IIa, which were considered as an absolute indication
for endoscopic treatment and treated immediately. There
were 29 cases in Ia, 68 in Ib and 100 in IIa. Thirty-six
cases were classified as IIb, and the remainder (n=79) had
“clean-based ulcers”. There were 186 NSAIDs users and
121 antithrombotic drug users. LDA was prescribed in
73 cases, warfarin potassium in 56, thienopyridine derivative
agent in 25, cilostazol in 8 and heparin in 4. None took
direct oral anticoagulants (DOACs).

The patient backgrounds of 504 cases were examined by
separating elderly people and non-elderly people at the cut
off age of 65 (Tuble 3). In the elderly group, complications
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of each comorbid diseases were significantly more frequent
(P<0.00001), in particular cardiac disease, cerebrovascular
disease, and orthopedic disease were substantially more
frequent. In addition, antithrombotic agents and NSAIDs
were also prescribed significantly more frequently in the
elderly group (P<0.00001 and P<0.05, respectively). As for
the frequency of the use of antithrombotic drugs, they were
significantly different in LDA, warfarin, and thienopyridine
derivative agent between the elderly and non-elderly group
(P<0.01). Also, the elderly group had significantly more
cases of onset in-hospital symptoms (P<0.001).

Outcome

Two hundred and thirty-four cases needed hemostasis;
11 cases underwent unsuccessful endoscopic treatment and
31 cases underwent re-bleeding after endoscopic hemostasis.
Forty-three cases died within 30 days after initial urgent
endoscopy, but only seven cases died from UGIB (Tuble 4).
Among the study cohort, the percent of patients using
multiple concomitant medications was 10%. In this multi-
drug using group, the requirement of hemostatic treatment
rate was significantly higher compared with the group
without concomitant medication and the single-drug using
group. The treatment requirement rate (excluding spraying
thrombin alone) was higher (P<0.05) in a comparison of
the three groups: without concomitant medication, the
single agent, and multiple concomitant medications groups.
The rate of hemostasis treatment tended to increase as the
number of concomitant medications increased (Figure I).

In the elderly group, the in-hospital mortality rate
tended to be higher within 30 days compared to the
non-elderly group (P<0.14). As a result of the analyzing
prognosis by age and the cause of death, the highest cause
of death was advanced malignant tumors in the non-elderly
group, whereas in the elderly group the mortality rate due
to severe comorbidities other than malignancy was higher

(Figure 2).

Relationship between AIMS65 and the outcome

AIMSG65 evaluated the five risk factors as described above,
with equal weight given for each risk factor, ranged 0-5
(1able 1). In the original article, a score of 0-1 is categorized
as low-risk, and a score of 2 or more is categorized as high-
risk. Employing AIMS65, UGIB cases over 65 years old
have at least a score of 1 (age >65).

Among the patients examined, only 270 cases were
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capable of being studied using AIMS65. Albumin and PT-
INR are necessary to evaluate AIMS65, but either or both
of these two items were not measured in the remaining
cases. In the 270 cases in which AIMS65 was calculated,
143 (53%) cases were stratified into high-risk, 53 cases had
clinical intervention performed, and 10 cases (8%) had
refractory bleeding. In the 127 low-risk patients, the NPV
of refractory bleeding was 92% (117/127). On the other
hand, the mortality rate in the low-risk patients was 3%
(4/127) and the NPV of a poor outcome was 97% (123/127)

Treatment rate of concomitant single-drug or multi-drug use
P<0.05

NS N: P<0.05

100%

Treatment
unnecessary

80% ¥ Requires
hemostasis
60%

40%
123 80
20% (44%) (46%)

0%

Without Single-drug

Multi-drug
concomitant use use

p=0.061 (3x 2 test)

Figure 1 Relationship between concomitant medications and the

requirement of hemostasis was shown.

Non-elderly group

breakdown

Death from
comorbidities

m Recovering

m Death by bleeding
u Death from comorbidities other than cancer
B Death from cancer
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(Tuble 5). A higher AIMS65 score was associated with a
higher mortality rate. Especially in the 18 cases with a score
of 4-5; 6 (33%) cases died from comorbidities (Figure 3).

Discussion

This study examined urgent endoscopy in our department,
not only in patients who came in as emergency outpatients
due to hematemesis and/or melena, but also patients with
UGIB, which occurred in-hospital, were included. There
was also the specialty of a university hospital. In total,
43% in the elderly group and 29% in the non-elderly
group had conditions that were onset in-hospital, and the
incidence of hospitalization was significantly higher in
the elderly group. There are several reports about UGIB
that show that those who develop it during hospitalization
have a poorer prognosis than outpatients (1,15). The
prevalence of all comorbidity diseases, such as cardiac
disease, cerebrovascular disease, orthopedic disease and the
combination rate of antithrombotic drugs/NSAIDs were
also significantly higher in the elderly group, as expected.
On the other hand, in both groups, the tumor burden ratio
had no significant difference, but the study population could
have a facility bias.

The necessity of hemostasis treatment was judged by the
Forrest classification of endoscopic findings (16), and the
endoscopic treatment was indicated in the cases of principle

Elderly group

breakdown

Death from
comorbidities

u Recovery

m Death by bleeding
u Death from comorbidities other than cancer
m Death from cancer

Malignant tumor merger rate: non elderly group 27%, elderly group 35% (frequency: N.S.)

