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Abstract
AIM: To evaluate the applicability of AIMS65 scores in 
predicting outcomes of peptic ulcer bleeding.

METHODS: This was a retrospective study in a single 
center between January 2006 and December 2011. 
We enrolled 522 patients with upper gastrointestinal 
haemorrhage who visited the emergency room. High-
risk patients were regarded as those who had re-
bleeding within 30 d from the first endoscopy as well 
as those who died within 30 d of visiting the Emer-
gency room. A total of 149 patients with peptic ulcer 
bleeding were analysed, and the AIMS65 score was 
used to retrospectively predict the high-risk patients.

RESULTS: A total of 149 patients with peptic ulcer 

bleeding were analysed. The poor outcome group 
comprised 28 patients [male: 23 (82.1%) vs  female: 5 
(10.7%)] while the good outcome group included 121 
patients [male: 93 (76.9%) vs  female: 28 (23.1%)]. 
The mean age in each group was not significantly dif-
ferent. The mean serum albumin levels in the poor 
outcome group were slightly lower than those in the 
good outcome group (P  = 0.072). For the prediction of 
poor outcome, the AIMS65 score had a sensitivity of 
35.5% (95%CI: 27.0-44.8) and a specificity of 82.1% 
(95%CI: 63.1-93.9) at a score of 0. The AIMS65 score 
was insufficient for predicting outcomes in peptic ulcer 
bleeding (area under curve = 0.571; 95%CI: 0.49-0.65). 

CONCLUSION: The AIMS65 score may therefore not 
be suitable for predicting clinical outcomes in peptic 
ulcer bleeding. Low albumin levels may be a risk factor 
associated with high mortality in peptic ulcer bleeding.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: AIMS65 score is a novel simple score for pre-
dicting outcomes for acute upper gastrointestinal 
bleeding (UGIB). However, this scoring system is based 
on analyses of data from a mixed patient population 
with both variceal and non-variceal UGIB. The present 
study focused on the effectiveness of the AIMS65 score 
in predicting outcomes of peptic ulcer bleeding. This 
retrospective single-centre study, which included 149 
patients, revealed that the AIMS65 score may not be 
suitable for predicting outcomes in peptic ulcer bleed-
ing. Further, low albumin levels may be a risk factor as-
sociated with high mortality in peptic ulcer bleeding.
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INTRODUCTION
Acute upper gastrointestinal (GI) bleeding is a common 
emergency associated with high morbidity and medical 
expense. The yearly incidence of  acute upper GI bleeding 
is 50-150 per 100000 of  the population, with a mortal-
ity rate of  10%-14%[1]. A major cause of  acute upper 
gastrointestinal bleeding is peptic ulcer bleeding[2]. Endo-
scopic treatment and acid suppression with proton -pump 
inhibitors are most important in the management of  pep-
tic ulcer bleeding and these treatments have been reduced 
mortality[2-4]. Despite recent advances in endoscopic and 
pharmacological management, non-variceal upper gas-
trointestinal bleeding (NVUGIB) is still associated with 
considerable mortality and morbidity[5]. The recently 
published International Consensus Recommendations on 
the management of  patients with non-variceal upper GI 
bleeding recommend “early risk stratification”, by using 
validated prognostic scales[1]. Several prognostic indices 
are available, including the Rockall[6] and Baylor[7] scores; 
however, these include clinical and endoscopic compo-
nents and are therefore unsuitable for pre-endoscopic 
triage. The Glasgow-Blatchford score[8], which may be 
used for pre-endoscopic triage, compares favourably with 
the pre-endoscopic component of  the Rockall score[9,10]. 
However, it has not been adopted in routine clinical prac-
tice, because of  its limitations: it is weighted and assigns 
points to elements in the patient’s medical history, some 
of  which lack a clear definition[11]. Recently, AIMS65-a 
new simple risk score for acute upper gastrointestinal 
bleeding-has been developed and validated[12-14]. The 5 
parameters of  AIMS65 are as follows: albumin levels, 
international normalized ratio (prothrombin time), al-
tered mental status, systolic blood pressure, and age > 65 
years. However, the role and utility of  this for peptic ulcer 
bleeding has not yet been clarified since this scoring sys-
tem was based on analysis of  data from a mixed patient 
population, with acute upper GI bleeding that included 
both variceal and non-variceal UGIB. We considered 
whether this score would be useful in patients with peptic 
ulcer bleeding since the parameters evaluated in AIMS65, 
such as albumin and INR, appear to be associated with 
variceal bleeding. Therefore, in the present study, we 
aimed to evaluate the applicability of  the AIMS65 score 
in predicting outcomes of  peptic ulcer bleeding.

