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ABSTRACT

Background: Several scoring systems have been designed for risk stratification and prediction of outcomes in upper
Gl bleed. Endoscopy plays a major role in the diagnostic and therapeutic management of UGIB patients. However not
all patients with UGIB need endoscopy. The objective of the present study was compared the prediction of mortality
using different scoring systems in patients with upper Gl bleed. A decision tool with a high sensitivity would be able
to identify high and low risk patients and for judicious utilization of available resources.

Methods: 100 patients were assessed with respect to their clinical parameters, organ dysfunction, pertinent laboratory
parameters and five risk assessment scores i.e. clinical Rockall, Glasgow Blatchford, ALBI, PALBI and AIMS65
were calculated.

Results: For prediction of outcomes, AIMS65 was superior to the others (AUROC of 0.889), followed by the GBS
(AUROC of 0.869), followed by clinical Rockall score (AUROC 0.815), followed by ALBI score (AUROC of 0.765),
followed by PALBI score (AUROC of 0.714) all values being statistically significant.

Conclusions: The AIMSB5 score is best in predicting the mortality in patients with upper Gl bleed. The optimum cut
off being >2. Though GBS may be better in predicting the need for intervention, it is inferior in predicting the
mortality. The newer scores like ALBI and PALBI are inferior to AIMS65 and GBS in predicting mortality.
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Upper Gl bleed

with age a 20-30-fold increase has been witnessed from
the 3" to the 9" decade

INTRODUCTION

Upper gastrointestinal bleed (UGIB) refers to bleeding

into the GIT proximal to the ligament of Treitz. It is a
potentially life-threatening condition presenting with
hematemesis, coffee ground vomitus, melena causing
significant mortality and morbidity.

The incidence of UGIB varies from each country: from
144/100,000 in Sweden, 111 in Aberdeen and 100 in the
USA, to 47 in the UK.! Overall incidence is 48-165
/100,000 per year 2. Upper Gl bleed is more common in
men than women (ratio 3:2) and the frequency increases

Etiology can be varied - broadly classified into variceal
and non-variceal. Sources of Bleeding in Patients
Hospitalized for Upper Gastrointestinal Bleeding include
Ulcers 31-67%, Varices 6-39 %, Mallory-Weiss tears 2-
8%, Gastroduodenal erosions 2-18%, Erosive esophagitis
1-13%, neoplasm 2-8%, Vascular ectasias 0-6%, no
source identified 5-14%.3

Lesions in the upper GIT which can be missed include
Cameron's erosions, peptic ulcerations, angiectasis,
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Dieulafoy's lesions, hemosuccus pancreaticus, and gastric
antral vascular ectasias (GAVES).

The clinical severities of upper gastrointestinal bleeding
(UGIB) are of a wide variety, ranging from insignificant
bleeds to fatal outcomes likewise with varying symptoms.
Few of the most common clinical presentations in
patients with an UGIB are: Hematemesis (40-50%),
Melena (70-80%), Hematochezia (15-20%), -either
hematochezia or melena (90-98%).* Mortality rates from
UGIB are 6-10% overall .5

Several scoring systems have been designed for risk
stratification and prediction of outcomes in UGIB. They
may be endoscopic like complete Rockall score, non-
endoscopic like Pre-endoscopy (clinical) Rockall,
Glasgow-Blatchford score (GBS), AIMS65, ALBI score,
PALBI score.

Rockall scoring system was developed in 1996 as a
simple numerical score to categorize patients presenting
with acute upper gastrointestinal haemorrhage by risk of
death.® The score uses both clinical criteria like
increasing age, co-morbidity, shock; and endoscopic
findings.

Score ranges from 0 to 11. A score of <3 indicates good
prognosis and a score of >8 indicates bad prognosis.
Patients’ stigmata of recent haemorrhage (blood in upper
gastrointestinal tract, adherent clot, visible or spurting
vessel) are recognized risk factors for rebleeding, surgery
and death and are indications for endoscopic therapy.

Preendoscopy Rockall score only includes 3 clinical
variables: The patient’s age, the haemodynamic status,
and the occurrence of a comorbid disease. A maximum
score of 7 is possible.

The Glasgow Blatchford score is a non-endoscopic score
designed by Blatchford et.al in University of Glasgow,
UK for ascertaining the need for treatment and also to
determine outcome in patients with UGIB.

