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Background: Gastrointestinal bleeding (GIB), which includes both upper GIB
(variceal and non-variceal) and lower GIB, represents a significant cause of
emergency department referrals.

Main body: Given the potential risks of blood transfusion, re-bleeding, and
mortality in these patients, it is essential to establish a system for prioritizing
critical patients. Several risk stratification scoring systems have been developed
based on patients’ clinical characteristics and/or endoscopic findings. However,
the optimal scoring system for each clinical scenario remains uncertain.

Conclusion: In this study, we design the first comprehensive review and
compare almost all of the upper gastrointestinal bleeding (UGIB), as well as lower
gastrointestinal bleeding (LGIB) risk stratification scoring systems individually
regarding their advantages, disadvantages, and limitations.
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1 Introduction

GIB refers to any bleeding that originates in the gastrointestinal (GI) tract, which
includes the esophagus, stomach, small intestine, large intestine, rectum, and anus. GIB
based on the Treitz ligament is divided into UGIB and LGIB (1). GIB can result from a
variety of underlying conditions affecting the entire digestive tract, from the esophagus
to the anus. Common causes of UGIB include peptic ulcer disease (PUD), esophageal
varices, Mallory-Weiss tears, tumors, angiodysplasia, and the use of medications such as
non-steroidal anti-inflammatory drugs (NSAIDs) and anticoagulants. In contrast, LGIB
may arise from hemorrhoids, diverticulitis, anal fissures, inflammatory bowel disease
(IBD), colon polyps, and colorectal cancers. Identifying the root causes is crucial for
effective management and treatment of GIB (2).
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GRAPHICAL ABSTRACT

UGIB commonly presents either as hematemesis or melena  active bleeding. Most of the cases stop bleeding before reaching the
whereas LGIB usually presents as hematochezia. The severity = emergency department (ED). Still, approximately 70-80 % of high-
of GIB can differ from insignificant hemorrhage to extreme  risk patients, such as those having a visible vessel, get into the ED
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with active bleeding and are at a higher risk for rebleeding and may
require therapeutic interventions (3).

The assessment of these patients is challenging for physicians
in the ED due to different factors such as different bleeding sites,
severity of hemorrhage, and risk of rebleeding. Rapid diagnosis,
efficient resuscitation, and risk management can improve outcomes
and lower mortality and morbidity rates (4). Therefore, it is
crucial to categorize patients into those who need hospitalization
and immediate procedures and who can be discharged or treated
electively. This will reduce the burden of hospital stays, medical
expenses, and pressure on the health system (3, 5, 6). To reach
this goal, prognostic scoring systems that consider clinical and/or
endoscopic findings are used to evaluate the intervention, need for
transfusion, intensive care unit (ICU) admission, rebleeding risk,
admission duration, and risk of morbidity and mortality (7, 8).

The most studied risk stratification system for UGIB is the
Glasgow Blatchford Score (GBS), which helps predict the necessity
of blood transfusion and urgent endoscopy. However, it also has
limitations, such as identifying patients who need monitored beds,
due to overlooking risk factors and comorbidities such as alcohol
withdrawal, age, aspiration pneumonia, and respiratory problems
(9). In addition to GBS, there exists a variety of scoring systems,
each designed to address a specific problem and each with its own
strengths and weaknesses. Notable scoring systems include the Pre-
Endoscopic Rockall score (pRS), AIMS65 score, and Modified Early
Warning Score (MEWS), to name a few. Each scoring system has
its specific applications, and their usage depends on the clinical
scenario and the clinician’s expertise.

This review evaluates current scoring systems for both UGIB
and LGIB in emergency settings, comparing their strengths,
weaknesses, and practical applications, while also exploring the
potential of Al-driven models in the future of GIB risk prediction
and management. By understanding these tools, clinicians can
make better-informed decisions, leading to improved patient
outcomes and more efficient use of healthcare resources.

2 UGIB

Risk stratification in UGIB has been the focus of extensive
research, resulting in the development of several scoring systems
tailored to predict outcomes such as mortality, re-bleeding, the
need for intervention, and hospitalization.

2.1 UGIB-specific scoring systems

2.1.1 Glasgow Blatchford Score (GBS)

GBS is a risk evaluation tool that categorizes patients with UGIB
into high- or low-risk groups. The GBS was created in 2000 in the
United Kingdom, utilizing data from 1,748 patients. It helps predict
the necessity for interventions and clinical outcomes. The original
purpose of the Glasgow-Blatchford risk stratification score is to
forecast adverse clinical results in the general population of patients
with UGIB who present to the ED (10).

The GBS does not depend on the results of endoscopic
examinations. Instead, it is based on easily measurable clinical
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and laboratory variables. Given its non-reliance on endoscopic
findings, the GBS offers a unique approach to risk assessment
that is particularly valuable in emergency settings. The GBS
incorporates clinical factors such as systolic blood pressure (SBP),
pulse rate, the existence of hepatic disease, the existence of
melaena, presentation with syncope, and heart failure, as well as
serological parameters such as urea and hemoglobin (HDb) levels.
These variables can be easily assessed during the initial evaluation,
enabling clinicians to identify appropriate patients for outpatient
management (11).

Furthermore, a GBS score of >2 could serve as a threshold for
determining the need for hospitalization for UGIB (11). Additional
research has demonstrated that the GBS is effective in predicting
the likelihood of rebleeding and the necessity for transfusion
in patients with UGIB (9). In one particular investigation, their
findings suggest that patients with GBS scores >7 have an increased
threat of significant bleeding that may require endoscopic or
surgical intervention, as well as an increased threat of death (12).
Another research indicated that patients at high risk with GBS
scores exceeding 12 experience decreased mortality rates if they
underwent endoscopy within 13 h of their initial presentation (13).

According to the evidence, patients with GBS scores over seven
should have an endoscopy within 24 h of their presentation and
potentially sooner for those with GBS scores over 12. Patients
with GBS scores between 4 and 7 require only endoscopic
therapy without significant adverse outcomes, indicating that
this intermediate-risk category should have inpatient endoscopy,
although not essentially within 24 h of presentation (14).

In addition, the GBS distinguishes itself from the RS by
not taking patient age into account when assessing treatment
needs, resulting in a more precise evaluation, especially for
younger patients at risk of severe bleeding. Furthermore, the GBS
demonstrates a stronger correlation with the length of hospital
stays, highlighting its effectiveness in clinical environments. Its
capability to predict both the necessity for interventions and
the anticipated duration of hospitalization renders the GBS an
essential resource for healthcare professionals treating patients with
UGIB (10).