MATERIALS AND METHODS
Patients
This study was performed in St. Paul’s Hospital, Catholic 
Medical Center, South Korea. This retrospective analysis 
included patients enrolled consecutively between January 

2006 and December 2011. The study was reviewed and 
approved by the institutional review board. Patients were 
considered eligible for inclusion if  they were over 18 years 
of  age and had visited the emergency room (ER) for any 
upper GI bleeding symptoms, including melena, hae-
matemesis and/or haematochezia. Of  these, only patients 
who underwent endoscopy were included in the analysis. 
Exclusion criteria for the study were as follows: patients 
who did not undergo upper GI endoscopy; presence of  
variceal bleeding, bleeding ulcer from the anastomosis 
following gastrectomy, bleeding due to stomach cancer, 
obscure GI bleeding, Mallory-Weiss syndrome or angi-
odysplastic bleeding; and inability to follow up after 30 d 
from visiting the ER (determined from patient charts). 

The variables examined included demographic fac-
tors (age and sex), vital signs (pulse, systolic blood pres-
sure, diastolic blood pressure, temperature and respira-
tory rate), mental status, results of  laboratory tests and 
underlying co-morbid conditions. Altered mental status 
was defined as physician-charted findings of  “disorient-
ed”, “stupor”, or “coma”. Vital signs, mental status and 
laboratory test results on the day of  admission, including 
routine chemistry and haematology, were recorded.

Definitions
High-risk patients were defined as those who suffered re-
bleeding within 30 d of  the first endoscopy along with 
those who died within 30 d from visiting the ER. Re-
bleeding was characterized as fresh haematemesis and/or 
melena associated with the development of  shock (pulse 
> 100 beats/min, systolic blood pressure < 100 mmHg), 
or a reduction in haemoglobin concentration greater 
than 2 g/dL over 24 h[15]. Re-bleeding also included cases 
requiring repeat endoscopy, surgical intervention or any 
interventional radiology procedure. Patient charts and/or 
electronic patient records were used to evaluate 30-d 
mortality. All high-risk patients were included in the “poor 
outcome” group. 

Regarding the AIMS65 score, the following 5 fac-
tors were included: serum albumin < 3.0 g/dL, INR > 
1.5, altered mental status, systolic blood pressure ≤ 90 
mmHg, and age > 65 years. Each risk factor carries 1 
point. Mortality risk can be differentiated as low (AIMS65 
0-1 risk factors) or high (AIMS65 2-5 risk factors)[12]. We 
investigated whether the AIMS65 scores could predict 
patients with poor outcomes. 

Statistical analyses
Categorical data are presented as mean ± SD. The χ 2 test 
or Fisher’s exact test were applied to evaluate categori-
cal variables. The t-test was used to evaluate continuous 
variables. Differences between good and poor outcomes 
were assessed using the χ 2 test and t-tests. Both univari-
ate and multivariate analyses were performed [SAS sys-
tem for Windows (release 9.2; SAS Institute, Cary, NC, 
United States)]. P < 0.05 was considered statistically sig-
nificant. The score for the area under curve (AUC) was 
suggested through the receiver operating curve (ROC) 
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using the cut-off  value of  the AIMS65 score (MedCalc 
ver. 11.2.1.0).

RESULTS
We reviewed 522 patients over the age of  18 years who 
visited the ER of  St. Paul’s Hospital, Catholic Medical 
Center, South Korea, for complaints of  upper GI bleed-
ing, including haematemesis, melena, and/or haemato-
chezia. Overall, we excluded 373 patients from the study 
for the following reasons: 112 patients did not undergo 
endoscopy, 206 patients were diagnosed with gastro-
intestinal bleeding from causes other than peptic ulcer 
(variceal bleeding, 137; Mallory-Weiss syndrome, 46; 
gastric cancer bleeding or bleeding ulcer during gastrec-
tomy, 23; and other causes such as obscure GI bleeding 
or angiodysplastic bleeding, 41), and 14 patients were 
lost to follow-up. Thus, 149 patients with peptic ulcer 
bleeding were included in the final analysis (Figure 1). 

The poor outcome group comprised 28 patients [male: 
23 (82.1%) vs female: 5 (10.7%)] while the good outcome 
group included 121 patients [male: 93 (76.9%) vs female: 
28 (23.1%)]. The mean age in each group was not signifi-
cantly different (good outcome group vs poor outcome 
group; 66.4 ± 13.0 vs 62.9 ± 15.9; P = 0.216). The serum 
albumin level in the poor outcome group was slightly 
lower than that in the good outcome group; however, 
this difference was not statistically significant (Table 1). 
The poor outcome group included the following out-
comes: repeat endoscopy (n = 24), operation (n = 3), and 
death (n = 1).

