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Clinical Application of AIMS65 Scores to Predict Outcomes in

Patients with Upper Gastrointestinal Hemorrhage
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Background/Aims: To evaluate the ability of the recently proposed albumin, international normalized ratio (INR), mental status,
systolic blood pressure, age >65 years (AIMS65) score to predict mortality in patients with acute upper gastrointestinal bleeding (UGIB).
Methods: AIMS65 scores were calculated in 251 consecutive patients presenting with acute UGIB by allotting 1 point each for
albumin level <30 g/L, INR >1.5, alteration in mental status, systolic blood pressure <90 mm Hg, and age >65 years. Risk stratification
was done during the initial 12 hours of hospital admission.

Results: Intensive care unit (ICU) admission, endoscopic therapy, or surgery were required in 51 patients (20.3%), 64 (25.5%), and 12
(4.8%), respectively. The predictive accuracy of AIMS65 scores =2 was high for blood transfusion (area under the receiver operator
characteristic curve [AUROC], 0.59), ICU admission (AUROC, 0.61), and mortality (AUROC, 0.74). The overall mortality was 10.3%
(n=26), and was 3%, 7.8%, 20%, 36%, and 40% for AIMS65 scores of 0, 1, 2, 3, and 4, respectively; these values were significantly higher
in those with scores >2 (30.9%) than in those with scores <2 (4.5%, p<0.001).

Conclusions: AIMS65 is a simple, accurate, non-endoscopic risk score that can be applied early (within 12 hours of hospital admission)

in patients with acute UGIB. AIMS65 scores >2 predict high in-hospital mortality. Clin Endosc 2015;48:380-384
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INTRODUCTION

Upper gastrointestinal bleeding (UGIB) is a gastrointestinal
emergency that can result in significant morbidity, mortality,
and use of health care resources.' The etiology of UGIB can
vary from trivial causes like gastric erosions to potentially fa-
tal conditions like aorto-enteric fistula. UGIB therefore raises
significant concern upon presentation in emergency depart-
ments. Accurate risk assessment for triaging and prognosti-
cation is extremely important. Accurate risk stratification will
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enable urgent endoscopy and intensive care monitoring for
high-risk patients, and facilitate discharge of low-risk patients
from emergency care units. Various risk-scoring systems have
been used to predict clinical outcomes in patients with UGIB.
Most are cumbersome, require multiple variables including
endoscopic appearance, and cannot be applied early. Rapid
risk assessment in emergency settings is difficult in most of
these scoring systems. The most widely applied scoring sys-
tems include the Glasgow-Blatchford Bleeding Score (GBS)’
and the clinical Rockall score.” These scores utilize only
pre-endoscopy criteria; however, the full Rockall score also
utilizes endoscopic criteria.’ There are no clear data showing
that these scoring systems successfully predict clinical out-
comes. A recently proposed scoring system, AIMS65, was
found to be a simple, accurate risk score to predict in-hospital
mortality, length of hospital stay, and health care costs in pa-
tients with acute UGIB. The AIMS65 consists of the following
components: albumin level <3.0 g/dL (A), international nor-



malized ratio (INR) >1.5 (I), altered mental status (M), systolic
blood pressure <90 mm Hg (S), and age >65 years (65). When
more than two components of the AIMS65 are present, the
mortality risk is considered to be high.” Another study from
Saltzman et al.” showed the AIMS65 score to be superior to
the GBS in predicting inpatient mortality from UGIB, where-
as the GBS was superior for predicting the need for blood
transfusion.’ In the current study, we applied the ATMS65
to patients with UGIB to evaluate its predictive accuracy for
blood transfusion, endoscopic therapy, intensive care unit
(ICU) admission, and surgery, as well as predicting rebleeding,
length of hospital stay, and mortality.

MATERIALS AND METHODS

We retrospectively evaluated patients presenting with UGIB
who underwent endoscopy from January to December 2012.
This study was performed in a tertiary care academic center
in Doha, Qatar with approval from the Institute Research
Committee (IRB number, RP: 14186/14). The inclusion criteria
were: (1) all patients above 14 years of age, (2) acute UGIB
presenting within 24 hours of hemorrhage onset, and (3) en-
doscopic evaluation within 12 hours of hospital admission.
The exclusion criterion was patients with late presentation (>24
hours) after UGIB onset.