However, the GBS has several limitations that affect its
practical usage in clinical settings. One important drawback is
the complexity and time required for calculating clinical scores
such as the GBS, which can deter their use in fast-paced
environments where physicians may find that these scores do
not substantially enhance their decision-making capabilities (15).
In addition, clinicians are prevalently concerned about managing
elderly patients as outpatients, even when their GBS score is 0.
This apprehension underscores the demand for an age-modified
version of the GBS, particularly when there are clinical issues
about the risks associated with avoiding hospitalization for older
patients (15). Furthermore, a study indicated that the GBS exhibited
a lower discriminative value than earlier research findings. This
discrepancy may be attributed to the study’s narrower definition
of intervention, which was confined to radiological or surgical
procedures, whereas earlier studies encompassed a wider array of
interventions (16). These limitations highlight the need for ongoing
evaluation and potential modifications to the GBS to enhance its
utility in diverse clinical scenarios.
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2.1.2 Modified Glasgow-Blatchford Score (mGBS)

The mGBS, which includes variables such as pulse rate, SBP,
blood urea nitrogen (BUN), and Hb, is a simplified version of the
original GBS that predicts the demand for interventions such as
blood transfusion, endoscopic treatment, or surgery. It improves
upon the GBS by eliminating anamnestic variables that may involve
interpretation or subjective judgment, reducing the risk of bias.
These variables, including syncope, hepatic disease, cardiac disease,
and melena, are not included in the mGBS, resulting in a scoring
range from 0 to 16. This simplification of the score makes it easier
to adopt and more suitable for routine clinical practice (17).

In a retrospective study, the mGBS and the GBS were highly
accurate in predicting the requirement for urgent intervention
or death. Utilizing these scores can facilitate decision-making.
Nevertheless, it is critical to note that clinical judgment remains
crucial, particularly in patients with low-to-moderate risk (18).

In addition, compared to other scoring systems, the mGBS
and the GBS appeared to be more effective in forecasting the
requirement for medical interventions or the threat of death.
Importantly, these scores were explicitly designed to check the need
for interventions, while the PERS and AIMS65 scores were created
to estimate mortality risk. From a clinical perspective, predicting
the need for an intervention is more pertinent than predicting in-
hospital mortality as the main goal of risk stratification is to identify
patients who can safely be discharged from the ED (18).

Consequently, the mGBS is a valuable tool for predicting the
demand for therapeutic interventions, comprising endoscopy, in
scenarios of UGIB (17, 19). It is worth noting that there is limited
research available on this topic (17, 19, 20).

2.1.3 Glasgow-Blatchford Score combined with
nasogastric aspirate

Nasogastric tube placement and estimation of aspirate have
been inquired as a diagnostic tool to assess the hazard
in patients suspected of having UGIB. This procedure is
advantageous due to its availability, low cost, and minimal threat
of complications (21, 22).

Several studies have found that the presence of a bloody
nasogastric aspirate is related to active bleeding in patients with
UGIB (23-25). In addition, bloody nasogastric aspirate is to be
correlated with high-risk endoscopic lesions (HRELs) detected
during endoscopy and a higher chance of bleeding again (26-29).

A novel procedure that combines the GBS and nasogastric
aspirate (NGA) has been shown to enhance the diagnostic precision
of the GBS. This process not only improves the prediction of
patients without HRELSs but also outperforms the GBS alone in this
regard (30).

A study on nasogastric lavage for predicting non-variceal UGIB
(NVUGIB) found that its value varies based on the GBS. Adding
nasogastric lavage findings to the GBS improved the prediction
paradigm for patients with GBS < 11 but was not beneficial for
those with GBS > 12. This suggests that nasogastric lavage can
provide additional information for UGIB in patients with GBS < 11
but is not helpful for high-risk patients with a GBS of 12 or higher,
for whom nasogastric lavage should not be postponed until after
endoscopic examination (31).
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2.1.4 Rockall score (RS)

According to the Rockall scoring system, there are five
independent risk factors associated with mortality following UGIB:
age, shock, comorbidity, diagnosis, and major stigma observed
during endoscopy. In addition, there is a pre-endoscopic Rockall
score (PERS) which is calculated independently of the endoscopic
findings. The complete Rockall score ranges from 0 to 11, while
the pre-endoscopic Rockall score ranges from 0 to 7. Higher
scores indicate higher risk of mortality, re-bleeding, and prolonged
hospital stays (32-36). However, there are controversies regarding
the optimal cutoft points for categorizing patients into low- and
high-risk groups (35, 37-41).

In Johnson et al. (42) study, almost one-third of patients with a
PERS of 0 required intervention, such as blood transfusion and/or
endoscopy. The analysis demonstrated a significant correlation
between PERS and 30-day mortality with 45% increased risk
for each one-point increase in PERS. However, another study
reported an association between RS >3 and re-bleeding, surgery,
and death (41).

Garcia et al. (43) identified RS cutoff points with the highest
sensitivity and specificity for predicting mortality and re-bleeding
within 30 days of UGIB, which were 5 and 6, respectively. The area
under the ROC curve (AUC) was 0.76 (CI: 0.68-0.84) for mortality
risk, 0.71 (CI: 0.55-0.88) for re-bleeding risk, and 0.66 (CI: 0.58-
0.74) for the need for more than two units of blood transfusion.
In contrast, Lip et al. (44) concluded low discriminative ability of
the RS for these outcomes in NVUGIB. However, patients with RS
scores > 8 were considered as a high-risk group and showed higher
rates of mortality and re-bleeding.

In a prospective cohort study, Frias et al. (38) assessed the utility
of pre- and post-RS in predicting overall mortality, UGIB-related
mortality, and re-bleeding in NVUGIB patients at admission, as
well as at 1- and 3-month follow-ups. The complete RS showed
a high discriminatory ability for UGIB-related mortality at all-
time points, as well as for re-bleeding at the 1- and 3- months
follow-ups. A complete RS cutoft for safe discharge of patients with
100 sensitivities was < 6 point. Moreover, an RS score > 3 was
deemed a reliable threshold for determining the need for further
follow-up (38).

Building on the notion that combining endoscopic findings
with clinical parameters improves prognostic prediction in UGIB,
several studies confirm the superiority of the complete RS over the
PERS (18, 38, 45, 46). A longitudinal cohort study demonstrated
a significantly higher risk of re-bleeding in patients with an initial
RS of > 6 after a follow-up period of 3.5 years (47). Similarly, a
retrospective study showed significantly higher rates of re-bleeding
and mortality over a 3-year period in patients with a Rockall score
of 4, compared to those with scores of 0 and 1 (48).

Although it is generally expected that endoscopic findings in
combination with clinical parameters provides better prognostic
prediction of UGIB outcomes, some inconsistencies remain
regarding the superiority of the complete RS over the PERS (46, 49),
which requires more prospective studies with larger sample size to
resolve these discrepancies.

In several studies, the pre- and post-endoscopy RS have been
compared with the Glasgow-Blatchford Score (GBS) and other
scoring systems (18, 45, 46, 49-51).
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The GBS and its modified versions demonstrated the highest
discriminatory capacity for predicting in-hospital death or the need
for intervention with AUC values of 0.77 (95% CI: 0.75-0.80)
and 0.78 (95% CI: 0.76-0.81), respectively (18). Similarly, when
compared with RS and PERS, GBS showed superior predictive
power in terms of mortality (AUC: 0.901 for GBS vs. 0.735 for RS,
with a cutoff point of 4.5, and 0.844 for PERS, with a cutoff point
of 3.5) and the need for transfusion. In contrast, RS had a higher
AUC for re-bleeding (0.981) (cutoff point =7.5) vs. 0.759 for GBS
vs. 0.885 for PERS (cutoff point =4.5) (46).