It was published in the Lancet in the year 2000 and has
been increasingly used simple tool since then.”

The GBS ranges from 0 to 23, with higher scores
indicating higher likelihood of a need for an endoscopic
intervention. It has been shown that reliance on clinical
parameters alone as is the case with Blatchford score
does not affect its predictive value in determining the
need for urgent therapeutic intervention.®

The GBS has been shown to be superior than the clinical
Rockall score in identifying patients with suspected
UGIB who have a low likelihood of an adverse clinical
outcome.® With a high sensitivity and a high negative
predictive value, the GBS indicates that almost all
patients with a score equal to 0 can be safely discharged.

Table 1: Glasgow Blatchford Score.

Urea (mg/dL)

>6.5t0 < 8.0 2
>8t0 < 10.0 3
>10.0 to <25.0 4
>25.0 6
Haemoglobin (mg/dL)

Men

>12.0t0 <13.0 1
>10.0to < 12.0 3
<10.0 6
Women

>10.0to < 12.0 1
<10.0 6
Systolic BP (mmHg)

100 to 109 1
90 to 99 2
<90 3
Other parameters

Pulse >100 bpm 1
Melena at presentation 1
Syncope 2
Hepatic disease 2
Cardiac failure 2

Recently, the albumin-bilirubin (ALBI) score has been
established as a more convenient and evidence-based
model to assess the severity of liver dysfunction. The
albumin-bilirubin (ALBI) grade is an indicator of liver
functional reserve and has been validated as a prognostic
indicator for patients with HCC.® Recent studies have
also validated its effectiveness and simplicity in
predicting outcome in UGIB in liver cirrhosis.

ALBI score = (log10 bilirubinx0.66) +
(albuminx—0.085). In this equation, the unit of bilirubin
is umol/L and that of albumin is g/L

AIMS65 score is scoring system that does not include
endoscopic criteria and has been put forth as a good
predictor of length of stay, cost of hospitalization, and
mortality.° The score comprises of 5 variables

e albumin (1 point for value less than 3.0 g/dL (30
g/L));

e INR (1 point for value greater than 1.5);

e altered mental status (1 point given if Glasgow
comascore was less than 14 or if disorientation,
lethargy, stupor, or coma was seen);

e systolic blood pressure (1 point for value less than 90
mmHg);

e age (1 point for value greater than 65 years).

Out of the two common scoring systems not including
endoscopic criteria AIMS65 outscored Blatchford score
in predicting inpatient mortality from UGIB.!

International Journal of Advances in Medicine | July-August 2018 | Vol 5 | Issue 4 Page 839



Nagaraja BS et al. Int J Adv Med. 2018 Aug;5(4):838-844

Platelet-albumin-bilirubin  score incorporates platelet
count in addition to the parameters of ALBI score. Its
prognostic importance has been validated in HCC.PALBI
score was calculated as = (2.02*Log 10bilirubin) + (-
0.37*(Log10 bilirubin) 2) + (-0.04*albumin) +(-
3.48*Log10platelets) +(1.01*(Log10 platelets) 2).

The optimal approach to identify UGIB patients who will
benefit most from in-hospital management is unclear.
Clinical guidelines on the management of non-variceal
UGIB, created by 34 experts from 15 countries,
recommended using prognostic scales for risk
stratification of UGIB patients.?? NICE guidelines on
both variceal and non-variceal UGIB also recommend the
use of scores for risk assessment of UGIB patients;
however, they acknowledge that these risk scores might
be insufficient to use as standard clinical practice.®® Early
identification of UGIB patients who are at high risk for
adverse outcomes can result in timely treatment with
resultant decreased morbidity and mortality. In addition,
identifying UGIB patients who are at low risk for adverse
outcomes could result in safe and early discharge of these
patients leading to reduction in health care resource
utilization.*? A decision tool with a high sensitivity would
be able to identify these low-risk patients if they have a
score below the cut-off point. Accurately identifying low-
risk patients might be more important for ED physicians,
making a risk score with a high sensitivity favourable
over a risk score with a high specificity.

Endoscopy plays a significant role in the diagnostic and
therapeutic management of UGIB patients. Due to limited
availability of healthcare resources and the risks
involved, not all patients with UGIB need endoscopy to
be performed. Additionally, not all healthcare facilities
have access to after-hours endoscopy.