With regard to the AIMS65 score, 43 (35.5%) pa-
tients from the good outcome group and 5 (17.9%) pa-
tients from the poor outcome group scored 0 (P = 0.071). 
For the prediction of  poor outcome, the AIMS65 score 
had a sensitivity of  35.5% (95%CI: 27.0-44.8) and a 
specificity of  82.1% (95%CI: 63.1-93.9) at a score of  0. 
Sensitivity and specificity were also suboptimal at higher 
decision thresholds (≤ 1, ≤ 2, and ≤ 3) (Table 2). The 
AIMS65 score was thus insufficient in predicting out-
comes in peptic ulcer bleeding (AUC = 0.571; 95%CI: 
0.49-0.65) (Figure 2).

DISCUSSION
Peptic ulcer bleeding is the most common cause of  acute 
non-variceal upper GI bleeding with high mortality, es-
pecially in older patients[16-18]. It is widely accepted that 
endoscopy should be performed as soon as possible, i.e., 
within 24 h of  presentation at the hospital, and it is rec-
ommended that validated prognostic scales are applied to 
such patients for optimal management[1,19]. These strate-
gies make it possible to identify high-risk lesions, such as 
active haemorrhage, non-bleeding visible vessels or non-
bleeding adherent clots, and apply endoscopic therapy to 
these for improved prognosis. 

The most consistently reported predictors of  mortal-
ity and re-bleeding in NVUGIB have been age, number 
of  co-morbid conditions and haemodynamic instabil-
ity[20-23]. Several prognostic scales have been developed; 
however, these are not often adopted in routine clinical 
practice because of  their complexity. In comparison, 
the AIMS65 score, which accurately predicts in-hospital 
mortality and length of  stay, is a very simple risk score 
predicting outcomes in patients with acute upper GI 
bleeding[12]. Two recent reports confirmed the applicabil-
ity of  AIMS65 in acute upper GI bleeding patients, in-
cluding bleeding of  variceal and non-variceal origin[12,13]. 
However, whether the AIMS65 score is applicable for 
predicting outcomes in patients of  non-variceal GI 
bleeding remains uncertain, since 2 of  the 5 risk factors 
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522 Eligible patients

Exclusion: 249
Varix: 137

No endoscopy: 112

273 patients

Exclusion: 124
Mallory-Weiss syndrome: 46

Cancer: 23
Obscure GI bleeding: 41

Follow-up loss: 14

149 patients

Good outcome
121 patients

Poor outcome
28 patients

Figure 1  Study enrolment. GI: Gastrointestinal.
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Figure 2  The receiver operating curve using the cut-off value of the 
AIMS65 score.
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Table 1  Characteristics of good vs  poor outcome  n  (%)

in AIMS65 scores are generally accepted as poor prog-
nostic factors of  liver cirrhosis, i.e. serum albumin < 
3.0 g/dL and INR > 1.5. Therefore, the AIMS65 score 
might be useful for predicting outcomes in variceal GI 
bleeding but not in non-variceal GI bleeding. Our pres-
ent results revealed a disappointing ROC value for the 
AIMS65 score, indicating that the AIMS65 score was 
not particularly useful for predicting poor outcomes in 
patients with peptic ulcer bleeding. 

Interestingly, the mean serum albumin level in the 
poor outcomes group was slightly lower than that in the 
good outcomes group although this difference was not 
statistically significant (P = 0.072). This may have been 
caused by the inclusion of  patients with co-morbidities 
other than liver cirrhosis in the poor outcomes group. 
On the other hand, low serum albumin levels may be a 
single prognostic factor predicting outcomes in patients 
with peptic ulcer bleeding. Two recent studies have 
demonstrated that serum albumin level ≤ 3 g/dL or < 

2.6 g/dL are associated with the in-hospital mortality in 
patients with non-variceal GI bleeding[24,25]. In terms of  
INR, systemic review has shown that the INR does not 
predict re-bleeding among NVUGIB patients[26]. Howev-
er, INR ≥ 1.5 has been shown to be independently as-
sociated with in-hospital mortality in upper GI bleeding 
in the UK[27]. More research is needed to clarify whether 
the albumin level and INR can indeed predict outcomes 
in patients with non-variceal GI bleeding.