Figure 2 Prognosis and cause of death by age group was shown.
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Table 5 Relationship between prognosis and AIMS65 score
AIMSB5 score

Prognosis Total cases
0-1 >2

Dead 4 18 22

Recovering 123 125 248

Total 127 143 270

Sensitivity 18/22: 82%; specificity 123/248: 50%; negative
predict value 123/127: 97%.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

0 1 2 3 4 5
malive | 50 73 71 42 10 2
H dead 1 3 6 6 4 2

2% 4% 8% 13% 29% 50%
Mortality Rate

Figure 3 Distribution of mortality by AIMS65 score was shown.

Ia, Ib, ITa. In this study, 312 cases (62%) had ulcer lesions,
of which 197 cases had a Forrest classification of Ia, Ib, or
ITa, which was seen as an absolute indication for treatment,
36 cases were classified as IIb, and the remainder had “clean-
based ulcers”. Many of the diseases other than ulcers (such as
UGIB originating from gastritis, esophagitis, or malignant
tumors, etc.) did not require hemostasis. As a result, 46% of
the cases required hemostasis treatment. The results were
nearly equivalent to prior reported frequencies (1,2).

There were 42 cases (8%) of refractory bleeding
(unsuccessful endoscopic hemostasis or recurrent bleeding)
in required hemostasis cases. Of these, seven bleeding related
deaths existed. The cause of bleeding related to death was
in the case that the patient could not tolerate hemostasis
treatment due to poor general condition, and/or massive
bleeding from cancer and the large blood vessel (artery).
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Although it has been reported, in cases of major bleeding
in which the source of bleeding cannot be confirmed,
computed tomography (CT) angiography and/or IVR should
be performed as soon as possible for the determination of
the hemostasis by IVR and surgery promptly performed
(17-19). Although not yet recommended by the international
guideline (10) and the latest guidelines in Japan (20,21), the
usefulness of non-contrast and contrast CT for UGIB has
also been shown (22).

There is no doubt that NSAIDs and LDA raise the
frequency of ulcers (3-5), as shown in this study, but there
was no significant difference in the frequency of necessity
of hemostasis treatment when simply examined with or
without concomitant medication. However, in the group
of patients using two or more concomitant medications
(the multi-drug group), the treatment requiring rate
was significantly higher than not only that of the group
without concomitant medication but also that of the
group using a single agent (the single-drug group). In
Japan, proton-pump inhibitor (PPI) is recommended
in the latest guidelines for the prevention of NSAIDs
ulcers, especially for relapse under LDA administration.
Consensus reports that PPI should be administered
depending on the case (the elderly, anticoagulant therapy,
administration example of two or more antithrombotic
drugs, etc.) have been proposed according to cases
even with oral antithrombotic drugs alone (23,24). On
the other hand, there have been reports that histamine
2 receptor antagonists (H2RA) and certain mucosal
protective agents have a preventive effect against NSAIDs
ulcers (25,26). On the contrary, PPI has also been
reported as a possible exacerbating factor for NSAIDs-
induced small intestinal ulcers (27,28). It is known (3)
that the risk of bleeding further increases as the number
of concomitant medications increases, as suggested in this
study. In total, PPI administration is considered essential
for multiple concomitant drugs users.

It is extremely important to evaluate UGIB patients
in acute stages with a risk scoring system on their first
visit. The guidelines for UIGB recommend early risk
stratification into low and high-risk categories for re-
bleeding and mortality by using a risk scoring system (10).
The most consistently reported predictors of mortality and
re-bleeding in non-variceal UGIB have been age, number
of co-morbid conditions and hemodynamic instability.
Several risk scoring systems have been devised, particularly
the Glasgow-Blatchford score and the Rockall risk score,
the two well known risk scoring systems, have been used for
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predicting outcomes in patients with UGIB (11,12). Both
the systems were sensitive with regard to the prediction
of the necessity of hemostasis but seemed complicated in
the emergent settings. The number of patients stratified
into low-risk based on these scores was small in the current
study. By comparison, the AIMS65 score, which accurately
could predict in-hospital mortality and length of stay, is
a very simple risk score for predicting outcomes in acute
UGIB cases (13) (Table 1) in particular problems in elderly
people. AIMS65 has no item that directly scores advanced
malignant disease, serious heart disease, renal dysfunction
requiring dialysis, etc. On the other hand, even with a low-
score case, there might be the possibility of death due to
underlying diseases. Although this is the limit of AIMS65,
many patients who died even with low scores could predict
their prognosis from the existence of comorbidities that
obviously have a poor prognosis. On the contrary, despite
not reflecting on the above medical history, it is worthwhile
to predict the higher mortality rate in relation to a higher
AIMS65 score.

Conclusions

In the elderly who were prescribed two or more among
NSAIDs, antiplatelet agents and anticoagulation agents,
hemostatic treatment rates were significantly higher. The
most significant risk for poor outcome in the elderly was
severe comorbidities. The elderly patients with severe
coexisting diseases, in particular multiple antithrombotic
agents or NSAIDs combined users, should prevent UGIB
by using a PPI. We recommend that elderly cases of UGIB
should be given a poor outcome estimation as soon as
possible via the risk scoring system AIMS65.
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