UGIB was diagnosed based on clinical presentation of cof-
fee ground vomiting, hematemesis, melena, and the presence
of blood in nasogastric aspirate. All patients with UGIB are
admitted to the emergency unit of our hospital and undergo
routine laboratory evaluation with complete blood count, co-
agulation profile, and basic biochemistry. Gastroenterologists
on call are informed immediately, and patients with signifi-
cant hemorrhage undergo urgent endoscopic evaluation with-
in 12 hours. Patients receive resuscitative measures and are
transferred to the ICU when they have signs of shock or al-
tered sensorium. Patients with massive hemorrhage with risk
of aspiration undergo prophylactic endotracheal intubation.
We retrospectively recorded and analyzed baseline clinical
data, laboratory reports, transfused blood units, endoscopic
records, and subsequent follow-ups until patient death or dis-
charge.

All patients with non-variceal UGIB in our emergency de-
partment were started on oral proton pump inhibitors before
undergoing endoscopy, followed by doses at 6-hour intervals
(every 6 hours). The duration of treatment was dependent on
the endoscopic findings and clinical course. Intravenous ter-
lipressin (2 mg every 6 hours) was started in all patients with
suspected variceal bleeding. Blood transfusion was indicated
for UGIB patients with hemoglobin less than 8 g/dL or with
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signs of hemodynamic instability despite fluid resuscitation.
The decision to transfuse blood was made on a case-to-case
basis depending on the patient’s cardiac status and the pres-
ence of comorbidities. AIMS65 scores were calculated by al-
lotting 1 point each for albumin (A) levels < 30 g/L, INR (I) >
1.5, alteration in mental status (M), systolic blood pressure (S)
<90 mm Hg, and age >65 years. The predictive accuracy of the
AIMS65 score for mortality was calculated. Other outcome
measures indicating the course of illness were also calculated,
including blood transfusion, endoscopic therapy, ICU admis-
sion, and surgery; as well as the incidence of rebleeding and
duration of hospital and ICU stay.

Data analysis

Statistical analysis was performed using IBM SPSS version
22.0 (IBM Co., Armonk, NY, USA). Data were evaluated for
any outliers, errors, and missing values. When the data were
normally distributed, continuous variables were compared
using the Student ¢-test. For more than two groups, one-way

Table 1. Characteristics of Patients with Upper Gastrointestinal Bleeding
(n=251)

Characteristic Value
Age, yr 52 (15-84)
Male to female ratio 3.3:1
Etiology of hemorrhage
Gastric ulcer 34 (13.5)
Duodenal ulcer 70 (27.8)
Both gastric and duodenal ulcers 4(1.6)
Gastroduodenal erosions 27(10.7)
Esophageal varices 32 (12.7)
Miscellaneous 36 (14.3)
Endoscopic therapy 64 (25.5)
Endoscopic variceal ligation 19 (7.5)
Combined (heater probe and Injection 19 (7.5)
sclerotherapy)
Injection sclerotherapy 13 (5.1)
Hemoclips 7(2.7)
Surgery 12 (4.7)
Blood transfusion requirement 184 (73.3)
Rebleeding 21(8.3)
Intensive care unit admission 54 (21.5)
Mean intensive care unit stay, day 4.6+5.4
Mean hospital stay, day 10.6+16.9
Mortality 26 (10.3)

Values are presented as median (range), number of patients (%),
or mean+SD.
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analysis of variance was used. The Mann-Whitney test was
used for analysis of skewed (non-normal) data. Quantitative
data was described as mean and standard deviation with
95% confidence intervals (Cls). Categorical data was shown
as proportions. Comparison of various categorical variables
between surviving and deceased patient was performed using
chi-square test of association to identify statistical associa-
tions. Spearman correlation coefficients were also calculated
between different quantitative variables. Receiver operating
characteristic curves were calculated to assess the predictive
accuracy of the AIMS65 score for mortality.

RESULTS

This study included 251 patients who met the inclusion and
exclusion criteria. Their median age was 52 years (range, 15
to 84), including 193 men. The etiology for UGIB was duode-
nal ulcer, gastric ulcer, and esophageal varices in 70 patients
(27.8%), 34 (13.5%), and 32 (12.7%), respectively (Table 1).
Blood transfusion was required in 184 patients (73.3%; medi-
an 2 units of packed red blood cells; range, 1 to 45). Among
patients who underwent endoscopy, endoscopic therapy was
required in 64 patients (25.5%). ICU admission was required
for 54 patients (21.5%), while 21 (8.3%) had rebleeding and 12
(4.7%) underwent surgery for refractory bleeding. The mean

hospital and ICU stays were 10.6+16.9 and 4.6+5.4 days, re-
spectively. The overall mortality was 10.3% (1=26).