This study has certain limitations. First, this is a retro-
spective single-centre study. Second, we enrolled only pa-
tients who underwent endoscopy and excluded patients 
who refused endoscopy or were discharged by the emer-
gency department. In addition, patients with bleeding 
due to stress ulcers in the ICU were excluded because 
this was considered to be related to other co-morbidities 
rather than peptic ulcer disease specifically. These ex-
clusions may create a bias. Third, it is possible that the 
small sample size especially that for the poor outcome 

1849 February 21, 2014|Volume 20|Issue 7|WJG|www.wjgnet.com

Total (n  = 149) Good outcome (n  = 121) Poor outcome (n  = 28) P  value

Diagnosis Gastric ulcer 117 (78.5) 92 (76.0) 25 (89.3) 0.124
Duodenal ulcer   32 (21.5) 29 (24.0)   3 (10.7)

Sex Male 116 (77.9) 93 (76.9) 23 (82.1) 0.544
Female   33 (22.1) 28 (23.1)   5 (17.9)

Age mean ± SD 62.9 ± 15.9 62.1 ± 16.4 66.3 ± 13.0 0.216
< 65 yr   72 (48.3) 62 (51.2) 10 (35.7) 0.139
≥ 65 yr   77 (51.7) 59 (48.8) 18 (64.3)

Systolic BP mean ± SD 110.9 ± 22.6 109.8 ± 22.7 115.4 ± 22.4 0.243
≤ 90   36 (24.2) 31 (25.6)   5 (17.9) 0.387
> 90 113 (75.8) 90 (74.4) 23 (82.1)

Albumin mean ± SD 3.3 ± 0.6 3.4 ± 0.6 3.1 ± 0.6 0.072
< 3.0   47 (31.5) 35 (28.9) 12 (42.9) 0.153
≥ 3.0 102 (68.5) 86 (71.1) 16 (57.1)

INR (PT) mean ± SD 1.2 ± 0.8 1.2 ± 0.8 1.2 ± 0.2 0.537
≤ 1.5 138 (92.6) 113 (93.4) 25 (89.3)  0.4341

> 1.5 11 (7.4) 8 (6.6)   3 (10.7)
Mental status alert 144 (96.6) 117 (96.7) 27 (96.4) 0.999

drowsy, coma   5 (3.4) 4 (3.3) 1 (3.6)
AIMS65 score 0   48 (32.2) 43 (35.5)   5 (17.9)  0.2721

1   49 (32.9) 37 (30.6) 12 (42.9)
2   34 (22.8) 26 (21.5)   8 (28.6)
3   15 (10.1) 13 (10.7) 2 (7.1)
4   3 (2.0) 2 (1.7) 1 (3.6)

< 2 (0–1)   97 (65.1) 80 (66.1) 17 (60.7) 0.589
≥ 2 (2–5)   52 (34.9) 41 (33.9) 11 (39.3)

< 1   48 (32.2) 43 (35.5)   5 (17.9) 0.071
≥ 1 101 (67.8) 78 (64.5) 23 (82.1)

1Mean ± SD tested by t-test, n (%) tested using the χ 2 test and Fisher’s exact test. BP: Blood pressure; INR (PT): International normalized ratio (prothrombin time).

Table 2  Sensitivity, specificity, positive and negative predictive values, and area under the receiver operating curve using the 
AIMS65 score cut-off point

AIMS65 score cut-off point Sensitivity Specificity Positive predictive value Negative predictive value Area under the ROC curve

≤ 0 35.5% 82.1% 89.6 22.8 0.571
≤ 1 66.1% 39.3% 82.5 21.2 (SE: 0.054
≤ 2 87.6% 10.7% 80.9 16.7 95%CI: 0.49-0.65)
≤ 3 98.4%   3.6% 81.5 33.3

ROC: Receiver operating curve; SE: Standard error; CI: Confidence interval.
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group, could affect the results of  this study. However, 
the current study is the first to examine the applicability 
of  the AIMS65 score in patients with peptic ulcer bleed-
ing taking re-bleeding into consideration, which was 
not evaluated previously in their study[12]. Fourth, ethnic 
differences between Western population and Asian may 
have affected our results. Although the Blatchford score 
and Rockall score are useful for predict prognoses in 
Western populations, a recent study demonstrated that 
in Asians, only the Blatchford score was appropriate for 
predicting low-risk patients who do not need therapeutic 
endoscopy[28].

In conclusion, the AIMS65 score may not be suit-
able for predicting outcomes in patients with peptic 
ulcer bleeding. A low albumin level may be a risk factor 
associated with high mortality in patients with peptic 
ulcer bleeding. However, further studies are necessary 
to validate the role of  the AIMS65 score in variceal and 
non-variceal GI bleeding and its usefulness in identifying 
high-risk patients needing endoscopic therapy. 
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