According to Morarasu et al. study (51), GBS was found to be
a superior predictor of surgical interventions, although it showed
unsatisfactory discrimination in another study (45).

Custovic et al. (49) and Lu et al. (45) conducted the same
analyses, finding that RS and PERS were superior to GBS in
predicting mortality.

An RS cutoft of >3.5 was identified as the best threshold for
predicting the need for endoscopic treatment, with a sensitivity of
77.8% and specificity of 50% (49).

Despite ongoing debate over the ability of different scoring
systems to predict mortality and the need for intervention,
the AUC for re-bleeding is higher for PERS and RS, while
GBS is more effective in predicting the need for blood
transfusion (18, 45, 46, 49).

2.1.5 AIMS65 score

In 2011, Saltzman et al. (52) developed a new simplified risk
stratification scoring system for UGIB, known as AIMS65, based
on five readily available factors in the emergency department
(ED): albumin, international normalized ratio (INR), mental
status, systolic blood pressure (SBP), and age. The scoring system
demonstrated high discriminatory capacity for mortality (AUC =
0.80), similar to the findings from a validation study (AUC =
0.77). Several studies have established AIMS65 scores of <3 or
<2 as a cutoff points for identifying patient with low-risk in-
hospital mortality (53-56). AIMS65 scores > 3 were associated
with 100% in-hospital mortality (57). Higher scores were associated
with longer hospital stays and increased costs (p < 0.001) (52).
Among patients with peptic ulcers, scores >3 were correlated with
a greater need for pre- and post-endoscopic blood transfusions
(58). Nevertheless, the AIMS65 was unsatisfactory for predicting
transfusions and 30-day re-bleeding (AUC = 0.612, and 0.529,
respectively) (59).

The GBS, RS, and AIMS65 are widely applied risk stratification
tools in UGIB, each with distinct clinical applications. GBS is
a pre-endoscopic score that emphasizes clinical and laboratory
parameters, excelling in early triage and predicting the necessity
for intervention, particularly transfusion (9, 11). RS incorporates
both clinical and endoscopic findings and is superior in anticipating
rebleeding and mortality post-endoscopy, although its dependence
on endoscopic data limits early utility (32, 38, 41, 46). AIMS65,
composed of five simple pre-endoscopic variables, provides rapid
and accurate forecast of in-hospital mortality but performs poorly
in identifying rebleeding risk or requirement for intervention
(53, 55, 57, 59). While GBS offers high sensitivity for urgent
care decisions, RS facilitates comprehensive risk stratification, and
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AIMS65 allows for efficient mortality evaluation at admission.
Notably, GBS excludes age, limiting its mortality prediction (12,
15), whereas AIMS65 includes age and other systemic indicators.
These tools, therefore, cater complementary roles in optimizing
UGIB management at different phases of clinical care.

2.2 Other UGIB scoring systems

2.2.1 NVUGIB models

The Progetto Nazionale Emorragia Digestiva (PNED) score
by Marmo et al. (60) is a reliable prognostic tool for predicting
mortality in patients with NVUGIB. Population was 1,360 cases,
and AUC is 0.81. It was developed as an alternative to existing
scoring systems such as the RS to provide a more accurate
assessment of mortality risk in these patients. The PNED score is
calculated by age, Hb, SBP, BUN, and comorbidities (60).

The CHAMPS score by Matsuhashi et al. (61) is a prediction
score that was made to assess NVUGIB mortality. Population
was 2,200, and c statistic is 0.91. This score is made up of six
components: comorbidities, HB, age, malignancy, pulse rate, and
shock (61).

2.2.2 Acute UGIB (AUGIB) models

The LHS by Maks et al. (3) predicts intervention for AUGIB
patients. Population was 404, and AUROC is 0.82. This score
uses serum Hb and creatinine (Cr), HR, and chronic liver disease
as positive factors and C-reactive protein (CRP) and alternative
diagnosis as negative factors (3).

Cologne-WATCH (C-WATCH) score, a pre-endoscopic risk
predictor by Hoffmann et al. (62), can be used for patients with
AUGIB including variceal hemorrhage. Population was 908, and
AUC is 0.704. C-WATCH is calculated by CRP, WBC, alanine
aminotransferase (ALT), thrombocytes, Cr, and Hb (62).

Canada-United Kingdom-Adelaide (CANUKA) score by
Oakland et al. (63) predicts the risk of AUGIB. Population was
10,639, and AUROC is 0.77. The 10 used factors are age, melena,
hematemesis, syncope, liver disease or malignancy, HR, SBP, Hb,
and serum urea level (63).

2.2.3 Other models

The T-score by Tammaro et al. (64) predicts the need for
urgent endoscopic intervention in UGIB patients. Population
was 602, and ROC curve is 0.72. T-score uses Hb, SBP, pulse
rate, and general conditions. This score determines when to do
esophagogastroduodenoscopy (OGD) for UGIB cases (64).

H3B2 by Sasaki et al. (65) helps find urgent UGIB. Population
was 675, and AUROC is 0.73. H3B2 includes three factors starting
with H (hematemesis, HR, and Hb) and two factors starting with B
(BP and BUN) (65).

The MAP (ASH) score by Redondo-Cerezo et al. (66), a
straightforward pre-endoscopy assessment tool, exhibits notable
efficacy in forecasting the necessity for intervention and mortality
in UGIB cases. Population was 3,012, intervention AUROC is
0.83, and mortality AUROC is 0.74. This score consists of six
components: GCS, ASA score, pulse rate, ALB, SBP, and Hb (66).
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The Rebleeding-Comorbidities-Deteriorating (Re.Co.De) score
by Marmo et al. (67) predicts the mortality of UGIB cases based
on 10 components: altered mental status, American Society of
Anesthesiologists (ASA) score, sepsis, renal and respiratory failure,
ascites, acute myocardial infarction (MI), re-bleeding, multi-organ
dysfunction, and disseminated malignancy. Population was 2,764,
and AUROC is 0.94. Re.Co.De score separates 1-month mortality
rate in three classes by number of present factors (67).

Hirosaki or lino score, also known as Japanese score, by Lino
et al. (68) predicts need for endoscopy for UGIB cases. Population
was 212, and AUROC is 0.85. Hirosaki score has SBP, syncope,
Hb, hematemesis, and BUN as positive factors and antiplatelet
agents and estimated glomerular filtration rate (eGFR) as negative
factors (68).

Baylor bleeding score (BBS) by Saced et al. (69) is a score
for bleeding PUDs based on pre-endoscopic factors and post-
endoscopic factors. Population was 47. Pre-endoscopic factors are
age, severity, and duration of related diseases, and post-endoscopic
factors are the position and type of bleeding (69).