In this study we have compared five risk assessment
scores for their ability to predict clinically relevant
endpoints. We have also assessed the clinical utility of
these scores, by determining optimal thresholds for risk
stratification with patients at very low risk who could be
managed as outpatients, and high-risk patients who might
require specific management strategies for improving
outcome.

Aim

e to compare the prediction of mortality using
different scoring systems in patients with upper Gl
bleed.

METHODS

Patients of all age group presenting to the emergency
department of Victoria and Bowring and Lady Curzon
hospitals, BMRCI with upper Gl bleed were included in
the study.

Patients were assessed with respect to their clinical
parameters, organ dysfunction, certain laboratory
parameters like haemoglobin, total leucocyte count,
platelet count, INR, total bilirubin, direct bilirubin,
albumin, electrolytes, liver enzymes, BUN, serum
creatinine. Endoscopy was performed wherever possible
and working diagnosis regarding the cause of UGIB was
made. Different prognostic scores were calculated using
the above data. Patients were followed up for outcomes
and the outcomes were compared to respective scores
using relevant statistical methods.

It was prospective cohort study. Sample size was 100.
Study was carried out for 1 year from February 2017 to
February 2018.

Inclusion criteria

Patients with UGIB of both variceal and non-variceal
causes were included.

Exclusion criteria
Outcome assessment

Measured in terms of death or improvement in clinical
and lab parameters within 30 days of the current episode.

Statistical analysis

All qualitative variables like gender, age, use of
vasopressors, presence of symptoms was analysed using
chi-square test and quantitative variables like pulse, blood
pressure and lab parameters were analysed using student-
t test. A P value of <0.05 was taken to be statistically
significant. The outcomes were assessed in terms of
sensitivity, specificity, accuracy of scores, likelihood
ratios, the overall performance of the score in predicting
mortality and comparison of mortality predicted by
different scoring systems were analysed using Receiver
Operating Characteristic (ROC) curves and area under
ROC (AUROC).* The optimum cut-off for each scoring
system was determined using maximum Youden index.
All data was analysed using SPSS software.

RESULTS

A total of 100 patients with UGIB were included in the
study of which 92% were male and 8%.the mean age of
patients was 46.16 years.

72 patients improved of which 69(95.8%) were males and
3(4.2%) females with a mean age of 42.93+10.81years
(20-67 yrs). 28 patients died of which 23(82.1%) were
males and 5 (17.9%) were females with a mean age of
49.5+7.44 years (30-62 yrs) (t value =5.134, p value =
0.023)
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Most patients were in the age group of 40-49 yrs however
most number of deaths occurred in the age group of 50-
59 yrs (4= 10.636, p =0.031).

A greater proportion of patients of younger age group
(20-39 years) improved and the mortality increased
proportionately with increased age (40-69 years) (t value
=10.636, p value = 0.031).

31 patients had both hematemesis and malaena, 35
patients had only hematemesis and 34 had only malaena.
Of the patients who died, 12 (42%) had both hematemesis

and malena, 9 (32%) had only hematemesis and 7 (25%)
had only melena on presentation.

The mean pulse in patients who improved was
94.97+£12.86 bpm and in patients who died was
109.89+17.04 bpm. The mean SBP on admission in
patients who improved was 110.47+11.53mmHg and in
patients who died was 92.5+12.1 mmHg. The mean DBP
in patients who improved was 71.42+10.18 mmHg and in
those who died was 61.29+10.14 mmHg. All the above
variables showed a statistically significant relationships
with the outcome (p value <0.001)

Table 2: The mean scores of patients.

_ N Mean  SD ~Min ~Max _‘t’ value  ‘p’ value |
Improved 72  2.64 1.427 0 5
cRockall Score Death 28 4.9 1084 5 5 30.388 <0.001
Improved 12 8.86 3.589 2 19
CiE Death 28 14.18 3.056 8 18 ) <O
. Improved 72 1.64 0954 O 4
AIms65 Death 28 3.29 0.897 1 4 62.069 <0.001
Improved 72 -1.13 0.814 -2.88 0.69
ol Death 28 -0.41 0.820 -2.21 0.67 80 SOl
Improved 72 10.14 1.596 6.54 13.24
PALBI Death 28 852 2364 205 1255  1>/70 <0001
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Figure 1: AUROC of different scores for mortality.

