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Abstract

Background/Objectives The Oakland score was developed to predict safe discharge in patients who present to the
emergency department with lower gastrointestinal bleeding (LGIB). In this study, we retrospectively evaluated if this
score can be implemented to assess safe discharge (score < 10) at WellStar Atlanta Medical Center (WAMC).

Methods A retrospective cohort study of 108 patients admitted at WAMC from January 1, 2020 to December 30,
2021 was performed. Patients with LGIB based on the ICD-10 codes were included. Oakland score was calculated
using 7 variables (age, sex, previous LGIB, digital rectal exam, pulse, systolic blood pressure (SBP) and hemoglobin
(Hgb)) for all patients at admission and discharge from the hospital. The total score ranges from 0 to 35 and a score of
< 101is a cut-off that has been shown to predict safe discharge. Hgb and SBP are the main contributors to the score,
where lower values correspond to a higher Oakland score. Descriptive and multivariate analysis was performed using
SPSS 23 software.

Results A total of 108 patients met the inclusion criteria, 53 (49.1%) were female with racial distribution was as
follows: 89 (82.4%) African Americans, 17 (15.7%) Caucasian, and 2 (1.9%) others. Colonoscopy was performed in
69.4% patients; and 61.1% patients required blood transfusion during hospitalization. Mean SBP records at admission
and discharge were 129.0 (95% Cl, 124.0-134.1) and 130.7 (95% Cl,125.7-135.8), respectively. The majority (59.2%)

of patients had baseline anemia and the mean Hgb values were 11.0 (95% Cl, 10.5-11.5) g/dL at baseline prior to
hospitalization, 8.8 (95% Cl, 8.2-9.5) g/dL on arrival and 9.4 (95% Cl, 9.0-9.7) g/dL at discharge from hospital. On
admission, 100/108 (92.6%) of patients had an Oakland score of > 10 of which almost all patients (104/108 (96.2%))
continued to have persistent elevation of Oakland Score greater than 10 at discharge. Even though, the mean
Oakland score improved from 21.7 (95% Cl, 20.4-23.1) of the day of arrival to 20.3 (95% Cl, 19.4-21.2) at discharge,
only 4/108 (3.7%) of patients had an Oakland score of < 10 at discharge. Despite this, only 9/108 (8.33%) required
readmission for LGIB during a 1-year follow-up. We found that history of admission for previous LGIB was associated
with readmission with adjusted odds ratio 4.42 (95% Cl, 1.010-19.348, p=0.048).
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Conclusions In this study, nearly all patients who had Oakland score of > 10 at admission continued to have a score
above 10 at discharge. If the Oakland Score was used as the sole criteria for discharge most patients would not have
met discharge criteria. Interestingly, most of these patients did not require readmission despite an elevated Oakland
score at time of discharge, indicating the Oakland score did not really predict safe discharge. A potential confounder
was the Oakland score did not consider baseline anemia during calculation. A prospective study to evaluate a
modified Oakland score that considers baseline anemia could add value in this patient population.

Keywords Lower gastrointestinal bleeding, Oakland score, Baseline anemia, Hospital admission, Safety discharge

Introduction

Gastrointestinal bleeding (GIB) is a frequent cause of
hospitalization in the United States. Almost 4 million
admissions with GI related-conditions occurred in 2018;
GIB was the most common principal discharge code
with more than half million of cases [1]. About 20% of
those cases were caused by lower gastrointestinal bleed-
ing (LGIB) and approximately 15% of the LGIB cases
were readmitted within 30 days [1]. Initial assessment of
a patient presenting with LGIB includes focused history,
physical exam, and laboratory testing [2, 3]. Additionally,
past medical history of LGIB on admission, medications
that increase risk of bleeding, cardiovascular, cerebro-
vascular, hepatic and renal comorbidities should also be
evaluated [3]. Assessment of these comorbidities allows
for proper detection of high-risk patients and may alter
management approach [3].