Modified Nagoya University score (modified N-score) by Ito
et al. (70) is an endoscopy predictor specific for patients with
melena. Population was 721, and AUROC is 0.731. Modified N-
score has syncope, BUN level, and BUN/Cr ratio as positive factors
and anticoagulant drug use as negative factor (70).

Table 1 shows strengths and limitations of these UGIB scores.

3 LGIB

LGIB is characterized by any form of bleeding originating
from the lower gastrointestinal tract, i.e., distal to the ligament of
Treitz (71).

LGIB tends to be a self-limiting condition. Nonetheless, a subset
of patients with LGIB may encounter adverse events. Therefore, it
is crucial to conduct risk stratification for these patients to enhance
the selection process for emergency hospitalizations and ensure safe
discharge (72, 73).

This section provides a concise overview of the most studied
risk scores in this category, highlighting their respective limitations
and advantages in comparison with one another.

3.1 LGIB-specific scoring systems

3.1.1 Oakland score

To create a risk score that could effectively direct discharge
decision-making, Oakland et al. (74) evaluated 2,338 patients with
LGIB from 143 institutions in the UK.

The score has eight simple variables that allow pre-endoscopic
evaluation of patients in Emergency Departments including age
>40, male sex, history of previous acute LGIB admission, heart
rates >70, bloody digital rectal examination (DRE) findings, and
finally, low hemoglobin (Hb) and systolic blood pressure (SBP)
levels as the most significant risk factors for adverse outcomes.

Compared to existing UGIB and LGIB scores such as AIM65
(AUC:0-62), Rockall (AUC:0-64) BLEED (AUC, 0-63), NOBLADs
(AUC, 0-65), and Strate (AUROC, 0-69) scores, Oakland (AUC,
0-84) and Blatchfords (AUC, 0-80) scores performed better in
predicting safe discharge (5, 74). Moreover, it sustained its
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predictive accuracy within the cohort of emergency department
patients (75).

However, although the original cutoft score of 8 points or lower
demonstrates a high sensitivity (98.4%) on identifying high-risk
patients, its specificity (16%) to recognize low-risk patients that
can be safely discharged is limited. Therefore, several investigators,
including the original authors, suggested expanding the cutoff score
for safe discharge to address this issue (76, 77).

Second, regarding the substantial weighting of this score
on hemoglobin levels, the presence of baseline anemia in the
population may restrict the score’s performance (78).

Nevertheless, when it comes to forecasting safe discharge, risk
scores that include Hb levels as one of their components—such
as GBS and Oakland scores—generally perform better than other
risk scores (79, 80). In all, Oakland score performs better than
GBS among patients with LGIB, and when the origin of bleeding
cannot be precisely determined, GBS is favored over the Oakland
score to guide decision-making (74, 81). On the prediction of 30-
day mortality among LGIB patients, however, studies demonstrated
that ABC (AUC, 0.84) score outperformed Oakland (AUC, 0.69)
and GBS (AUC, 0.74) scores (82, 83).

3.1.2 SHA(2)PE score

The SHA(2)PE score was devised and validated by Hreinsson
et al. in Iceland in 2018 by utilizing data from 6,646 upper
endoscopies and 6,346 colonoscopies.

The score’s main goal was to determine which patients would
be best suited for outpatient care.

Regarding this, they developed another weighted risk score,
which is comparable to the Oakland score, that identifies low Hb
levels as the primary risk factor for adverse outcomes and SBP <
100 mmHg, history of anti-platelet therapy, anticoagulant therapy,
heart rates (HR) > 100 bpm, and emergency room (ER) bleeding as
other prognostic factors (84).

Subsequent studies indicated that the SHA(2)PE (AUC,
0.797) demonstrated inferior efficacy compared to the Oakland
score (AUC, 0.85) in recognizing high-risk patients for safe
discharge (85, 86).

On the other hand, when it came to forecasting prolonged
hospital stay, SHA(2)PE performed better (83).

Conversely, in predicting prolonged hospitalizations lasting 10
days or more, SHA(2)PE score demonstrated superior performance
(AUC: 0.721) compared to Oakland, GBS, AIMS65, ABC,
ROCKALL, and CHAMPS scores (87).

3.1.3 NOBLADS score

The NOBLADS score was developed and validated in 2016 by
Naoki et al. in Japan by analyzing 439 patients’ data to predict
severe LGIB.

NOBLADS score consists of eight factors, each of which adds
one point to the final result: NSAIDs or antiplatelet consumption,
lack of diarrhea or abdominal tenderness, SBP <100 mmHg,
syncope, albumin levels < 3.0 g/dL, and disease scores of > 2.

Unlike Oakland score, Hb levels were not a component of
this score. Nevertheless, it introduced non-aspirin antiplatelet use,
no diarrhea, and low albumin levels as novel risk factors for the
severity of LGIB (88).
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TABLE 1 A summary of the strengths and limitations of UGIB scoring systems.

Strength

10.3389/fmed.2025.1564015

Limitation

References

UGIB scoring systems

GBS

Accurate for triage and transfusion prediction

Limited mortality prediction; excludes age

(9,11, 15)

Rockall score

Strong mortality and rebleeding prediction (post-endoscopy)(38, 41)

Requires endoscopy; variable cut-off thresholds
(34, 37, 38, 41)

(34,37, 38, 41)