Among the patients who improved, the mean
haemoglobin value was 10.67+2.34 g/dL (p<0.001),
mean total bilirubin was 6.49+5.92 mg/dL (p<0.001),
direct bilirubin was 3.29+3.26 mg/dL (p<0.001), serum
albumin was 2.74+0.81 mg/dL (p=0.002), SGOT was
112.25+51.43 1U (p=0.008), SGPT was 61.81+43.91 U
(p=0.168), INR was 2.04+0.764 (p<0.001), BUN was
32.99+16.91 mg/dL(p<0.001), serum creatinine was
0.93+0.318 mg/dL(p<0.001).

Figure 2: AUROC of AIMS65 for mortality.

Among patients who died, the mean haemoglobin was
7.82+2.42 mg/dL, total bilirubin was 13.71+9.56 mg/dL,
direct bilirubin was 7.05+5.48 mg/dL, serum albumin
was 2.15+0.87 mg/dL, SGOT was 114.79+61.43 IU,
SGPT was 74.82+36.73 1U, INR was 3.1+1.06, Na+ was,
K+ was 3.75£0.85 mEg/L, BUN was 71.93+66.51
mg/dL, serum creatinine was 2.64+2.79 mg/dL. Thus, all
the above variables showed a statistically significant
relationships with the outcome.
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Figure 3: AUROC of GBS for mortality.
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Figure 4: AUROC of clinical Rockall score for
mortality.

For prediction of outcomes, AIMS65 was superior to the
others with AUROC of 0.889 (CI 0.811-0.493) p<0.0001,
followed by the GBS score with AUROC of 0.869
(0.787-0.928) p<0.0001, followed by clinical Rockall
score with AUROCO0.815 (0.725-0.886) P<0.0001,
followed by ALBI score with AUROC of 0.765 (0.67-
0.844) p<0.0001, followed by PALBI score with AUROC
of 0.714 (0.615-0.8) p<0.0001.
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Figure 5: AUROC of ALBI for mortality.

The AIMS65 score had a sensitivity of 85.71%,
specificity of 87.5%, youden index of 0.7321 and cutoff
of>2 signifying poor outcome.

The GBS score had a sensitivity of 67.86%, specificity of
88.89%, youden index of 0.5675 and a cutoff of >13
signifying poor outcome and a positive likelihood ratio of
6.11.

The clinical Rockall score had a sensitivity of 75%,
specificity of 75%, youden index of 0.5 and a cutoff of
>3 and a positive likelihood ratio of 3.

ALBI score had a sensitivity of 71.43%, specificity of
79.17%, youden index of 0.5060 and a cutoff of >-0.61
and a positive likelihood ratio of 3.43.
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Figure 6: AUROC of PALBI score for mortality.

PALBI score had a sensitivity of 67.9%, specificity of
72.2%, youden index of 0.4008 and a cutoff of < 9.37 and
a positive likelihood ratio of 2.44.

DISCUSSION

Acute upper gastrointestinal haemorrhage is a medical
emergency and in-patient care has been regarded as
essential, until the risk of further bleeding has been ruled
out.

Table 3: The scores and outcomes.

Scoring system  Outcome |

Clinical rockall Mortality

GBS Need for intervention

AIMS65 Mortality/ length of hospital stay
ALBI Severity of liver dysfunction
PALBI Severity of liver dysfunction

Despite methodological and demographic differences, the
outcomes evaluated in the different studies are relatively
similar. However, when attempting to implement
different scoring systems in clinical practice it is
important to know the primary outcome variable that was
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measured in each developed study. A summary of the
main outcomes of each score is listed in Table 3.