The Oakland score is a risk assessment score used to
classify the severity of acute LGIB bleeding to predict
safe discharge [2, 4]. To develop this score a multivariable
logistic regression model was used to recognize predic-
tors of safe discharge, then it was converted into a sim-
plified risk scoring system [2]. Scores<8 indicate a 95%
or higher probability of safe discharge. Probability of
safe discharge is defined as absence of rebleeding, blood
transfusion, therapeutic intervention, 28-day readmission
or death [2, 5]. Scores>8 indicate admission with further
workup and resuscitation as necessary [2, 5]. External
validation of the Oakland score revealed the threshold
could be extended to >10 for low-risk patients [5]. A
10-year retrospective study used to predict the severity of
outcomes using Oakland score, determined a score>12
points were closely associated with adverse outcomes [6].

Patients presenting to the hospital with LGIB are less
likely to require hospital admission, inpatient interven-
tion, or experience an adverse outcome when compared
with upper gastrointestinal bleeding cases, especially if
those patients are identified as a low risk [5]. A valuable
strength of the Oakland score is that it facilitates early
clinical decisions with data commonly used in the emer-
gency department without need for endoscopy data, then
requiring hospital admission [4]. Oakland scores are use-
ful in both early evaluation in the emergency department
and predicting early aggressive management in hospi-
talized patients [6, 7]. In this study, we retrospectively

evaluated if this score can be implemented to assess safe
discharge (defined as a score<10) at WellStar Atlanta
Medical Center (WAMC).

Methods

Study population and design

A retrospective cohort study using a single-institutional
database from January 1, 2020, to December 30, 2021,
was performed. All patients hospitalized at WellStar
Atlanta Medical Center with lower GI bleeding during
this period were eligible for the study. Data was extracted
from electronic health record (EHR) including sociode-
mographic, clinical, laboratory and imaging findings
as well as imaging was recorded using a standard data
extraction protocol. Oakland scores was calculated for
all patients at admission and discharge. We determined
the association between readmission rates and Oakland
score (and its components such as hemoglobin level at
discharge). Also calculated was the Charlson Comorbid-
ity index (CCI) as it could be a confounding factor for
prolonged hospital stay. The primary goal of this assess-
ment tool is to predict long-term mortality. The CCI’s
initial version was modified to include a wide range of
data sources, including ICD-10 codes which is used in
our study. In numerous clinical groups, including the
intensive care unit (ICU), where patients with LGIB are
frequently admitted, CCI has been shown to predict
long-term death [8].

Inclusion and exclusion criteria

Patients admitted with a clinical diagnosis of lower GI
bleeding during January 1, 2020, to December 30, 2021.
Specifically, we included patients with ICD10 codes of
K50.011, K50.111, K50.811, K50.911, K51.011, K51.211,
K51.311, K51.411, K51.511, K51.811, K51.911, K55.21,
K57.01, K57.11, K57.13, K57.21, K57.31, K57.33, K57.41,
K57.51, K57.53, K57.81, K57.91, K57.93, K62.5, K62.6,
K64.8, K64.9, K92.1, K92.2. Patients with upper GI bleed-
ing defined by bleeding coming from a gastrointestinal
source above the ligament of Treitz were excluded. For
readmissions, we utilized the exact same inclusion crite-
ria as for admissions.
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Fig. 1 Flow chart showing the methods for statistical analysis

Study outcomes

The primary outcomes were: (1) mortality; (2) Assess the
use of the Oakland score with discharge practices; (3)
rates of colonoscopy; (4) 1-year readmission rate. Sec-
ondary outcome assessed was the impact of LGIB on
resource utilization including: length of stay (LOS) and
requirement of blood products in relation to Oakland
score.

Data collection

Patient demographics and clinical variables were col-
lected from the EHR. Information on patient character-
istics including age (years), gender and race. Principal
diagnosis, inpatient complications, comorbidities, and
procedures were also recorded. We also collected data on
anemia history. We used the CCI to assess the burden of
comorbid conditions.

Statistical analysis

Statistical analysis was performed using SPSS Statis-
tics for Windows, version 23.0 (SPSS Inc., Chicago, IIL,
USA) and GraphPad Prism (Version 8.0.2, San Diego,
California, USA). Probability values less than 0.05 at a
95% confidence interval (CI) were considered significant.
Multivariate regression analysis was performed for the
primary and secondary outcomes. Flow chart showing
the methods for statistical analysis is provided in Fig. 1.