In patient groups with AIMS65 scores <2 and 22, there
were no significant differences between the need for endo-
scopic therapy (26.1% vs. 21.8%, p=0.42), surgery (6.1% vs. 0%,
p=0.06), and rebleeding (7.7% vs. 10.1%, p=0.44). However,
blood transfusion (69.4% vs. 87.3%, p=0.008), ICU stay (16.8%
vs. 38.2%, p=0.001), and mortality were significantly higher in
the latter group. The mortality among patients with AIMS65
scores of 0, 1, 2, 3, and 4 were 3%, 7.8%, 20%, 36%, and 40%,
respectively (Table 2). The mortality was significantly higher
in those with scores 22 (30.9%) compared to those with scores
<2 (4.5%, p<0.001). The predictive accuracy for mortality with
scores 22 was high (area under the receiver operator charac-
teristic curve [AUROC], 0.74; 95% CI, 0.63 to 0.85) (Table 3).
Similarly, the AUROC for AIMS65 scores for predicting blood
transfusion (0.60; 95% CI, 0.51 to 0.67) and ICU stay (0.61;
95% CI, 0.52 to 0.70) were also high. The mean hospital stay
(21.5£31.1 days vs. 9.0£12.8 days, p=0.04) and ICU stay (5.1£6.1
days vs. 3.5+3.6 days, p=0.042) were significantly higher in
patients with scores >2 compared to those with scores <2.

DISCUSSION

International consensus statements as well as American

Table 2. Required Interventions, Blood Transfusions, and Mortality among Groups with Different AIMS65 Scores

—— AIMS65 score s
0 1 2 3 4

Blood transfusion 90 (68.2) 46 (71.9) 17 (85) 22 (88) 9 (90) 0.11
Endoscopic intervention 37(28) 15 (23.4) 5(25) 5(20) 2 (20) 0.88
ICU admission 11(8.3) 22 (34.4) 5(25) 12 (48) 4 (40) <0.001
Rebleeding 8 (6.1) 7 (10.9) 3(15) 1(4) 2 (20) 0.29
Surgery 6 (4.5) 6(9.4) 0 0 0 0.22
Mortality 4(3) 5(7.8) 4(20) 9 (36) 4 (40) <0.001
Values are presented as number (%).

ICU, intensive care unit.
Table 3. Predictive Accuracy of AIMS65 Scores =2 for Different Outcome Measures

Outcome measures AUROC (95% CI) Standard error p-value

Blood transfusion 0.60 (0.51-0.67) 0.041 0.04
Endoscopic intervention 0.48 (0.39-0.56) 0.043 0.59

ICU admission 0.61 (0.52-0.70) 0.046 0.01
Rebleeding 0.53 (0.40-0.66) 0.068 0.06

Surgery 0.38 (0.25-0.52) 0.170 0.18
Mortality 0.74 (0.63-0.85) 0.057 <0.001

AUROC, area under the receiver operator characteristic curve; CI, confidence interval; ICU, intensive care unit.
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College of Gastroenterology practice guidelines have empha-
sized the application of prognostic scores for the management
of UGIB.”’ A score predictive of different outcome measures
is extremely important in prognostication and making im-
portant therapeutic decisions. Most previous studies have as-
sessed GBS and Rockall scores.”*'""* The GBS was shown to be
similar or even superior to the Rockall score in this context.*"
However, the GBS is difficult to apply in routine clinical prac-
tice, as it is weighted and incorporates diverse variables like
patient medical history and laboratory data, some of which
are not clearly defined. The AIMS65 score was proposed as a
simple non-invasive pre-endoscopic score to predict in-hos-
pital mortality, length of hospital stay, and healthcare cost in
patients with acute UGIB.’ Several studies have evaluated the
predictive accuracy of this new score for different outcome
measures, with variable results.”*"”