The clinical Rockall score, without endoscopy, can be
used to improve the quality of patients’ care by
identifying those patients less likely to require intensive
health care services and selecting them for endoscopic
evaluation as outpatients, allowing substantial resource
savings. In present study, the mean cRockall score in the
72% patients who improved was 2.64+1.427 and in the
28% who died was 4.29+£1.084 (p<0.001) which
conforms to the predetermined cutoff of the score for
both low risk and high risk patients. Tham et al reported
that patients classified as low risk, i.e., clinical Rockall
score of 0, can be managed in the outpatient setting
because these patients had no adverse outcomes and did
not require transfusion.’® In a study conducted by Phang
et al out of 60.5% of patients classified as low risk
(cRockall <4) 3.2% died while out of 39.5% of patients
classified as high risk (cRockall >4) 22.4% died which
was similar to results of present study.® For prediction of
mortality, AUROC was 0.815 (0.725-0.886) p<0.0001 in
present study. In a study done by Wang CH et al for
prediction of mortality by cRockall, AUROC was
0.703.Y7

In present study, the mean GBS score in patients who
survived was 8.86+3.589 and in the 28% who died was
14.18+3.056 (p<0.0001) with an optimum cutoff for poor
prognosis of >13 with a sensitivity and specificity of
67.86% and 88.89% respectively. In a study conducted
by Koksa et al the mean Glasgow Blatchford Scoring
scores were 7.1 + 3.8 for 71 low-risk subjects and 11.7 +
2.9 for 89 high-risk subjects (p<0.001) and a sensitivity
and specificity of 86.52% and 69.01% for a cut-off value
of >8.® In present study, AUROC for prediction of
mortality of 0.869 (p<0.001).In a study done by Stanley
et al, for the prediction of mortality, the GBS was similar
to both the admission Rockall score: area under the curve
0.804 (CI 0.763-0.844) vs. 0.801 (0.751-0.850) P = 0.91,
however this was not found in present study.*® In a study
done by Wang CH et al, The AUROC for prediction of
mortality obtained for GBS was 0.513.' In a study done
by Pang et al, the mean Blatchford score for those who
needed therapeutic endoscopy was significantly higher:
10.343.5 (P <0.001).%° In a study done by Aquarius et al,
ROC analysis showed that the GBS had a good
discriminative ability to determine the need for treatment
in patients with acute UGIB (AUROC: 0.88; 95%
confidence interval: 0.85-0.91).2! Thus the GBS is not an
efficient tool in predicting mortality but is useful in
predicting the need for intervention.

In present study, the mean AIMS65 score in 72% patients
who improved was 1.64+0.95 and in 28% patients who
died was 3.24+0.89 (p<0.0001) with a cutoff of >2 for
poor prognosis, a sensitivity and specificity of 85.71%
and 87.5% respectively. The AUROC was 0.889 (0.811
to 0.943).in the original study done by Saltzmann et al,
AIMS65 model had a high predictive accuracy (AUROC

= 0.80; 95% CI, 0.78-0.81), which was confirmed in the
validation cohort (AUROC = 0.77, 95% ClI, 0.75-0.79).%
Longer LOS and increased costs were seen with higher
scores (P < .001). In a prospective multicenter study by
Stanley et al the AUROC for mortality of AIMS65 was
0.78 (0.75 to 0.81).2% Furthermore, the AIMS65 score had
a near statistically significantly higher AUROC compared
with the full Rockall score (P=0.06). The best score
thresholds at predicting 30 days mortality was 2 or more
for AIMSG65 in comparison with present study. In a study
by Yaka et al. GBS and AIMS65 scores were similar with
respect to predicting in-hospital mortality (AUCs of 0.85
vs. 0.81; p=0.342).%

In present study, the mean ALBI score in 72% patients
who improved was -1.13+0.814 and in 28% patients who
died was -0.41+0.82 with an AUROC of 0.765 (0.67-
0.844) p<0.0001. There have been no studies till date
regarding the utility of ALBI score in predicting mortality
in patients with UGIB.

In present study, the mean PALBI score in 72% patients
who improved was 10.14+ 1.59 and in 28% patients who
died was 8.52+2.36 with an AUROC of 0.714 (0.615-
0.8). There are no studies comparing the prediction of
mortality by PALBI score with the above scores.
However, in a recent study by Elshaarawy et al PALBI
was found to be a better predictor than Child Turcotte
Pugh score (AUROC 0.847 vs 0.672).%°

CONCLUSION

The AIMS65 score is best in predicting the mortality in
patients with upper Gl bleed. The optimum cut off being
>2. Though GBS may be better in predicting the need for
intervention, it is inferior in predicting the mortality. The
newer scores like ALBI and PALBI are inferior to
AIMS65 and GBS in predicting mortality.
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