Results

General characteristics

A total of 108 patients were included of which 53 (49.1%)
were females. The median age of participants was 65 (95%
CI: 61-70) years. Among all the patients, 89 (82.4%) were

Table 1 Demographic characteristics of patients admitted with
lower Gl bleeding

Variable Number of patients N=108 (%)
Age <40 9 (8.3%)
40-69 5(50.9%)
>70 44 (40.7%)
Sex Female 3(49.1%)
Male (SO 9%)
Gender African American 89 (82.4%)
Caucasian 7 (15.7%)
Other 2 (1.9%)

African American, 17 (15.7%) Caucasian, and 2 (1.9%)
others (Table 1). The median hemoglobin at baseline
(prior to current hospitalization) was 10.8 g/dl; and about
one third (37/108 (34.3%)) of the patients had history of
previous admission for lower GI bleeding. On arrival to
the hospital the median hemoglobin was 8.8 (95% CI,
8.2-9.5) g/dL; majority (69.4%) of which required trans-
fusion resulting in an improved mean hemoglobin to
8.9 (95% CI1,8.6-9.3) g/dL at the time of discharge from
hospital. Most of the patients were also treated with pro-
ton pump inhibitors (80%) and underwent colonoscopy
(69.4%) as shown in Table 2. Computed Tomography
Angiography (CTA) use was seen in 21.3% of the cases
and only 11.1% of patients had a bleeding scan. A his-
tory of anticoagulant, aspirin and clopidogrel use was
present in 19.4%, 28.7%, and 8.3% of patients respec-
tively (Table 3). Detailed description of the percentage
of patients requiring more than one unit of packed red
blood cells (PRBC) is provided in Table 4.

On admission, 100/108 (92.6%) of patients had an Oak-
land score of >10. It was notable that even more patients
104/108 (96.2%) had elevation of Oakland Score greater
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Table 4 General outcomes of patients admitted with lower Gl

patients admitted with lower Gl bleeding bleeding
Variable Number Variable Number
of patients of patients
N=108 (%) (N, %)
Colonoscopy (Yes/No) No 3(30.6%) Death at discharge (Yes/ No 106 (98.1%)
Yes 5 (69.4%) No) Yes 2(1.9%)
CTA(Yes/No) No 5 (78.7%) AMA (Yes/No) No 103 (95.4%)
Yes 3(21.3%) Yes 5 (4.6%)
Bleeding scan (Yes/No) No 96 (88.9%) One-year readmission after No 99 (91.7%)
Yes 2(11.1%) discharge (Yes/No) Yes 9 (8.3%)
PPI during hospital stay (Yes/No) No 8 (25.9%) 30-day readmission after ~ No 104 (96.3%)
Yes 0 (74.1%) discharge (yes/No) Yes 4 (3.7%)
Previous LGl bleed No 71 (65.7%)
Table 3 Anticoagulation and antiplatelet therapy of patients admission Yes 37 (343%)
admitted with lower Gl bleeding DRE+ (Yes/No) No 29 (26.9%)
Variable Number of patients N=108 (%) Yes 79 (73.1%)
Anticoagulation (Yes/No) No 87 (80 6%) Transfusion of PRBC 0 units of PRBC 42 (38.9%)
Yes 1 (19.4%) 1 unit of PRBC 17 (15.7%)
Aspirin (Yes/No) No 77 (71.3%) 2 units of PRBC 15 (13.9%)
Yes 31 (28.7%) 3 units of PRBC 13 (12.0%)
Clopidogrel (Yes/No) No 99 (91.7%) 4 units of PRBC 9 (8.3%)
Yes 9 (8.3%) 5 units of PRBC 6 (5.6%)
6+ units of PRBC 6 (5.6%)
than 10 at discharge. Even though, the mean Oakland  Charlson comorbidly index Mild (0-2) 34(31.5%)
score slightly improved from 21.7 (95% CI, 20.4-23.1) of Moderate (3-4) 37 (34.3%)
the day of arrival to 20.3 (95% CI, 19.4-21.2) at discharge, Severe (5 and above) 37 (34.3%)
only 4/108 (3.7%) of patients had an Oakland score of HRat discharge <70 33 (30.6%)
<10 at discharge. In other words, 96.3% of patients were 70-89 54(50.0%)
discharged with a high-risk Oakland score of >10. None- 90-109 21 (194%)
theless, only 4/108 (3.7%) and 9/108 (8.3%) of patients , =110 0 (0%)
required readmission during follow up at 1 month and 1 SBP at discharge =89 2(1.9%)
year, respectively. The mean LOS was 7.9 (95% CI, 6.6— 20-119 27 @5.0%)
9.1). There were two deaths among 108 patients admitted 1207129 22 (20‘42@
for acute lower GI bleeding. The first patient had hemor- 131067; > ?i Eﬂ :(;O)
rhagic shock leading to pulseless electrical activity (PEA), , , R 1%
h . X Hemoglobin at discharge  3.6-6.9 2 (1.9%)
while the second patient developed severe sepsis fol- 2089 53 49.1%)
lowed by PEA. (Tables 4 and 5). At the time of discharge 9:04'09 34 (31 :5%)
106‘/108‘(98.1%) 9f patients had completely resolution of 110129 14.(13.0%)
their active bleeding. 13.0-15.9 4(3.7%)
>16.0 1 (0.9%)
Multivariate analysis results Rate of poor Oakland score Patients who had Oakland 100 (92.6%)
Several factors were assessed for possible association (s 10) at admission and score of > 10 at admission
with future risk of readmission due to another lower  discharge Patients who had Oakland 104 (96.29%)
gastrointestinal bleeding as shown in Table 6. Among all score of > 10 at discharge
the variables, history of previous GIB was independently ~ Number of patients by Baseline anemia 64 (59.3%)
associated with a risk of readmission (AOR=4.41 (95%CI:  baseline anemia No Baseline anemia 29 (20.9%)