Our study of 251 patients is the first report on prognos-
tication of UGIB from the Middle East; we found that the
AIMS65 is a simple, non-endoscopic risk score that can be
applied early (within 12 hours of hospital admission) in pa-
tients with acute UGIB. In this study, the score predicted high
in-hospital mortality, blood transfusion, ICU admission, and
duration of hospital and ICU stays. However, the need for
endoscopic intervention and surgery and the incidence of
rebleeding were comparable between groups with AIMS65
scores <2 and >2, which could be due to the relatively lower
number of patients in these subgroups. The predictive accu-
racy of the AIMS65 score for mortality in our study was high
and comparable to that of the validation cohort in the study
by Saltzman et al.’ Saltzman et al.’ reported that the patients
in the validation cohort with no risk factors had a low mor-
tality rate (0.3%) and those with all five risk factors had a high
mortality rate (24.5%). Higher numbers of risk factors were
associated with longer length of stay and higher costs in both
the derivation and validation cohorts.” Our results generally
agreed with these findings. Our study group had lower pro-
portion of patients with non-variceal bleeding (87.2%) com-
pared to the study by Saltzman et al.” (98.3%). In a study by
Jung et al.”* that included only patients with bleeding peptic
ulcers; however, the AIMS65 score showed lower predictive
accuracy for clinical outcomes. Their single center retrospec-
tive study (n=149) of patients with bleeding peptic ulcers
found that the AIMS65 score was not suitable for predicting
outcomes in this patient population (area under the curve,
0.571; 95% CI, 0.49 to 0.65). They found low serum albumin
levels to be a risk factor associated with high mortality in
these patients. They explained the discordance in their results
by the diverse etiology (mixed patient population with both
variceal and non-variceal UGIB) for GI hemorrhage in the
study by Saltzman et al’ In a comparative study of AIMS65
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score and GBS, Hyett et al.’ (n=278) found that the AIMS65
score was superior in predicting inpatient mortality from
UGIB, while the GBS was superior for predicting the need for
blood transfusion. Both scores were similar in predicting the
composite clinical endpoint (inpatient mortality; rebleeding;
and endoscopic, radiologic, or surgical intervention), ICU ad-
mission, rebleeding, length of stay, and timing of endoscopy.
Chandra” reported that the ATMS65 score accurately predict-
ed 30- and 90-day all-cause mortality among patients with
UGIB.

In another retrospective study, Nakamura et al.'® evaluated
the role of AIMS65 in both upper (n=130) and lower (1n=102)
GI hemorrhage. The AIMS65 and GBS scores were higher
in the upper GI hemorrhage group compared to the lower
GI hemorrhage group. They showed that blood transfusion,
co-existing malignancy, absence of endoscopic hemostasis,
and high AIMS65 score were independent prognostic factors
for poor overall survival. They also found that the AIMS65
score, but not GBS, was an independent prognostic factor for
overall survival. They reported AIMS65 to be the best score
for predicting outcomes with acute GI bleeding. However,
they could not explain the reason for the differences between
the two scoring systems. They speculated that all of the com-
ponents included in the AIMS65 seemed more appropriate as
prognostic scores as compared to the GBS. They also found
that older age (>65 years) or low albumin levels (<3.0 g/dL)
might have directly affected patient outcomes. Masaoka and
Suzuki' recently proposed a combined algorithm incorporat-
ing both AIMS65 and GBS score to assess patients with sus-
pected UGIB in emergency room settings. In this algorithm,
an initial GBS screen is performed; those with low risk (GBS
<2) receive conservative medical treatment, while high-risk
patients (GBS >2) receive further assessment of mortality risk
based on AIMS65 score. However, this dual scoring approach
requires validation. Except for the study by Jung et al.,"* all
other studies including ours showed that AIMS65 has high
predictive accuracy for mortality.

Early risk stratification may not reflect the final outcome as
this time point may be too soon for comprehensive evaluation.
In order to identify the most appropriate “early”
applying this score, the AIMS65 needs to be serially applied to
plot the course of illness. Because our study included only pa-
tients that underwent endoscopy, we could not apply the score

time point for

to predict the need for endoscopy in patients presenting with
UGIB. Our study was retrospective with a limited sample size.
Larger multicenter prospective studies that assess multiple
outcome measures with head-to-head comparison of other
clinical scores will help us to further establish the exact role of
this new scoring system. Future studies should also evaluate
the role of combining multiple prognostic scores to improve
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the predictive accuracy.

In conclusion, the AIMS65 is a simple, accurate, non-en-
doscopic risk score that can be applied to patients with acute
UGIB. This score can be used successfully within as little
as 12 hours after hospital admission, thus assisting in early
decision-making and triage. AIMS65 scores >2 predict high
in-hospital mortality, blood transfusion, ICU admission, and
increased duration of hospital and ICU stays.
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