AIMS65 Simple; Strong predictor of mortality in both variceal & non-variceal Poor for rebleeding/intervention; underperforms in (51,59)
UGIB (51) predicting transfusion (59)
PNED score Better than GBS and RS and similar to AIMS65 in predicting mortality (60)
CHAMPS Calculated by a free application (61)
score better than GBS, AIMS65, ABC score and RS in predicting mortality
LHS Better than GNS in predicting intervention need (3)
C-WATCH Similar to RS, p-RS, and GBS in predicting mortality (62)
score
CANUKA Multicentered data from 3 countries Weaker than GBS in predicting RBC transfusion and (63)
score better than GBS in predicting mortality endoscopic therapy
T-score Better than ABC, AIMS65, and pRS in predicting intervention need (64)
H3B2 score Better than GBS, AIMS65, MAP score, and hirosaki score in predicting | Weaker than the AIMS65 in predicting mortality (65)
hemostatic treatment
better than GBS, MAP score, and hirosaki score in predicting mortality
MAP (ASH) Better performance in older UGIB cases similar to GBS in predicting (66)
score intervention need similar to AIMS65 in predicting rebleeding
Re.Co.De Better than ABC, RS, GBS, PNED, and AIMS65 in predicting mortality (67)
score
Hirosaki/lino Better than GBS, CRS, ABC, AIMS65, and MAP scores in predicting Weaker than GBS in higher levels of hemoglobin (68)
score endoscopy need
BBS Weaker than GBS in predicting intervention, re-bleeding (69)
and transfusion
weaker than RS in predicting lethal outcomes
modified Specific for patients with melena easy to calculate better than GBS in (70)
N-score predicting endoscopy need
General scoring systems
MEWS Simple calculations Studies are single-centered, with short follow-up periods, (102-107)
High specificity for predicting follow-up bleeding (94.1%). and overlooking coexisting conditions that affect
Better results compared to other scoring systems in forecasting outcomes.
in-hospital mortality for patients aged 65 and 75 years and older A low predictive capability for assessing the need for
(AUC: 0.82). endoscopic therapy has been observed, with AUC of 0.51.
Reports indicate inconsistent performance metrics across
various populations (Asian and non-Asian) and clinical
settings.
SOFA score Better than AIMS65, RS, GBS, and ABC in predicting mortality in ICU | Weaker than APACHE II in predicting mortality in ICU (108)
not specific for GIB
qSOFA score Easy to calculate better than GBS and RS in predicting ICU need Weaker than GBS in predicting lethal outcomes and (109)
transfusion need
APACHE I Better than SOFA score, GBS, AIMS65, RS, and ABC in predicting Weaker than AIMS65 and SOFA score in predicting (110)
mortality length of hospitalization
not specific for GIB
CCI Better than GBS in predicting mortality and re-bleeding risk Not specific for GIB (111)
PI Noninvasive and easy Lower specifity than the RS in predicting mortality (112)
useful in crowded EDs not specific for GIB
higher sensitivity than the RS in predicting mortality
Novel scoring systems
ML score by Better than APACHE IVa score in predicting mortality Lack of comparison with other GIB scores (113)
Deshmukh
etal.
(Continued)
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TABLE 1 (Continued)
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Score Strength Limitation References
name
ML score by Not appropriate for acute or subacute cases (114)
Herrin et al. lack of comparison with other GIB scores
ML score by Combination of GBS, RS, BBS, AIM65, and T-score in (115)
Ungureanu predicting mortality
etal. lesser number of parameters than other ML models for GIB (33)
ML score by Better than GBS and RS in predicting intervention need (116)
Veisman et al.
LSTM by Lack of comparison with other GIB scores (117)
Shung et al.
BLOVO First endoscopy score specific for infants Lack of comparison with other GIB scores (118)
infant score
CTP Good prognostic value for predicting mortality in AVB patients or Subjective variables (ascites and hepatic encephalopathy). (7,121, 124,
cirrhotic patients with AVB. Need for imaging. 127, 130)
Containing INR variable which is not reliable for liver
function in cirrhotic patients.
MELD Good prognostic value for predicting mortality in AVB patients or Complex calculation (7,121, 124,
cirrhotic patients with AVB. Containing INR variable which is not reliable for liver 127, 130)
Containing objective variable compare to CTP. function in cirrhotic patients.
PALBI score Better than MELD score in both predicting mortality and re-bleeding Mathematical calculation including logarithm (132)
weaker than AIMS65 and GBS in predicting mortality
HOPE-EVL Ease of calculating This score is only examined in Japan. (130)
accurate prognostic value for in-hospital mortality following EVL in This score only applies for patients underwent EVL
esophageal variceal bleeding. (cannot apply for those treated with other ways like
pharmacological therapies).

NOBLADS score performed better than earlier scores (BLEED,
Strate, Velayos, and Newman AUROC: 0.61, 0.71, 0.72, and
0.69, respectively) in predicting the severity of LGIB owing to
the NOBLADs (AUROC, 0.77), score’s novel risk factors (88—
90). However, this score did not outperform Oakland score in
predicting major bleeding events (AUROC, 0.58 vs. 0.93) (5).

3.1.4 Strate score

In 2003, Strate et al. evaluated 252 patients who were
hospitalized with ALGIB and identified seven risk factors for severe
LGIB (91).

The components of the score are SBP < 115 mmHg, HR >
100 bpm, a history of syncope, bleeding noticed during the initial
4h of evaluation, a non-tender abdominal examination, the use of
aspirin, and a disease score > 2 using the Charlson comorbidity
scale (92).

This risk score has the advantage of not requiring blood tests.

However, according to a study by Xavier et al., no correlation
was found between the Strate score and adverse events associated
with LGIB, and barely 1% of patients were assigned to the low-risk
group that could be safely discharged (93).

Moreover, this score did not predict LGIB outcomes any better
than the Oakland score, apart from the requirement for hemostasis
(AUROC, 0.82 vs. 0.36) (5).

3.1.5 CACHEXIA score

Tominaga et al. developed and validated this recently
introduced score in Japan by studying 8254 LGIB patients who
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initially fulfilled the criteria for ED admission, aimed to predict
30-day mortality and 1-year mortality among LGIB patients
with precision.

The CACHEXIA score is an acronym representing various
clinical parameters: Cancer (including metastasis tumor, blood
tumor, and bleeding from tumor), Albumin levels, Cirrhosis, High
Performance Status (PS), Extremely thin (i.e., low body mass
index), Increased levels of C-reactive protein (CRP) and Blood Urea
Nitrogen (BUN), and Anemia (i.e., requiring blood transfusion).

In addition, six components of the long-term scale serve as
predictive indicators for the short-term mortality scale.

The CACHEXIA score (AUC, 0.90, for validation) exhibited
superior performance compared to the NOBLADS, Oakland, and
Sengupta et al. (AUC: 0.84, 0.71, and 0.89, respectively) scores
regarding short-term mortality, while also demonstrating a good
performance (AUC: 0.84, for validation) in predicting long-term
mortality (94).

Nevertheless, further research is required to externally validate
these findings across diverse populations, especially among LGIB
patients who could be safely discharged initially.

In Table 2, the strengths and limitation of these mentioned
scores are summarized.

3.2 Other LGIB risk scores

3.2.1 Bleed score

The bleed score was developed and validated based on 108 ED
admissions data to predict adverse outcomes in gastrointestinal
bleeding. The high-risk group based on this score is defined as
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TABLE 2 A summary of strengths and limitations of LGIB scoring systems.

10.3389/fmed.2025.1564015

Score name Strengths Limitations References
Oakland score Outperformed other LGIB scores in predicting safe Baseline anemia in the population may restrict the score’s (3,5,76-78)
discharge performance
High sensitivity Low specificity
SHA(2)PE score Outperformed Oakland score in predicting prolonged Inferior performance compared to the Oakland score in (83, 85, 86)
hospital stay recognizing high-risk patients for safe discharge
NOBLADS score Outperformed earlier scores (BLEED, Strate, Velayos, Did not outperform Oakland score in predicting major (5, 88-90)
Newman) in predicting the severity of LGIB bleeding events
STRATE SCORE Not requiring blood work Poor performance in subsequent researc (5,92,93)
Outperformed Oakland score in predicting need for Did not predict other LGIB outcomes any better than the
hemostasis Oakland score
CACHEXIA score Outperformed NOBLADS, Oakland, and Sengupta scores in Requires external validation (94)
predicting short-term mortalit
Good performance in predicting long-term mortality
BLEED score Aimed to predict the adverse outcomes in GIB Poor performance in subsequent research (93, 95, 100)
LONG-HOSP Outperforms the existing LGIB scores in predicting Complexity due to extensive number of components (97)
prolonged hospital stays (16)
Requires external validation
Sengupta et al. Predicting 30-day mortality in patients with LGIB Requires further reseach to externally validate and compare (98)
the score to existing LGIB scores.
ANN model Aimed to predict mortality during hospital stay, re-bleeding, Time consuming and requirement of appropriate facilities (99)
and necessity for therapeutic intervention
Requires external validation
Newman et al. Aimed to predict the severity and adverse outcomes of LGIB Requires external validation (100)
Velayos et al. Aimed to predict the adverse outcomes of LGIB Requires external validation (101)