1.010-19.348; P=0.048).

Discussion

The Oakland score has been validated in the UK and US
to predict safe discharge in patients who present with
LGIB. However, this study demonstrated findings that
question the generalizability of the Oakland score for
certain patient populations. Oakland score should not

No baseline anemia recorded 15 (13.9%)

be used as a sole criterion to determine discharge for
patients with LGIB. In this retrospective study, at the
time of discharge, almost all (96.2%) patients had a higher
risk Oakland score of greater than 10, despite an overall
low rate of readmission at 1-month of only 3.7% (signif-
icantly lower than national average rate of 15%). This is
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Median and mean values

Median (95% Cl)

Mean (95% Cl)

Heart rate On day of arrival 89 (85.0-93.0) 914 (87.5-95.2)
On day of discharge 78.5 (75.0-82.0) 77.0 (74.0-80.0)
SBP On day of arrival 126.5 (120.0-130.0) 129.0 (124.0-134.1)
On day of discharge 131 (125.0-139.0) 130.7 (125.7-135.8)
Age 65 (61-70) 64.6 (61.3-67.9)
Oakland score at discharge Readmitted 23 (20-25) 22.7 (21.1-24.3)
Non-readmitted 21 (20-22) 20.1(19.1-21.0)
Median and mean Oakland score in all patients On day of arrival 24 (21-25) 21.7 (20.4-23.1)
On day of discharge 21 (20-22) 20.3(19.4-21.2)
Median and mean Hemoglobin (g/dl) Baseline 10.8(9.8-11.7) 11.0(10.5-11.5)
On day of arrival 8.5 (7.7-94) 8.8(8.2-9.5)
On day of discharge 8.9(8.6-9.3) 9.4 (9.0-9.7)
Median and mean PRBC transfused during hospital stay (in units) 1(1-2) 2.0(1.5-2.5)
Length of stay in days Median 6 (5-6) 79 (6.6-9.1)
Table 6 Factors associated with readmission among patients with lower gastrointestinal bleeding
Variable COR 95% Cl P value AOR 95% Cl Pvalue
Sex Male 1.225 0.310-4.833 0.772
Female 1
Previous Gl bleeding Yes 4387 1.030-18.694 0.046 4421 1.010-19.348 0.048
No 1
Colonoscopy Yes 0.518 0.130-2.067 0.351
No 1
CTA Yes 1.061 0.205-5.491 0.944
No 1
PPI Yes 0.676 0.157-2.904 0.598
No 1
Anticoagulation Yes 1.203 0.231-6.259 0.826
No
Aspirin Yes 2.133 0.533-8.541 0.284
No 1
Hgb at discharge <9 g/dl 2.041 0.483-8.621 0.332
>9 g/dl 1
Race AA 1.778 0.209-15.120 0.598
Non-AA 1

COR: crude odds ratio; AOR: adjusted odds ratio; CTA: computed tomography angiography; PPI: Proton pump inhibitors

in large part due to baseline anemia that has the highest
contribution for the Oakland score. In fact, the median
Oakland score before hospitalization due to GI bleeding
was at least 13 given the median hemoglobin of 10.8%
at baseline. Since only 2/108 (1.8%) of patients demon-
strated improved Oakland score (<10) at discharge, the
use of this score does not represent a helpful tool in our
patient population.

The Oakland score is a clinical predictor model which
assess the safe outpatient management for patients with
LGIB, it was developed and validated in United King-
dom in 2017 and externally validated in the US in 2020.
At the time of validation, this score was compared with
other risk scores (Blatchford, AIMS65, BLEED, Strate,
NOBLADS, and Rockall) and showed a better prediction

in safe discharge [2, 5]. This score model contained 7
(age, sex, previous hospitalization with LGIB, digital rec-
tal exam, SBP, pulse and Hgb) and from those, Hgb and
SBP contribute with the highest point representation,
0-22 points and 0-5 points, respectively [2, 5].

In this study of 108 patients admitted for LGIB, where
the majority were African Americans, we retrospectively
evaluated their admission and discharge criteria and
analyzed the hypothetic use of the Oakland score to pre-
dict safe discharge. We considered the threshold point
for safe discharge of less than or equal to 10, as patients
with a threshold of more than 10 are believed to carry
an increased adverse events risk and should be hospital-
ized [5]. Lower risk patients, whose bleeding had stopped
can have a close follow up with a gastroenterologist in an
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outpatient setting [9, 10]. Spontaneous resolution of the
majority of LGIB has been well documented, support-
ing non-hospital management of these low-risk patients
[11, 12]. Assessing the main two variables of this score,
the mean SBP at admission and discharge did not variate
significantly, 129.0 and 130.7 respectively but represented
1-point drop in the score assessment. While the mean
Hgb was 8.8 g/dL on arrival and 9.4 g/dL at discharge,
also a small improvement but represented 4 points drop
in the score assessment. During the original validation
of Oakland score, a mean of 9.7 g/dL was found in the
not safely discharge group compared with 12.9 g/dL
in the safely discharged group, this represented a mod-
erate improvement in Hgb, reflecting 5 points drop in
the score assessment [2]. The external validation of this
score in the US, a mean of 8.5 g/dL was found in the not
safely discharge group compared with 12.2 g/dL in the
safely discharged group, this represented a considerable
improvement in Hgb, reflecting 9 points drop in the score
assessment [5]. With this important impact of Hgb in the
Oakland score, we evaluated baseline Hgb in our popula-
tion and nearly 60% of the patients had history of anemia
which we believe might have contribute to the differences
seen in our study.

Considering our findings, the use of the Oakland score
was not a helpful tool for safe discharge in African Amer-
ican patients who present with LGIB. Comparing our dis-
charged group with Oakland score greater than 10 with
the same group in the original development cohort [2],
similar mortality and readmission rate was found, 1.9%
and 3.7% vs. 2% and 5%, respectively. Nevertheless, if we
take in consideration patient baseline anemia, a criteria
not contemplated in the original study, more than 30% of
the patients that were admitted with Oakland score>10
and did not require blood transfusion could have been
followed in the outpatient setting, avoiding an unnec-
essary hospital admission. Assessing readmission, we
found that history of admission for previous LGIB was
associated with readmission (p=0.046). Similar findings
have been found in 30-day readmission rate assessment
in a prospective observational study of a single center
and retrospective evaluation of a national sample, show-
ing a high readmission rate due to recurrent LGIB [13,
14]. Another study, using the United States National
Readmission Database, showed that LOS, associated
comorbidities, and GI diseases were the major predic-
tors of readmission in 30 days, with higher rate (14.6%) of
another episode of GI hemorrhage among all GI diseases
[15]. In the secondary analysis of our study, important
findings as PPI use in LGIB was assessed. The inappro-
priate use of PPI in hospitalized patients has been of
great research interest due increase risk of infections and
costs [16, 17]. Data from PPI use in the setting of LGIB
is scarce, a retrospective study showed that more than
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30% of patients admitted for LGIB were on PPI, around
of 46% of those patients received this medication without
indication [18]. In our study, 74% of patients received PPI
during hospital stay. An important finding to increase
awareness among clinicians of appropriate use of PPI
as a systematic review and meta-analysis showed an
increased risk of small bowel damage using this medica-
tion in patients taking nonsteroidal anti-inflammatory
drug (NSAID) [19].