the presence of any of the five risk factors (ongoing bleeding from
upper or lower GI sources on admission, SBP below 100 mm Hg,
prothrombin time (Pt) above 1.2, unstable comorbid disease that
necessitates ICU admission, and erratic or altered mental status
by any primary or secondary cause) (95). The validation study
indicates that patients with LGIB categorized in the high-risk group
exhibited a higher rate of experiencing adverse outcomes compared
to those in the low-risk group (96).

3.2.2 LONG-HOSP score

The LONG-HOSP score was derived and validated in 2023 by
analyzing 8,547 admission records and was specifically designed to
predict prolonged hospital stays. The majority of this risk score’s
components are also present in other LGIB risk scores. However,
for the first time, they also found that high BUN levels, diarrhea,
abdominal pain, and tarry stool were significant risk factors for
prolonged hospital stays (AUROC, 0.66, for validation) (97).

3.2.3 Score by Sengupta et al.

Sengupta et al. developed and validated a risk scale in
2017 by employing pre-endoscopic data and machine learning
methodologies within 6,104 LGIB patients, aiming to predict 30-
day mortality in patients with LGIB. The components of this
risk score can be categorized as either risk factors or protective
factors, and they include the following: Age (ages under 40 serve
as protective factors), dementia, chronic kidney disease (CKD),
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disseminated malignancy, use of systemic anticoagulants, chronic
pulmonary disease, admission hematocrit, and albumin levels
are identified as protective factors at elevated levels and risk
factors at diminished levels. Patients with a low 30-day mortality
risk were effectively identified by the risk score (AUC, 0.75, for
validation) (98).

3.2.4 ANN model

To evaluate the risk of mortality during hospital stay, re-
bleeding, and necessity for therapeutic intervention in patients
experiencing LGIB, DAS et al. created and validated separate
artificial neural network (ANN) models patients tailored to each
specific outcome by evaluating 190 LGIB. The models exhibited
acceptable predictive capabilities for all three outcomes (AUC: 0.92,
0.93, and 0.95, respectively) (99).

3.2.5 Score by Newman et al.

Newman et al. (100) conducted a study of 184 cases of LGIB to
devise a risk score for predicting the severity and adverse outcomes
of the condition. The risk factors correlating with severe bleeding
were hematocrit < 35%, bright red rectal bleed, and age>60
years. For the adverse outcome, the five variables sorted by their
relative risk were creatinine > 150 wM, age> 60 years, abnormal
hemodynamic parameters, continuous bleeding for first 24 h, and
smoking (as a protective factor). The scores associated with these
variables demonstrated discriminative capability (AUC, 0.79) (100).
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3.2.6 Score by Velayos et al.

In 2004, Velayos et al. studied a cohort of 94 patients presented
with LGIB and proposed three main risk factors that may predict
the adverse outcomes: a hematocrit level of 35% or lower upon
admission, the presence of gross blood on DRE, and SBP< 100
mm/Hg or a HR > 100 bpm 1 h after the initial evaluation (101).

Additional details regarding these scoring systems, including
their strengths and limitations, are available in the Table 2.

4 General scoring systems

Several general scoring tools have been developed for early
detection of clinical deterioration or prediction of mortality across
a wide range of medical conditions, including GIB. These scores
are not specific to gastrointestinal bleeding but can offer valuable
insight, particularly in the ED setting.

4.1 MEWS

Subbe et al. (102) established the MEWS, first predicting
disastrous medical situations such as ICU admission and cardiac
arrest because of easy calculation and repetitiveness. MEWS
comprises five key parameters: SBP, heart rate (HR), respiratory
rate (RR), body temperature (BT), and the AVPU score (Alert,
responds to Voice, responds to Pain, Unresponsive). In their study,
673 patients were evaluated. A score of 5 or more was associated
with an increased risk of death, yielding an OR of 4.5 [95% CI:
2.8-10.7]. This study has demonstrated that raised MEWs scores
are associated with increased mortality in a group of medical
emergency admissions. It was determined that this score can
predict unstable patients with any disease before the deterioration
of their condition and can be a guide to prioritize patients for
further interventions in ED (103-106).

Bozkurt et al. (106) showed that a MEWS score >4 could
predict follow-up bleeding with a high specificity, but its ability
was not proven statistically (p: 1.000). A total of 202 patients were
included in the study. MEWS score was significantly correlated
with hospital outcomes (p: <0.001). In addition, the non-surviving
patients had a significantly greater median MEWS score compared
to the discharged and hospitalized patients (p: 0.001 and p: 0.003,
respectively). ROC curve analyses revealed a need of endoscopic
intervention for MEWS score of >1. It also revealed that a MEWS
score of >1 could convey the need for blood transfusion (p: 0.0470).
A score of >2 significantly predicted death (p < 0.001).

In another study, Lai et al. (104) evaluated the scores of
AIMS65, MEWS, GBS, CRS, and qSOFA on 442 consecutive
cirrhotic patients. The researchers could not find significant
differences in rebleeding prediction between AIMS65, MEWS,
GBS, and CRS scoring systems (104). In addition, an AUC of
0.58 [95% CI: 0.53-0.64] was obtained for rebleeding prediction
of MEWS.

Wu et al. (103) performed a study that compared six different
predictive scores (pre-endoscopy RS, shock index (SI), age shock
index (age SI), Rapid Acute Physiology Score (RAPS), Rapid
Emergency Medicine Score (REMS), and MEWS). A total of 336
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patients were recruited for the study, of whom 40 died. Their
findings demonstrated that MEWS outperformed the other scores
in predicting in-hospital mortality for patients over 65 years old
(AUC: 0.82). In addition, MEWS was identified as the most effective
tool for predicting in-hospital mortality among patients older than
75 years (AUC: 0.82) (103).

While the MEWS is a valuable tool, it should not supplant
clinical judgment. It is crucial to consider the broader clinical
context and various factors that may impact the patient’s condition.
Furthermore, the accuracy of MEWS can differ depending on the
population being assessed and the specific clinical environment.
Research has indicated that the performance of MEWS can vary
significantly across different demographics and settings. Notably,
studies conducted in non-Asian populations have reported higher
predictive values compared to those observed in Asian populations,
raising concerns regarding the general applicability of MEWS
across diverse patient groups (107).