There are several limitations to our study. First, this
was a single center retrospective study, the sample size
was small, and the retrospective description of this data
can only determine association but not causality. Second,
patient inclusion criteria were based on ICD-10 codes
and some patients can potentially be included as LGIB,
but may have had small-bowel bleeding. Third, nearly
30% of patients did not undergo colonoscopy during hos-
pitalization, making some final diagnoses not completely
reliable. Fourth, around 14% of patient’s baseline Hgb
data was not available. This missing data could increase
the percentage of patients with previously diagnosed
anemia. Lastly, patients can have readmission to an out-
side hospital which would not have been captured in our
readmission rates.

Conclusion

In this single center study, nearly all patients who had
Oakland score of >10 at admission continued had per-
sistent elevation at the time of discharge. If the Oakland
Score was used as the sole criteria for discharge in our
population, the majority of patients would not have met
discharge criteria. However, despite this the majority of
these patients did not require readmission for LGIB. In
our population the Oakland score did predict safety of
discharge. We believe this variation from prior cohorts is
due to the presence of baseline anemia in our population.
Further prospective studies considering baseline anemia
would be helpful to further evaluate the validity of the
Oakland score in this patient population.

Abbreviations

LGIB Lower gastrointestinal bleeding
WAMC  WellStar Atlanta Medical Center
SBP Systolic blood pressure

Hgb Hemoglobin

GIB Gastrointestinal bleeding

EHR Electronic health record

ca Charlson Comorbidity index
ICU Intensive care unit

LOS Length of stay

@ Confidence Interval

CTA Computed Tomography Angiography
PRBC Packed red blood cells
PEA Pulseless electrical activity

Author contributions

All authors contributed to the study’s conception and design. Material
preparation, data collection, and analysis were performed by LM.N, Y.B, and
S.IN. Data curation and Fig. 1 preparation: C.R and C.P. Tables 1, 2, 3,4 and



Nieto et al. BMC Gastroenterology (2024) 24:225

5 elaborated by S.I.N. The first draft of the manuscript was written by LM.N
and all authors commented on previous versions of the manuscript. Writing
- review and editing: KJ.V. Supervision: KJ.V and JK. All authors read and
approved the final manuscript.

Funding
The authors declare that no funds, grants, or other support were received
during the preparation of this manuscript.

Data availability
The data information used and/or analyzed during this study are available
from the corresponding author (LMN) on reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was reviewed and approved by the Institutional Review
Board (IRB) of the WellStar Research and Ethics committee lead by Joy
Peterson, PharmD, IRB Chairman of WellStar Research Institute, and approved
exempt from requiring informed consent by the IRB of WellStar Research
Institute, Research and Ethics committee (Marietta, GA).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

‘Department of Internal Medicine, WellStar Cobb Medical Center, Austell,
GA, USA

“Division of Gastroenterology and Hepatology, Augusta University-
Medical College of Georgia, Augusta, Georgia

3Division of Gastroenterology and Hepatology, Mayo Clinic, Jacksonville,
FL, USA

Received: 8 December 2023 / Accepted: 6 June 2024
Published online: 15 July 2024

References

1. Peery AF, et al. Burden and cost of gastrointestinal, liver, and pancre-
atic diseases in the United States: Update 2021. Gastroenterology.
2022;162(2):621-44.

2. Oakland K, et al. Derivation and validation of a novel risk score for safe dis-
charge after acute lower gastrointestinal bleeding: a modelling study. Lancet
gastroenterol hepatol. 2017,2(9):635-43.

3. Strate LL, Gralnek IM. ACG Clinical Guideline: management of patients
with acute lower gastrointestinal bleeding. Am J gastroenterol.
2016;111(4):459-74.