4.2 Sequential organ failure assessment
(SOFA) score

This score by Vincent et al. (108) describes the degree of organ
failure and the complications of critical illnesses. The SOFA score is
not specific for UGIB, but it can be used for critical UGIB patients
and predict their mortality. This score includes parameters of six
organ systems: partial pressure of oxygen (PaO;), Glasgow Coma
Scale (GCS), cardiovascular factors (mean arterial pressure (MAP),

dopamine, dobutamine, and epinephrine/norepinephrine),
BR, thrombocytes, and serum Cr. The efficacy of the
SOFA score is confirmed by the European Medicines
Agency (108).

4.3 Quick SOFA (qSOFA) score

The qSOFA score by Singer et al. (109) can identify UGIB
patients with possible sepsis. This score uses RR, GCS, and SBP as
the only three factors that make it easy to calculate (109).

4.4 Acute physiology and chronic health
evaluation (APACHE) Il

APACHE II by Knaus et al. (110) is a system for defining disease
severity by temperature, MAP, HR, RR, PaOy, arterial pH, serum
sodium, potassium and Cr, hematocrit (HCT), and white blood
cells (WBCs). Like the SOFA score, APACHE II is not specific for
UGIB, but it can be used for defining severity of critical UGIB
patients (110).

APACHE Iva is a recent version of the APACHE score. This
score has extra factors in comparison with APACHE II, including
mechanical ventilation, GCS, thrombolysis, ICU administration
information, and chronic diseases. Calculation of APACHE II is
easier due to lower number of parameters.
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4.5 Charlson Comorbidity Index (CCI)

This score by Charlson et al. (111) predicts mortality and
comorbidity. CCI is not specifically a score for GIB, but it includes
factors that affect GIB including liver diseases, chronic kidney
diseases (DKD), and malignancies (111).

4.6 Perfusion Index (Pl)

PI by Firat et al. (112) shows peripheral perfusion status non-
invasively and easily by measuring pulsatile arterial flow. The
population was 219, and AUC is 0.772. P1 is used in several medical
situations. PI can detect patients with UGIB early and can be very
useful in crowded EDs (112).

Table 1 has discussed about strengths and limitations of general
scoring systems.

5 Novel tools and non-traditional
scoring systems

Emerging tools such as artificial intelligence (AI) and machine
learning (ML)-based models have opened new pathways for
personalized risk prediction in GIB. These systems can integrate
large datasets and dynamic parameters to enhance decision-making
in real time.

5.1 Al models

There is a growing utilization of ML-based models in evaluating
and addressing acute GIB with the aim of prognostication
and enhancing patient care. These models harness sophisticated
algorithms and electronic health records to augment predictive
capacities, guide triage decisions, and refine patient management
strategies within ED contexts. The integration of artificial
intelligence into healthcare frameworks holds the potential
for reshaping the management approach for GIB patients in
emergency settings.

An ML model was designed to predict mortality for GI bleeding
by Deshmukh et al. (113). The population was 5,691, and AUC
is 0.85. This model uses age, vital signs, bleeding place, GCS,
intubation, readmission, antibiotics, antiarrhythmic, vasopressors,
transfusion, metastatic cancer, immunosuppression, and laboratory
factors including serum Cr, BUN, liver function tests, lactate,
Hb, thrombocytes, coagulation tests, WBC, potassium, and serum
bicarbonate as input; addition of endoscopic findings to these
factors could improve predictive outcomes (113).

Few GIB predictors use antithrombotic treatment as a factor,
but ML can solve this limitation. An ML score by Herrin at al. (114)
has age, sex, ethnicity, cardiovascular diseases, antiarrhythmic
drugs, gastroprotective agents, anticoagulants, antihypertensive
NSAIDs,
inhibitors, antihyperlipidemic drugs, and baseline comorbidities as
input. The population was 306 463, and AUC is 0.67. This model
predicts GIB risk at months, so it is not appropriate for acute or

drugs, antiplatelets, selective serotonin reuptake

subacute cases (114).
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An ML model by Ungureanu et al. (115) predicts the mortality
of NVUGIB patients. Population was 1,096, and AUC is 0.99. This
model is a combination of GBS, RS, BBS, AIM65, and T-score and
predicts mortality more accurately than scores mentioned before.
Using this model is easier than other ML models due to lesser
number of parameters (115).

An ML model by Veisman et al. (116) predicts endoscopic
intervention for AUGIB patients. Population was 883, and AUC is
0.68. This model uses age, sex, pre-endoscopic medications, chronic
medications, HR, MAP, syncope, cirrhosis, BP, melena, Hb, stroke,
cardiovascular, renal, and respiratory diseases as input (116).

A long short-term memory (LSTM) Network by Shung et al.
(117) indicates erythrocyte (RBC) transfusion for acute GIB
(AGIB) cases. This model uses age, sex, vital signs, and laboratory
factors, including blood gas, WBC, Hb, HCT, RBC, thrombocytes,
coagulation tests, serum electrolytes, Cr, BUN, glucose, liver
function tests, blood tests for iron, muscle function, lactate
test, thyroid-stimulating hormone (TSH), vancomycin, urine Cr,
sodium, and specific gravity (SG). The population was 4,050,
and AUROC is 0.81. This model has a better performance in
comparison with discrete time-regression models in the prediction
of the need for packed RBC transfusion and can lead to less
ischemic end-organ damage in AGIB patients (117).

5.2 Infant UGIB model

The BLOVO infant score by Quitadamo et al. (118) is a
clinical assessment tool to forecast the UGI endoscopy necessity in
infants who manifest hematemesis. This evidence-driven scoring
system integrates bleeding historical data, clinical indicators, and
laboratory results to evaluate the urgency of conducting endoscopy
in infants exhibiting hematemesis. The primary objective of the
BLOVO infant score is to assist healthcare professionals in making
well-informed judgments concerning the timing of endoscopic
assessment, thereby facilitating timely and suitable intervention for
infants experiencing GIB (118).

5.3 Acute variceal bleeding (AVB) models

AVB can be a serious complication of portal hypertension. As
a result, scoring systems for liver failure evaluation can be used to
assess the AVB prognosis. Two commonly used diagnostic scoring
methods for liver disease are the Child-Turcotte-Pugh (CTP) and
the Model for End-Stage Liver Disease (MELD) scores.

In 1973, Pugh introduced the Child-Turcotte-Pugh (CTP)
score as an adaption of the Child-Turcotte classification. This
scoring system was initially developed to evaluate outcomes
in patients undergoing surgery for portal hypertension (119).
Since 1989, it has also been used to predict the outcome of
patients undergoing transjugular intrahepatic portosystemic shunt
(TIPS) procedures (120, 121). The CTP scoring system comprises
five parameters: ascites, hepatic encephalopathy, international
normalized ratio (INR), total serum bilirubin, and serum albumin
levels. Each parameter is rate on one of three risk levels, and the

»
>

overall score is used to classify patients into stages “A (5, 6)
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“B (7-9)”, or “C (9-14)”. According to the CTP score, patients
categorized as “A” are considered to be better operative candidates
compared to those in “C” (119).

While CTP scoring system is valuable, some limitations
promoted the development of MELD score. MELD provides a more
objective measure of liver disease severity using a mathematical
formula based on serum bilirubin, serum creatinine, and INR levels.
This model was claimed to offer a more precise assessment of liver
function and a better prediction of patient survival, particularly for
those awaiting liver transplants (121, 122).

There are controversies regarding effectiveness of MELD and
CTP scores in predicting risk of rebleeding and mortality in AVBs.
Regarding rebleeding, Aluizio et al. found no clinical value (area
under the ROC curve < 0.7) for Rockall, Blatchford, AIMS65,
CTP, and MELD scores in predicting 6-week rebleeding outcomes
in 222 AVB patients (123). In alignment with this, a systematic
review carried out in 2021 confirmed that none of these scoring
systems effectively predict in-hospital rebleeding or follow-up
rebleeding within 3 months after the initial bleeding event (124).
However, CTP and Clinical Rockall score (CRS) were clinically
effective (AUROCs 0.72) in predicting in-hospital rebleeding by
investigating 330 cirrhotic patients with AVB (125).

Concerning mortality, a retrospective study involving 222 AVB
patients demonstrated that CTP and MELD (AUROC of 0.74 and
0.72, respectively) outperformed Rockall, Blatchford, and AIMS65
(AUROC < 0.7) in 6-week mortality prediction (123). Similar
findings were observed for predicting in-hospital survival in a study
of 217 portal hypertensive patients with upper gastrointestinal
bleeding, where CTP (AUC of 0.9) and MELD (AUC of 0.8)
performed better than GBS (AUC of 0.64) (126). Furthermore, a
systematic review by investigating 28 articles came to conclusion
that CTP score was the most reliable predictor for in-hospital
mortality in AVB patients, followed by AIMS65 and MELD with
pooled AUC of 0.82, 0.79, and 0.78, respectively. However, in long
term (3-months follow-up mortality), MELD was the strongest
predictors, followed by AIMS65, CTP, and Clinical Rockall with
pooled AUC of 0.79, 0.77, 0.74, and 0.7, respectively (124). This
was consistent with Tantai study involving 330 cirrhotic patients
with AVB, which showed higher AUROCs for CTP (0.87) in
predicting in-hospital mortality compared to 0.84 for MELD, while
the difference was not significant. Contrary to this, based on
Mandal et al. study on 75 cirrhotic patients with variceal bleeding,
MELD (AUROC of 0.85) outperformed CTP (AUROC of 0.74)
for predicting mortality (127). This performance of MELD was
confirmed by another study on 198 cirrhotic patients with upper
gastrointestinal bleeding who did not undergo endoscopy, which
showed the superior accuracy of MELD compared to CTP score in
assessing mortality risk with AUC of 0.81 vs. 0.7 (7).

Despite ongoing debate regarding predicting performance
of traditional scores such as MELD and CTP for mortality
and rebleeding in UGIB cases, development of alternative
scoring systems can provide more accurate assessment. One
such advancement is the platelet-albumin-bilirubin (PALBI) score,
which has been detailed previously. Derived from a specific formula
incorporating serum bilirubin, serum albumin, and platelet counts,
it has been shown that PALBI outperformed MELD, ALBI, and
CTP in both survival and in-hospital rebleeding prediction (within
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1 week) in 1,517 cirrhotic patients with AVB. In this study, only
PALBI and ALBI showed clinical value for predicting survival
with AUROC:s of >0.8, while for rebleeding MELD and ALBI had
prognostic value as well, with AUROCsS of 0.74 and 0.76 which was
lower than that of PALBI (0.79) (128). In addition, Huy’s study
confirmed that only ALBI and PALBI provide prognostic value
for early rebleeding prognosis (AUC > 0.7), while all Child-Pugh,
MELD, PALBI, and ALBI had good value for in-hospital mortality
prediction with no significant differences (AUC > 0.7) (129).
Another scoring system called Hospital Outcome Prediction
Ligation (HOPE-EVL)
developed by observing 980 patients with esophageal variceal
bleeding treated with EVL (130). This model contains five
parameters of systolic blood pressure, GSC score, total bilirubin

following Endoscopic Variceal was

level, creatinine level, and albumin level. While this score is just
developed by information from one country and only AVB patients
after EVL, it outperformed MELD (AUC: 0.85) and CTP (AUC: 0.8)
with AUC of approximately 0.9 for predicting in-hospital morality,
which can be considered for clinical decisions after hemostasis.

5.4 Model for both UGIB and LGIB

The age, blood tests, and comorbidities (ABC) score by Laursen
et al. (82) is a prognostic tool for GIB mortality, both UGIB and
LGIB. The population of UGIB was 4,019 and LGIB was 2,336 cases,
and AUROC is 0.81 for UGIB and 0.84 for LGIB. This scoring
system emerged in response to the limitations of existing scores in
accurately forecasting outcomes for patients with GIB. The ABC
score incorporates three main factors: the patient’s age, results from
specific blood tests, and the presence of any comorbidities (82).

5.5 Endoscopy-based model

Cedars-Sinai Medical Center Predictive Index (CSMCPI) by
Hay et al. (131) is an endoscopy-based system that identifies
in-hospital lethal outcomes of acute UGIB (AUGIB). CSMCPI
includes endoscopic findings, time between bleeding starts and
administration in ED, and patient hemodynamics. During the
endoscopy, we look for PUD or erosive disease with or
without signs of recent hemorrhage (SRH), Mallory Weiss tear,
angiodysplasia, persistent UGI hemorrhage, varices, and UGI
cancer (131).

Table 1 shows strengths and limitations of novel scores.

6 Conclusion

In conclusion, emergency departments around the world
continue to face a significant issue when it comes to managing
GIB, whether it be upper or lower. Effective risk classification
methods are desperately needed to prioritize patient care, as there
is a chance of fatalities, rebleeding, and blood transfusions, among
other potential negative effects. Although many scoring systems
have been created to evaluate the severity and forecast results of
GIB, it is still unclear which one is best for every clinical situation,
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but GBS remains the most widely used scoring system despite some
limitations. By offering an extensive overview and comparison of
several risk stratification score systems, this study seeks to close
this gap. Our goal is to assist physicians in making well-informed
decisions regarding the best care for patients with GIB by assessing
the advantages and disadvantages of various grading systems.

7/ Future perspective

With the increasing complexity of clinical presentations and
the rising demand for precision medicine, future efforts should
focus on dynamic and adaptable risk prediction models. Artificial
intelligence-driven tools, capable of integrating real-time data from
electronic health records, have the potential to outperform static
scoring systems by providing more individualized and context-
sensitive predictions.

Moreover, the development of hybrid models—combining
with physiologic
monitoring—may enhance early warning capabilities, especially in

traditional ~clinical variables continuous
settings with limited endoscopic access.

Future research should aim for large-scale prospective
validation of these tools, and interdisciplinary collaboration
is essential to ensure their safe and ethical integration into

clinical practice.
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