Page 7 of 7

4. Canamares P, Alfaro E, Lanas A. Safe hospital discharge based on lower Gl
bleeding scores: a long way to go. AME Med J, 2017;2(9).

5. Oakland K, et al. External validation of the Oakland Score to assess safe
hospital discharge among adult patients with acute lower gastrointestinal
bleeding in the US. JAMA Netw Open. 2020;3(7):e209630.

6. AiX et al. Prediction of severity and outcomes of colon ischaemia
using a novel prognostic model: a clinical multicenter study. Ann Med.
2021;53(1):1914-23.

7. Tapaskar N, et al. Comparison of clinical prediction tools and identification
of risk factors for adverse outcomes in acute lower Gl bleeding. Gastrointest
Endosc. 2019;89(5):1005-e10132.

8. Charlson ME, Carrozzino D, Guidi J, Patierno C. Charlson comorbidity index: a
critical review of clinimetric properties. Psychother psychosom. 2022,91(1):8-
35. https://doi.org/10.1159/000521288.

9. Oakland K; et al. Diagnosis and management of acute lower gastrointesti-
nal bleeding: guidelines from the british society of gastroenterology. Gut.
2019;68(5):776-89.

10.  Sengupta N, et al. Management of patients with acute lower gastrointestinal
bleeding: an updated ACG guideline. Official J Am coll gastroenterol | ACG.
2023;118(2):208-31.

11. Singh M, et al. A clinical predictive model for risk stratification of patients
with severe acute lower gastrointestinal bleeding. World J emerg surg.
2021;16(1):58.

12. Raphaeli T, Menon R. Current treatment of lower gastrointestinal hemor-
rhage. Clin colon rectal surg. 2012;25(4):219-27.

13. Sengupta N, et al. Risk factors for adverse outcomes in patients hospitalized
with lower gastrointestinal bleeding. Mayo clin proc. 2015;90(8):1021-9.

14. Sharma S, et al. Early Colonoscopy does not affect 30-Day readmission
after lower Gl bleeding: insights from a nationwide analysis. Dig Dis Sci.
2022,67(8):3948-54.

15. Patel S, Desai R, Patel U, et al. Thirty-day readmissions after upper and lower
gastrointestinal hemorrhage. J clin gastroenterol. 2019;53(8):582-90. https://
doi.org/10.1097/MCG.0000000000001020.

16.  Reid M, Keniston A, Heller JC, Miller M, Medvedev S, Albert RK. Inappropriate
prescribing of proton pump inhibitors in hospitalized patients. J Hosp Med.
2012;7(5):421-5. https://doi.org/10.1002/jhm.1901.

17.  Ladd AM, Panagopoulos G, Cohen J, Mar N, Graham R. Potential costs of inap-
propriate use of proton pump inhibitors. Am J Med Sci. 2014;347(6):446-51.
https://doi.org/10.1097/MAJ.0b013e31829f87d5.

18.  Andrew J, Quinn H, Saven R, Haile et al. Inappropriate use of proton pump
inhibitors In hospitalized patients with lower Gastrointestinal bleeding.
https://doi.org/10.1016/j.gie.2022.04.502.

19.  Zhang X, Xiao X, Chen PR, Li YN, Lv XH, Yang JL. Proton Pump inhibitors
increase the risk of nonsteroidal anti-inflammatory drug-related small-bowel
Injury: a systematic review with Meta-analysis. Clin Trans| Gastroenterol.
2023;14(6):00588. https://doi.org/10.14309/ctg.0000000000000588. Pub-
lished 2023 Jun 1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1159/000521288
https://doi.org/10.1097/MCG.0000000000001020
https://doi.org/10.1097/MCG.0000000000001020
https://doi.org/10.1002/jhm.1901
https://doi.org/10.1097/MAJ.0b013e31829f87d5
https://doi.org/10.1016/j.gie.2022.04.502
https://doi.org/10.14309/ctg.0000000000000588

	﻿Single center assessment of the role of Oakland score among patients admitted for acute lower gastrointestinal bleeding
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study population and design
	﻿Inclusion and exclusion criteria
	﻿Study outcomes
	﻿Data collection
	﻿Statistical analysis

	﻿Results
	﻿General characteristics
	﻿Multivariate analysis results

	﻿Discussion
	﻿Conclusion
	﻿References


